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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 18-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors can obtain ERA (regular 
issues and annual indexes) by using VISA, MasterCard, 
or OSTI deposit accounts. Contact the Office of 
Scientific and Technical Information, P.O. Box 62, 
Oak Ridge, TN 37831, Attention: Information Services. 
For further information, call (615)576-8401. ERA is 
also available at authorized GPO Depository Libraries. 
(List is provided on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Leota S. Kane 
Technical Editor, Barry C. Steele 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
Ein: 
Australia 
Brazil 
Canada 
Denmark 
Finland 


Norway 

Poland 

Republic of Korea 
Spain 

Sweden 

France Switzerland 
Germany The Netherlands 
Italy United Kingdom 
Japan United States 





The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 
. Report number identification for report-type literature. yo 


. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). 


deuterium polarized gas target for application in storage rings]: 

. Author(s). First 10 names in the data record are printed, (4) Progress report. Haeberli, W. Phys. vi solaboraion, ae © 

then “et al.” is listed. G Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored by«(12) 
. Author affiliation. Only first one is listed, in parentheses DOE Energy Research. DOE Contract FG02-88ER40438. Order 

after author(s) to which it applies. © Number DE89007246. Available from NTIS, Yc Ada AT -'3) 
. Collaboration, if present. OSTI; GPO Dep. ‘@ 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 

for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 

in brackets. Report Analytic 


. Number of pages or page range. Prices are based on * - a 
total pages unless special pricing applies. 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


‘ : like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 

. Language of document if non-English. (8) pee 
Monograph title if citation is an analytic (part, chapter Fizicheskij Inst.“1988. (In RusSian). in Experimental and theoretical 

; . ae ee lacie os — physics. Collection. Order Number DE89780060. Available from NTIS (11 
- ey eee ‘ i (US Sales Only), PC AO3/MF AO}; INIS. 

a aa Kratkie Soobshcheniya po Fizike.; no. 6. 


. Contract oe seine SILVER lONS/energy-level transitions; XENON !ONS/energy- 
- Secondary identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES.... 


number. 


. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air (2) 


. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 
for ordering from NTIS or OSTI, as appropriate. The 


Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 

"TI" prefix is valid only at OSTI. 14) (Canada). 1990 (CONF-900724-Vol.1: IndoorAir’90: 5th international 5) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 

. Drop note or explanatory statement. Number DE90017786. Source: NTIS. -—_(9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 

significantly lower than that of pumping streams. 











How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


GPO Dep. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
Technology Administration 

National Technical Information Service 
Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 

Fax: (615) 576-2865 

e-mail: reports @adonis.osti.gov 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 


Attention: Document Order 

NASA Center for AeroSpace Information 
800 Elkridge Landing Road 

Linthicum Heights, MD 21090-2934 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
Th 15:18494 NTIS, OSTI 





Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


OIL SHALES AND TAR 
SANDS 
Reserves, Geology, and 
Exploration 
Drilling, Fracturing, and 
Mining 
Oil Production, Recovery, and 08 
Refining 01 
Properties and Composition 02 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 
Combustion 


NUCLEAR FUELS 09 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, International Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 


Geothermal! Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 





Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 





Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 

PARTICLE ACCELERATORS ” 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 10 
Thermal Instrumentation 11 
Optical Instrumentation 
Geophysical and 12 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 


Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 





Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 
PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 


42 
54 


20 


99 


58 
15 
57 
13 
08 
44 
07 


ENGINEERING 
ENVIRONMENTAL 
SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


03 NATURAL GAS 
05 NUCLEAR FUELS 
21 NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 
NUCLEAR POWER 
TECHNOLOGY 
OIL SHALES AND TAR 
SANDS 
PARTICLE ACCELERATORS 
PETROLEUM 
PHYSICS 
PLASMA PHYSICS AND 
FUSION 
POWER TRANSMISSION 
AND DISTRIBUTION 
SOLAR ENERGY 
SYNTHETIC FUELS 
TIDAL AND WAVE POWER 
WIND ENERGY 








Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 
Refer also to citation(s) 12010, 12013, 12066 


11974 (DOE/PC/92521—-T196) Combustion of char-coal 
waste pellets for high efficlency and low NO,. Technical re- 
port, September 1—-November 30, 1994. Rajan, S. (Southern 
Illinois Univ., Carbondale, IL (United States)). Illinois State Geologi- 
cal Survey, Champaign, IL (United States). [1994]. 14p. Sponsored 
by USDOE, Washington, DC (United States);lllinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States); Illinois 
Clean Coal Inst., Carterville, IL (United States). DOE Contract 
FC22-92PC92521. Order Number DE95008019. Source: OSTI; 
NTIS; GPO Dep. 

Illinois coals are prime candidates for use in Integrated Gasifica- 
tion Combined Cycle (IGCC) plants because of their high volatility 
and good char reactivity. In these plants, partial gasification of the 
coal in the presence of limestone eliminates the major portion of 
the sulfur species in the product gases, which are used as fuel for 
the topping cycle. The char produced is high in ash content, the 
major portion of which is calcium sulfide. It is also low in volatiles 
and of low density, compared to the parent coal. The economic 
success of the gasification route depends on the subsequent uti- 
lization of the residual char for raising steam for use in a Rankine 
cycle bottoming plant and/or preheating the air to the gasifier. Flu- 
idized bed combustion of the char appears an attractive way of 
utilizing the char. Areas of concern in the fluidized bed combustion 
of the high ash, low volatility char are: attainment of high carbon 
conversion efficiencies; reduction of oxides of nitrogen emissions; 
reductior/elimination of corrosive chlorine species; reduction/ 
elimination of sodium and other alkali species; and efficient usage 
of the calcium present in the ash to reduce sulfur compounds. The 
aim of the present project is to investigate ways of improving the 
carbon conversion efficiency, sulfur capture efficiency and NO, re- 
duction during the fluidized bed combustion by pelletizing the low 
density char with coal and coal wastes using cornstarch or wood 
lignin as binder. During this first quarter, the parent coals and the 
chars to be tested have been analyzed. Particle size distributions 
have been measured. Sample pellets have been made evaluation 
of their properties. 


11975 (DOE/PC/92521-T206) A fine coal circuitry study us- 
ing column flotation and gravity separation. Technical report, 
September 1-November 30, 1994. Honaker, R.Q. (Southern 
Illinois Univ., Carbondale, IL (United States). Dept. of Mining Engi- 
neering); Reed, S. Illinois State Geological Survey, Champaign, IL 
(United States). [1994]. 18p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Clean Coal Inst., Carterville, IL (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008008. Source: OSTI; NTIS; GPO Dep. 

Column flotation provides excellent recovery of ultrafine coal 
while producing low ash content concentrates. However, column 
flotation is not efficient for treating fine coal containing significant 
amounts of mixed-phase particles. Fortunately, enhanced gravity 
separation has proved to have the ability to treat the mixed-phased 
particles more effectively. A disadvantage of gravity separation is 
that ultrafine clay particles are not easily rejected. Thus, a combi- 
nation of these two technologies may provide a circuit that 
maximizes both the ash and sulfur rejection that can be achieved 
by physical coal cleaning while maintaining a high energy recovery. 
This project is studying the potential of using different combinations 
of gravity separators, i.e., a Floatex hydrosizer and a Falcon Con- 
centrator, and a proven flotation column, which will be selected 
based on previous studies by the principle investigator. The gravity/ 
flotation circuits will be compared based on their optimum separa- 
tion performance which will consider ash and total sulfur rejection 


and energy recovery as well as the probable error (E,) value ob- 
tained from washability analyses. During this reporting period, 
multi-stage treatment using the Falcon concentrator was conducted 
on a refuse pond (—100 mesh) coal sample and a -—28 mesh 
run-of-mine coal sample. The results suggest that the Falcon con- 
centrator can make an ideal separation for either sample in a single 
process. Recleaning was found to improve product grade, however, 
recovery was reduced sharply. In addition, the groups involved with 
the in-plant testing of the Floatex Hydrosizer met and organized 
the test plan which will be conducted at Kerr-McGee's Galatia 
preparation plant during the next reporting period. Coal samples for 
the circuitry tests will be collected during this time period. 


11976 (DOE/PC/92521-T207) Ultrafine coal single stage 
dewatering and briquetting process. Technical report, Septem- 
ber 1-November 30, 1994. Wilson, J.W. (Univ. of Missouri, Rolla, 
MO (United States). Dept. of Mining Engineering); Honaker, R.Q. 
Illinois State Geological Survey, Champaign, IL (United States). 
[1994]. 16p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States);lllinois Clean Coal Inst., Carterville, IL (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE95008007. Source: OSTI; NTIS; GPO Dep. 

It is well known that a large portion of the pyrite particles in the 
coal seams of the Illinois Basin, are finely disseminated within the 
coal matrix. In order to liberate these micron size pyrite particles, 
one must use a fine grinding operation. The ultrafine coal particles 
that are produced are difficult to dewater and they create problems 
in coal transportation as well as in its storage and handling at utility 
plants. The objective of this research project is to combine ultrafine 
coal dewatering and briquetting processes into a single stage oper- 
ation. This will be accomplished by the use of bitumen based 
emulsions for dewatering and a compaction device for briquetting. 
During this reporting period, two types of coal samples have been 
tested for use in the dewatering and briquetting processes. These 
tests were carried out in conjunction with a selected hydrophobic 
binder as the dewatering reagent and an uniaxial hydraulic press. 
The influence of compaction pressure and binder concentration (2 
to 5%) on the performance of coal pellets have been evaluated in 
terms of their water and wear resistance. A laboratory scale ultra- 
fine coal dewatering and briquetting extruder that can be operated 
continuously for coal pellets fabrication, has been designed and 
built, and will be available for testing in the next quarter. 


11977 (DOE/PC/92521-T208) Production of a pellet fuel 
from Illinois coal fines. Technical report, September 1- 
November 30, 1994. Rapp, D.; Lytle, J.; Berger, R. Illinois State 
Geological Survey, Champaign, IL (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States);lllinois 
Clean Coal Inst., Carterville, IL (United States);Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (United States). DOE 
Contract FC22-92PC92521. Order Number DE95008006. Source: 
OSTI; NTIS; GPO Dep. 

The primary goal of this research is to produce a pellet fuel from 
low-sulfur Illinois coal fines which could burn with emissions of less 
than 1.8 Ibs SO2/10® Btu in stoker-fired boilers. The significance of 
1.8 Ibs SO,/10° Btu is that in the Chicago (9 counties) and St. 
Louis (2 counties) metropolitan areas, industrial users of coal cur- 
rently must comply with this level of emissions. Stokers are an 
attractive market for pellets because pellets are well-suited for this 
application and because western coal is not a competitor in the 
stoker market. Compliance stoker fuels come from locations such 
as Kentucky and West Virginia and the price for fuels from these 
locations is high relative to the current price of Illinois coal. This 
market offers the most attractive near-term economic environment 
for commercialization of pelletization technology. For this effort, the 
authors will be investigating the use of fines from two Illinois mines 
which currently mine relatively low-sulfur reserves and that discard 
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their fines fraction (minus 100 mesh). The research will involve in- 
vestigation of multiple unit operations including column flotation, 
filtration and pellet production. The end result of the effort will allow 
for an evaluation of the commercial viability of the approach. This 
quarter pellet production work commenced and planning for 
collection and processing of a preparation plant fines fraction is un- 
derway. 


11978 (DOE/PC/92521—T209) Advanced physical coal 
cleaning to comply with potential air toxic regulations. [Quar- 
terly] technical report, September 1-—November 30, 1994. 
Honaker, R.Q. (Southern Illinois Univ., Carbondale, IL (United 
States). Dept. of Mining Engineering); Paul, B.C.; Wang, D. Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States);Illinois Clean Coal Inst., Carterville, IL (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008005. Source: OSTI; NTIS; GPO Dep. 

This research project will investigate the use of advanced fine 
coal cleaning technologies for cleaning PCB feed as a compliance 
strategy. Trace elements considered in this project will include mer- 
cury, selenium, cadmium, and chlorine. Work in the first quarter 
has focused on trace element analysis procedures and sample ac- 
quisition. Several experts in the field of trace element analysis of 
coal have been consulted and these procedures are presently be- 
ing evaluated. 


11979 (DOE/PC/94202-T2) Hydrothermally treated coals 
for pulverized coal injection. Technical progress report, 
October—December, 1994. Walsh, D.E.; Rao, P.D.; Ogunsola, O.; 
Lin, H.K. Alaska Univ., Fairbanks, AK (United States). Mineral In- 
dustry Research Lab. Jan 1995. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-94PC94202. 
Order Number DE95007911. Source: OSTI; NTIS; GPO Dep. 

This project is investigating the suitability of hydrothermally dried 
low-rank coals for pulverized fuel injection into blast furnaces in or- 
der to reduce coke consumption. Coal samples from the Beluga 
coal field and the Usibelli Coal Mine, Alaska, are being used for 
the study. Crushed coal samples will be hydrothermally treated at 
three temperatures, 275, 300 and 325 C, for residence times rang- 
ing from 1 to 120 minutes. Products will be characterized to 
determine their suitability for pulverized coal injection. Characteri- 
zation will include proximate and ultimate analyses, density 
measurements, reflectance and TGA reactivity. A literature survey 
is being conducted. 
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Refer also to citation(s) 12024, 12032, 12036, 12045, 13128, 
13308, 13309 


11980 (DOE/MC/27240-3991) Production of mild gasifica- 
tion coproducts. SGI Fuels, Inc., La Jolla, CA (United States). 
Dec 1994. 145p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-91MC27240. Order Number 
DE95000067. Source: OSTI; NTIS; GPO Dep. 

In summary, the co-product production runs performed by the 
SGI Development Center yielded sufficient simulated PDF (process 
derived fuel) and CDL (coal derived liquid) to meet the production 
needs for each of the four coals. The LFC Process appears to be 
an attractive method for upgrading all of the coals except for the 
Knife River Coal because of its limited yield and difficulty in pro- 
cessing. The Buckskin coal appears to be a slightly stronger 
candidate for upgrading than the other three coals because it has 
the greatest CDL yield and a more than 50% increase in heating 
value from ROM to PDF. (LFC processing of Usibelli and Sarpy 
Creek coal produces more PDF, but the heating value increase is 
less and the oil yields are low. Processing Knife River coal 
produces much less PDF but a greater heating value increase be- 
cause of its higher moisture content). Finally, in all cases, the LFC 
Process removed significant percentage of the organic sulfur, 
clearly demonstrating its coal cleaning potential. 
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11981 (DOE/METC/C—95/7174) Gasification and hot gas 
cleanup at the Morgantown Energy Technology Center. Strick- 
land, L.D. USDOE Morgantown Energy Technology Center, WV 
(United States). [1995]. 22p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-9410316-1: Mechanical engineering 
symposium, Prairie View, TX (United States), 27-28 Oct 1994). Or- 
der Number DE95008581. Source: OSTI; NTIS; GPO Dep. 

The Morgantown Energy Technology Center (METC) is a 
Government-owned and Government-operated research center lo- 
cated in Morgantown, West Virginia. Since its opening in 1955, 
METC has been a Fossil Energy research laboratory focused on 
the development of advanced Fossil Energy technologies. METC is 
currently an organizational unit of Fossil Energy which is, in turn, a 
part of the U.S. Department of Energy. METC pursues the devel- 
opment of fossil energy technologies through contracts with 
industria/Vcommercial partners, through Cooperative Research and 
Development Agreements, and through a relatively small in-house 
hands-on research program which is coordinated with customer/ 
program needs associated with the major technologies. The pur- 
pose of this paper is to introduce the Integrated Gasification 
Combined Cycle (IGCC) concept for power generation and to re- 
view the METC in-house activities related to this concept. 


11982 (DOE/PC/91023-T4) Refining and end use study of 
coal liquids. Quarterly report, July-September, 1994. Bechtel 
National, Inc., San Antonio, TX (United States). [1994]. 47p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-93PC91029. Order Number DE95006933. Source: OSTI; 
NTIS; GPO Dep. 

A key objective is to determine the most desirable ways of inte- 
grating coal liquefaction liquids into existing petroleum refineries to 
produce transportation fuels meeting current and future, 6.g. year 
2000, Clean Air Act Amendment (CAAA) standards. An integral part 
of the above objectives is to test the fuels or blends produced and 
compare them with established ASTM fuels. The comparison will 
include engine tests to ascertain compliance of the fuels produced 
with CAAA and other applicable fuel quality and performance stan- 
dards. The final part of the project includes a detailed economic 
evaluation of the cost of processing the coal liquids to their opti- 
mum products. The cost analyses is for the incremental processing 
cost; in other words, the feed is priced at zero dollars. The study 
reflects costs for operations using state of the art refinery technol- 
ogy; no capital costs for building new refineries is considered. 
Some modifications to the existing refinery may be required. Econ- 
omy of scale dictates the minimum amount of feedstock that 
should be processed. The major efforts conducted during the third 
quarter of 1994 were in the areas of: linear programming model 
development; direct liquefaction coal liquid No. 1 (DL1) work plan 
development; pilot plant equipment preparation; contractors’ review 
conference presentation preparation; and DL1 liquid fractionation. 


11983 (DOE/PC/91040—-45) Advanced direct liquefaction 
concepts for PETC generic units. Quarterly technical progress 
report, April 1994—June 1994. Kentucky Univ., Lexington, KY 
(United States). Center for Applied Energy Research. Sep 1994. 
69p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-91PC91040. Order Number DE95006394. Source: 
OSTI; NTIS; GPO Dep. 

The technical approach of the contract has been expanded to 
provide additional economic evaluation of related process options. 
Additional data will be developed in the following areas to facilitate 
these evaluations. The effect of several modified pretreatments on 
liquefaction will be investigated. These include catalytic and ther- 
mal dewaxing of distillate solvents, the effect that adding light resid 
to distillate solvent has on hydrotreating and dewaxing, the lique- 
faction behavior of dense-media separated low-rank coals, and 
methods of selectively removing oxygen from low-rank coals. Addi- 
tional chemical, physical, and performance information on improved 
first-stage catalysts will be developed. Upgrading of ash concen- 
trate to recover catalysts and improve low-rank coals will be 
assessed. The conversion of residual fractions to distillate by hy- 
dropyrolysis will be evaluated. The economic impact of these 
processes will be determined. 


11984 (DOE/PC/91050-T10) Advanced direct coal liquefac- 
tion concepts. Quarterly report, July 1-September 30, 1994. 





Berger, D.J. (Canadian Energy Development, Inc., Edmonton, fe 
(Canada)); Parker, R.J.; Simpson, P.L. Canadian Energy Develop- 
ment, Inc., Edmonton, AB (Canada); Alberta Research Council, 
Edmonton, AB (Canada). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC91050. 
Order Number DE95006660. Source: OSTI; NTIS; GPO Dep. 

All the reports required for completion of the contract were sub- 
mitted this quarter. A proposal for further work in Phase 2 was also 
submitted. The technical and economic assessment of the process 
was completed. The results show that for the base case scenario 
(25% equity, 15% after tax DCF-ROE) coal derived synthetic crude 
oil can be produced at just below US $30 per barrel. The study 
was based on the production of 75,000 BPD of C4, synthetic crude 
oil from Black Thunder coal for subsequent processing in a con- 
ventional petroleum refinery from Black Thunder (Wyoming) 
subbituminous coal. 


11985 (DOE/PC/91057-T9) Development of a stable cobalt- 
ruthenium Fisher-Tropsch catalyst. Final report. Frame, R.R.; 
Gala, H.B. UOP, Inc., Des Plaines, IL (United States). Feb 1995. 
222p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-91PC91057. Order Number DE95009355. 
Source: OSTI; NTIS; GPO Dep. 

The reverse micelle catalyst preparation method has been used 
to prepare catalysts on four supports: magnesium oxide, carbon, 
alumina- titania and steamed Y zeolite. These catalysts were not 
as active as a reference catalyst prepared during previous con- 
tracts to Union Carbide Corp. This catalyst was supported on 
steamed Y zerolite support and was impregnated by a pore-filling 
method using a nonaqueous solvent. Additional catalysts were pre- 
pared via pore- filling impregnation of steamed Y zeolites. These 
catalysts had levels of cobalt two to three and a half times as high 
as the original Union Carbide catalyst. On a catalyst volume basis 
they were much more active than the previous catalyst; on an 
atom by atom basis the cobalt was about of the same activity, i.e., 
the high cobalt catalysts’ cobalt atoms were not extensively cov- 
ered over and deactivated by other cobalt atoms. The new, high 
activity, Y zerolite catalysts were not as stable as the earlier Union 
Carbide catalyst. However, stability enhancement of these catalysts 
should be possible, for instance, through adjustment of the quantity 
andor type of trace metals present. A primary objective of this 
work was determination whether small amounts of ruthenium could 
enhance the activity of the cobalt F-T catalyst. The reverse micelle 
catalysts were not activated by ruthenium, indeed scanning trans- 
mission electronic microscopy (STEM) analysis provided some 
evidence that ruthenium was not present in the cobalt crystallites. 
Ruthenium did not seem to activate the high cobalt Y zeolite cata- 
lyst either, but additional experiments with Y zeolite-supported 
catalysts are required. Should ruthenium prove not to be an effec- 
tive promoter under the simple catalyst activation procedure used 
in this work, more complex activation procedures have been 
reported which are claimed to enhance the cobalt/ruthenium inter- 
action and result in activity promotion by ruthenium. 


11986 (DOE/PC/91286-T12) The role of catalyst precursor 
anions in coal gasification. Final technical report, September 
1991—June 1994. Abotsi, G.M.K. Clark Atlanta Univ., GA (United 
States). Dept. of Chemistry. Jan 1995. 59p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-91PC91286. 
Order Number DE95009343. Source: OSTI; NTIS; GPO Dep. 

The utilization of coal is currently limited by several factors, in- 
cluding the environmental impacts of coal use and the lack of 
cost-effective technologies to convert coal into useful gaseous and 
liquid products. Several catalysts have been evaluated for coal 
gasification and liquefaction. The activities of the catalysts are de- 
pendent on many factors such as the method of catalyst addition 
to the coal and the catalyst precursor type. Since catalyst addition 
to coal is frequently conducted in aqueous solution, the surface 
chemistry of colloidal coal particles will be expected to exert an in- 
fluence on catalyst uptake. However, the effects of the various coal 
gasification catalyst precursors on the interfacial properties of coal 
during catalyst loading from solution has received little attention. 
The aim of this study is to ascertain the influence of the metal salts 
(i): calcium acetate (Ca(OOCCHs3)2), calcium chloride (CaCl) or 
calcium nitrate (Ca(NO3)o) and (ii): potassium acetate 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


(KOOCCHs), potassium chloride (KCl), potassium nitrate (KNO3), 
potassium carbonate (K2CO3) and potassium sulfate (K2SO,4) on 
the electrokinetic and adsorptive properties of coal and determine 
the relationship, if any, between coal surface electrokinetic 


properties, and catalyst loading and eventually its effects on the re- 
activities of coal chars. 


11987 (DOE/PC/91298—T6) New catalysts for coal process- 
ing: Metal carbides and nitrides. Final report, September 11, 
1991—September 10, 1994. Oyama, S.T. Clarkson Univ., Potsdam, 
NY (United States). 8 Jun 1994. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-91PC91298. 
Order Number DE95009337. Source: OSTI; NTIS; GPO Dep. 

The main objective of this project was to study transition metal 
carbides and nitrides as catalysts for hydroprocessing. In particular, 
the goals were to study the solid-state transformations that occur 
during synthesis of the compounds using a_ temperature- 
programmed method, and to investigate the catalytic properties of 
the materials for the upgrading of model coal liquids at realistic 
process conditions. 


11988 (DOE/PC/92106-T8) Charge distribution analysis of 
catalysts under simulated reaction conditions. Technical 
progress report: Eighth quarter, July 1-September 30, 1994. 
Freund, F. Surface/interface, Inc., Mountain View, CA (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-92PC92106. Order Number 
DE95007924. Source: OSTI; NTIS; GPO Dep. 

As pointed out in the authors’ Seventh Quarterly Technical 
Progress Report the experiments with various iron oxide catalyst 
samples in gas mixtures containing corrosive H2S led to repetitive 
hardware failures. As a result much of the time covered by this re- 
port period was lost due to incompiete runs which had to be either 
interrupted or abandoned. They dedicated a large amount of time 
to correct this unfortunate situation. As a result no new experimen- 
tal runs were performed within the reporting period. The report 
describes equipment failures and solutions and plans for the com- 
ing series of experiments during the no-cost extension period. 


11989 (DOE/PC/92120-T6) Advanced coal liquefaction. 
Quarterly report, January 1, 1994—March 31, 1994. Media and 
Process Technology, Inc., Pittsburgh, PA (United States). [1995]. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC92120. Order Number DE95007920. Source: 
OSTI; NTIS; GPO Dep. 

This project investigated the use of ceramic membranes to 
improve liquefaction processes to meet both economical and envi- 
ronmental requirements. The separation of model compounds with 
a series of modified membranes were complete for Yr. |. The ex- 
perimental system is presently under modification for performing 
the catalytic membrane reaction. In this quarter, the authors sum- 
marized the Yr.! experimental result as quarterly to satisfy the 
contractual reporting requirement. A series of 1 and 10” long 
membranes were modified through the CVD method to reduce the 
pore size. These tubes were characterized by He and No perme- 
ation as well as He/SF, separation. The He and No permeances 
decreased with reducing pore size and porosity. The coronene and 
compound No. 11 mixture separation were performed in 10-inch 
long membranes. The model compound chosen for the catalytic 
membrane reaction was NBBM (naphthyl-bibenzyl-methane). The 
hydrogenolysis of this compound will generate toluene which can 
be selectively removed by the modified membrane. The NBBM 
toluene separation was performed in 1” long modified membranes. 
The GC calibration of NBBM, coronene, compound No. 11 and 
toluene were established and gave good accurate analysis. The re- 
sults were accurate and reproducible using wide board capillary 
column with appropriate GC conditions. The coal-liquid separation 
through microporous ceramic membranes could be described by 
an ultrafiltration model. Two transport phenomenons, molecular dif- 
fusion and convection, were the most important mechanisms. The 
hindrance factors were necessary of these mechanisms to evaluate 
the separation performance of membrane and to design the cat- 
alytic membrane reactor. The hindrance factors can be calculated 
from that rejection and permeate flux based on the simplified 
Niemi-Palosaari method. 
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11990 (DOE/PC/92149-T8) Deashing of coal liquids with 
ceramic membrane microfiltration and diafiltration. Final quar- 
terly technical progress report, July 1-September 30, 1994. 
CeraMem Corp., Waltham, MA (United States). [1994]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-92PC92149. Order Number DE95007917. Source: OSTI; 
NTIS; GPO Dep. 

This program is directed towards development of an improved 
process for de-ashing and recovery of coal-derived residual oil by 
the use of ceramic membranes for high-temperature microfiltration 
and diafiltration. Using laboratory-scale ceramic membrane mod- 
ules, samples of a coal-derived residual oil containing ash will be 
processed by crossflow microfiltration, followed by solvent addition 
and refiltration (diafiltration). Recovery of de-ashed residual oil will 
be demonstrated. Data from this program will be used to develop a 
preliminary engineering design and cost estimate for a demonstra- 
tion pilot plant incorporating full-scale membrane modules. In 
addition, estimates for production system capital and operating 
costs will be developed to assess process economic feasibility. The 
five program tasks include (1) ceramic membrane fabrication, (2) 
membrane test system assembly, (3) testing of the ceramic mem- 
branes, (4) design of a demonstration system using full scale 
membrane modules, and (5) development of estimates for microfil- 
tration capital and operating costs and assessment of process 
economic feasibility. 


11991 (DOE/PC/92521-T197) Novel carbons from Illinois 
coal for natural gas storage. Technical report, September 1— 
November 30, 1994. Rostam-Abadi, M. (Illinois State Geological 
Survey, Champaign, IL (United States)); Sun, J.; Lizzio, A.A.; 
Fatemi, M. lilinois State Geological Survey, Champaign, IL (United 
States). [1994]. 12p. Sponsored by USDOE, Washington, DC 
(United States);lliinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States);Illinois Clean Coal Inst., Carterville, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008018. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to develop a technology for producing 
microengineered adsorbent carbons from Illinois coal and to evalu- 
ate the potential application of these novel materials for storing 
natural gas for use in emerging low pressure, natural gas vehicles 
(NGV). Potentially, about two million tons of adsorbent could be 
consumed in natural gas vehicles by year 2000. If successful, the 
results obtained in this project could lead to the use of Illinois coal 
in a growing and profitable market that could exceed 6 million tons 
per year. During this reporting period, a pyrolysis-gasification reac- 
tor system was designed and assembled. Four carbon samples 
were produced from a —20+100 mesh size fraction of an Illinois 
Basin Coal (IBC-106) using a three-step process. The three steps 
were: coal oxidation in air at 250 C, oxicoal (oxidized coal) de- 
volatilization in nitrogen at 425 C and char gasification in 50% 
steam-50% nitrogen at 860 C. These initial tests were designed to 
evaluate the effects of pre-oxidation on the surface properties of 
carbon products, and to determine optimum reaction time and pro- 
cess conditions to produce an activated carbon with high surface 
area. Nitrogen-BET surface areas of the carbon products ranged 
from 700-800 m?/g. Work is in progress to further optimize reac- 
tion conditions in order to produce carbons with higher surface 
areas. A few screening tests were made with a pressurized ther- 
mogravimetric (PTGA) to evaluate the suitability of this instrument 
for obtaining methane adsorption isotherms at ambient temperature 
and pressures ranging from one to 30 atmospheres. The 
preliminary results indicate that PTGA can be used for both the ad- 
sorption kinetic and equilibrium studies. 


11992 (DOE/PC/92521—-T198) Production of low-sulfur 
binder pitch from high-sulfur Illinois coals. Technical report, 
September 1—November 30, 1994. Knight, R.A. (Inst. of Gas 
Technology, Chicago, IL (United States)). Illinois State Geological 
Survey, Champaign, IL (United States). [1994]. 18p. Sponsored by 
USDOE, Washington, DC (United States);lllinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States);Illinois Clean 
Coal Inst., Carterville, IL (United States). DOE Contract FC22- 
92PC92521. Order Number DE95008017. Source: OSTI; NTIS; 
GPO Dep. 
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“the objective of this project is to produce electrode binder pitch 
with sulfur content below 0.6 wt% from high-sulfur Illinois coal mild 
gasification liquids. In this project, two approaches to sulfur reduc- 
tion are being explored in conjunction with thermocracking: (1) the 
use of conventionally cleaned coal with low (~1%) sulfur as a mild 
gasification feedstock, and (2) direct biodesulfurization of the liq- 
uids prior to thermocracking. In Case 1, the crude pitch is being 
produced by mild gasification of IBC-109 coal in an existing IGT 
bench-scale reactor, followed by distillation of the scrubbing solvent 
and light-to-middle oils to isolate the crude pitch. In Case 2, the 
crude pitch for biodesulfurization is the same maternal previously 
studied, which was obtained from Illinois No. 6 coal tests conducted 
in the IGT mild gasification PRU in 1990. Biodesulfurization is to be 
performed by contacting the pitch with Rhodococcus Rhodochrous 
either as live cultures or in the form of concentrated biocatalyst. 
Following preparation of the crude pitches, pitch upgrading experi- 
ments are to be conducted in a continuous flash thermocracker 
(FTC) constructed in previous ICCl-sponsored studies. The finished 
pitch is then characterized for physical and chemical properties 
(density, softening point, QI, TI, coking value, and elemental com- 
position), and compared to typical specifications for binder pitches. 
This quarter, 45 kg of IBC-109 coal was obtained and sized to 40 x 
80 mesh for mild gasification. Laboratory experiments were con- 
ducted to identify means of dispersing or emulsifying pitch in water 
to render is accessible to biocatalysts, and exploratory desulfuriza- 
tion tests on one-gram pitch samples were begun. 


11993 (DOE/PC/92521-T210) Desulfurization of coal with 
hydroperoxides of vegetable oils. [Quarterly] report, Septem- 
ber 1—November 30, 1994. Smith, G.V. (Southern Illinois Univ., 
Carbondale, IL (United States)); Gaston, R.D.; Song, Ruozhi; 
Cheng, Jianjun. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1994]. 16p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Clean Coal Inst., Carter- 
ville, IL (United States). DOE Contract FC22-92PC92521. Order 
Number DE95008004. Source: OSTI; NTIS; GPO Dep. 

This project proposes a new method for removing organic sulfur 
from Illinois coals using readily available farm products. It proposes 
to use air and vegetable oils to disrupt the coal matrix, oxidize sul- 
fur forms, increase volatiles, and desulfurize coal. This will be 
accomplished by impregnating coals with polyunsaturated oils, con- 
verting the oils to their hydroperoxides, and heating. Since these 
oils are relatively inexpensive and easily applied, this project could 
lead to a cost effective method for removing organic sulfur from 
coals. Moreover, the oils are environmentally safe; they will pro- 
duce no noxious products and will improve burning qualities of the 
solid products. Preliminary experiments showed that EBC 104 coal 
catalyzes the formation of hydroperoxides in safflower oil and that 
more sulfur is extracted from the treated than untreated coal. Dur- 
ing this first quarter the requirement of an added photosensitizer 
has been eliminated, the catalytic effect of coal has been con- 
firmed, and the existence of a complex set of reactions revealed. 
These reactions between the oxygen, oil, hydroperoxides, and coal 
are hydroperoxide formation, which is catalyzed by the coal sur- 
face and by heat, an unknown coal-hydroperoxide reaction, and oil 
polymerization. Additionally, diffusion phenomena must be playing 
a role because oil polymerization occurs, but the importance of dif- 
fusion is difficult to assess because less polymerization occurs 
when coal is present. The first task has been completed and we 
are now ready to determine the ability of linseed oil hydroperoxides 
to oxidize organic sulfur in EBC 108 coal. 


11994 (DOE/PC/92531—T8) Heteronuclear probes of coal 
structure and reactivity. Final quarterly report. Verkade, J.G. 
lowa State Univ. of Science and Technology, Ames, IA (United 
States). Dept. of Chemistry. 1 Feb 1995. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
92PC92531. Order Number DE95007914. Source: OSTI; NTIS; 
GPO Dep. 

Highlights of the previous report were experiments on coal desul- 
furization to ascertain reproducibility of results obtained earlier. 
Activity since the last report was related to the room temperature 
desulfurization of dibenzothiophene. This startling result is probably 
the authors most important to date. Because this invention has not 





yet received a DOE docket number and the disclosure to the uni- 
versity is in progress, results will be related to DOE/PETC in due 
course. A patent disclosure on the invention is in progress, but 
more experiments are needed before a Continuation in Part to the 
pending patent is made. The university has elicited interest in their 
developing technology from three coal companies and a paper 
company. Negotiations aimed at establishing confidentiality agree- 
ments are underway. 


11995 (DOE/PC/92538-T8) Bioenergetic studies of coal 
sulfur oxidation by extremely thermophilic bacteria. Progress 
report, October 21, 1994—January 20, 1995. Kelly, R.M. North 
Carolina State Univ., Raleigh, NC (United States). Dept. of Chemi- 
cal Engineering. [1995]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-92PC92538. Order Num- 
ber DE95007993. Source: OSTI; NTIS; GPO Dep. 

The focus of the work during this period was to develop experi- 
mental methods for assessing the distribution of Metallosphaera 
sedula between the pyrite surface and free solution. Also, growth 
rates for both cases were determined and showed that cells in so- 
lution appear to grow more rapidly than those on the surface. The 
large-sale continuous culture system was taken down after more 
‘ than a year’s operation for cleaning and start-up will take place in 
the near future. Among the experiments planned is a long-term cul- 
ture acclimation to increasing temperature to determine if leaching 
rates can be accelerated. 


11996 (DOE/PC/92545-9) Fischer-tropsch synthesis in su- 
percritical fluids. Quarterly technical progress report, October 
1, 1994—December 21, 1994. Akgerman, A.; Bukur, D.B. Texas A 
and M Univ., College Station, TX (United States). Dept. of Chemi- 
cal Engineering. 31 Jan 1995. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92545. 
Order Number DE95009631. Source: OSTI; NTIS; GPO Dep. 

Progress reports are presented for the following two tasks: (1) 
diffusion coefficients of F-T products in supercritical fluids; and (2) 
Fischer-Tropsch reaction related studies. The objectives for this 
quarter for task 1 were to measure molecular diffusion coefficients 
and effective diffusivities at the same conditions. The objectives for 
task 2 were to conduct two additional tests with the Ruhrchemie 
catalyst and a catalyst synthesized in our laboratory under super- 
critical conditions. 


11997 (DOE/PC/92549-T8) Biocatalytic removal of organic 
sulfur from coal. Webster, D.A. (Illinois Inst. of Tech., Chicago, IL 
(United States)); Kilbane, J.J. Il. Illinois Inst. of Tech., Chicago, IL 
(United States). 9 Sep 1994. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-92PC92549. 
Order Number DE95009349. Source: OSTI; NTIS; GPO Dep. 

The objective is to characterize more completely the biochemical 
ability of the bacterium, Rhodococcus rhodochrous IGTS8, to 
cleave carbon-sulfur bonds with emphasis on data that will allow 
the development of a practical coal biodesulfurization process. An- 
other approach for increasing the desulfurization activity of the 
IGTS8 cultures is to produce strains genetically that have higher 
activity. The goal of this part of research is to achieve strain 
improvement by introducing a stronger promoter using genetic en- 
gineering techniques. The promoter regulates the transcription of 
the genes for the desulfurization enzymes, and a stronger pro- 
moter, would up-regulate the expression of these genes, resulting 
in cells with higher desulfurization activity. Promoter probe vectors 
are used to identify and isolate promoters from a DNA library of 
the experimental organism. The major accomplishments have been 
to obtain high biodesulfurization activity in nonaqueous, media, 
especially using freeze-dried cells, and to have isolated strong pro- 
moters from R. rhodochrous IGTS8 which will be used to engineer 
the organism to produce strains with higher biocatalytic activity. 


11998 (DOE/PC/93202-5) Molecular accessibility in ox 
dized and dried coals. Quarterly report, October-November 
1994. Kispert, L.D. Alabama Univ., University, AL (United States). 
Dept. of Chemistry. Dec 1994. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG22-93PC93202. 
Order Number DE95007896. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project is to determine the molecu- 
lar and structural changes that occur in swelled coal as a result of 
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oxidation and moisture loss both in the presence and absence of 
light using a newly developed EPR spin probe method. The 
proposed study will make it possible to deduce the molecular ac- 
cessibility distribution in swelled, oxidized APCS coal for each rank 
as a function of (1) size (up to 6 nm) and shape, (2) the relative 
acidic/basic reactive site distributions, and (3) the role of hydrogen 
bonding as a function of swelling solvents. The advantage of the 
EPR method is that it permits molecules of selected shape, size 
and chemical reactivity to be used as probes of molecular accessi- 
ble regions of swelled coal. From such data an optimum catalyst 
can be designed to convert oxidized coal into a more convenient 
form and methods can be devised to lessen the detrimental weath- 
ering processes. 


11999 (DOE/PC/93215—T5) Novel microorganism for selec- 
tive separation of coal from ash and pyrite. Fifth quarterly 
technical progress report, October 1-December 31, 1994. 
Misra, M.; Smith, R.W.; Raichur, A.M. Nevada Univ., Reno, NV 
(United States). Dept. of Chemical and Metallurgical Engineering. 
[1994]. 19p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract FG22-93PC93215. Order Number 
DE95006939. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to study the effectiveness of a 
novel hydrophobic microorganism, Mycobacterium phlei (M. phiei), 
for the selective flocculation of coal from pyrite and ash forming 
minerals. During the reporting period, the flocculation efficiencies of 
Illinois No.6 coal with M. phlei and with polymeric flocculants such 
as polyethylene oxide and polyacrylamide were investigated. Re- 
sults indicated that good flocculation efficiencies were obtained 
with M. phlei as opposed to synthetic flocculants at an acidic pH 
value. Floc separation studies were conducted using column flota- 
tion. It was found that very good recovery of coal with a high 
rejection of pyrite and ash could be obtained using M. phlei when 
compared with synthetic flocculants. DLVO calculations for coal/M. 
phiei interface showed that minimum interaction energy occurs at 
acidic pH values thus facilitating the adhesion of M. phlei. A good 
correlation between the interaction energy and adhesion, contact 
angle and flocculation results were noticed. 


12000 (DOE/PC/94050-T2) Direct liquefaction of low-rank 
coal. Quarterly technical progress report, October 1—-December 
31, 1994. Hetland, M.D. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. Jan 
1995. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94050. Order Number 
DE95007906. Source: OSTI; NTIS; GPO Dep. 

A multistep direct liquefaction process specifically aimed at 
low-rank coals (LRCS) has been developed at the Energy & Envi- 
ronmental Research Center (EERC). The process consists of (1) a 
preconversion treatment to prepare the coal for solubilization, (2) 
solubilization of the coal in the solvent, and (3) polishing using cre- 
sylic acid to complete solubilization of the remaining material. The 
product of these three steps can then be upgraded during a tradi- 
tional hydrogenation step. This project will address two research 
questions necessary for the further development and scaleup of 
this process: (1) determination of the recyclability of the solvent 
used during solubilization and (2) determination of the minimum 
severity required for effective hydrotreatment of the liquid product. 
The project will be performed as two tasks, the first consisting of 
ten recycle tests and the second consisting of twelve hydrotreat- 
ment tests performed at various conditions. Work performed during 
this quarter included readying the high-pressure/temperature (HPT) 
equipment for the test sequences. The remaining work effort during 
this quarter concentrated on the preparation and testing of a 
composite solvent that will be used during the recyciability and hy- 
drotreatment severity test sequences. A blend of cresylic acid and 
hydrotreated coal-derived anthracene oil was prepared that meets 
the criteria for the composite solvent. 


12001 (DOE/PC/94065-T1) Synthesis of acrylates and 
methacrylates from coalderived syngas. Quarterly technical 
progress report, October 1-December 31, 1994. Research Tri- 
angle Inst., Research Triangle Park, NC (United States). [1995]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-94PC94065. Order Number DE95007918. Source: 
OSTI; NTIS; GPO Dep. 
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The objective of Task 1, Synthesis of Propionates, is to develop 
the technology for a low cost generation of propionate feedstocks 
(methacrylates, primarily). The process is described and results are 
summarized for: (a) in-situ spectroscopic probes; (b) by-product 
determination; and (c) kinetics. A mechanistic proposal is dis- 
cussed and schemes for the generation of propionic anhydride and 
generation of 5-ethyl-1-hydro-2-furanone are disclosed. The objec- 
tive of Task 2, Condensation Catalysis, is the development of an 
experimental data base for the rapid condensation of formalde- 
hyde, or its derivatives, with acetates and propionates. Plans for 
the investigation are discussed. 


12002 (DOE/PC/94204—T2) Fundamental kinetics of super- 
critical coal liquefaction: Effect of catalysts and 
hydrogen-donor solvents. Quarterly technical progress report, 
October 1994—January 1995. McCoy, B.J.; Smith, J.M. California 
Univ., Davis, CA (United States). Dept. of Chemical Engineering. 
31 Jan 1995. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94204. Order Number 
DE95007910. Source: OSTI; NTIS; GPO Dep. 

The authors addressed item 2 listed on the Project Schedule of 
Proposed Work in the proposal for this project: perform blank runs 
(coal is absent) with tetralin and with poly (styrene-allyl alcohol) 
mixed with t-butanol solvent; analyze samples with HPLC gel per- 
meation chromatography; and characterize molecular weight as a 
continuous distribution. The polymer poly (styrene-allyl alcohol) is a 
suitable choice for modeling the continuous-flow thermolysis of ei- 
ther coal or petroleum residuum. Thus, the results of this phase of 
the research could generally apply to both coal liquefaction and 
coal-residuum coprocessing. The objective is to develop 
continuous-mixture decomposition reaction kinetics for large 
reactant molecules that are distributed in molecular weight. The fol- 
lowing tasks were completed and the raw data is presently being 
analyzed by continuous-mixture kinetics: (a) determined a suitable 
wavelength of the UV spectra (254 nm) to maximize detection res- 
olution of the components in the mixture; (b) examined the effect of 
various concentrations of tetralin and 1-butanol at four different re- 
action temperatures (403, 423, 443 and 473 K); (c) studied the 
effect of tetralin and butanol on the decomposition of poly(styrene- 
allyl alcohol) at four different reaction temperatures (403, 423, 443 
and 473 K), four different tetralin concentrations (5, 10, 25, 50%), 
and four different polymer concentrations (0.5, 1, 2, and 3 grams/l); 
and (d) examined the effects of several concentrations of tetralin 
and toluene at two different reaction temperatures (423 and 473 
K), both in presence and absence of the polymer. 


12003 (DOE/PC/94204—-T3) Free-radical kinetics of coal liq- 
uefaction. Wang, M.; Smith, J.M.; McCoy, B.J. California Univ., 
Davis, CA (United States). 16 Jul 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
94PC94204. Order Number DE95005697. Source: OSTI; NTIS; 
GPO Dep. 

A rate expression with first- and second-order terms in the con- 
centration of extractable compounds in solid coal particles is 
derived from a fundamental free-radical mechanism. The expres- 
sion was suggested empirically by prior experiments for coal 
liquefaction in the presence of a hydrogen-donor solvent. Radical 
reactions are considered to occur in both coal and in solvent. The 
long-chain approximation justifies the neglect of initiation, hydrogen 
abstraction, and termination rates as quantitatively insignificant rel- 
ative to propagation reaction rates. 


12004 (DOE/PC/94212-T1) Kinetics of Mn-based sorbents 
for hot coal gas desulfurization. Quarterly progress report, 
September 15—December 15, 1994. Task 1: Literature review. 
Hepworth, M.T. Minnesota Univ., Minneapolis, MN (United States). 
Dept. of Civil and Mineral Engineering. 6 Jan 1995. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-94PC94212. Order Number DE95007657. Source: OSTI; 
NTIS; GPO Dep. 

Manganese ore as well as manganese carbonate, precipitated 
from aqueous solutions, combined with alumina to form indurated 
pellets hold promise of being a high-effective, inexpensive, regen- 
erable sorbent for hot fuel gases. Although the thermodynamics for 
sulfur removal by manganese predicts somewhat higher hydrogen 
sulfide over-pressures (i.e. poorer degree of desulfurization) than 
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can be accomplished with zinc-based sorbents, zinc tends to be 
reduced to the metallic state under coal gasification conditions re- 
sulting in loss of capacity and reactivity by volatilization of reactive 
surfaces. This volatilization phenomenon limits the temperatures for 
which desulfurization can be effectively accomplished to less than 
550 C for zinc ferrite and 700 C for zinc titanate; whereas, 
manganese-based sorbents can be utilized at temperatures well in 
temperatures exceeding 700 C. Also the regeneration of 
manganese-based pellets under oxidizing conditions may be supe- 
rior to that of zinc titanate since they can be loaded from a 
simulated reducing coal-derived gas and then be regenerated at 
higher temperatures (up to 1,300 C). The topics that will be ad- 
dressed by this study include: preparation of an effective 
manganese-based sorbent; thermodynamics and kinetics of sulfur 
removal from hot fuel gases by this sorbent; analysis of kinetics 
and mechanisms by which sulfur is absorbed by the sorbent (i.e., 
whether by gaseous diffusion, surface-controlled reaction, or pore 
diffusion); and cyclic sulfidation and regeneration of the sorbent 
and recovery of the sulfur. 38 refs. 


12005 (VTT-PUB-—198) Selective non-catalytic oxidation of 
ammonium in gasification gas. Leppaelahti, J. (VTT Energy, Es- 
poo (Finland)); Koljonen, T.; Kilpinen, P.; Hupa, M. Technical 
Research Centre of Finland, Espoo (Finland). 1994. 51p. Order 
Number DE95755118. Source: OSTI; NTIS. 

Decomposition of ammonia, NH3, and reaction products formed 
in decomposition were studied. In particular, reactions of NHg3 in 
gas phase with addition of different oxidizers to the gas were stud- 
ied. Test equipment consisted of a quartz reactor positioned in an 
electric oven. The synthetic mixture of the gasification gas and the 
oxidizers studied was fed into the reactor at atmospheric pressure. 
Thermal decomposition of NH3 was insignificant with no added oxi- 
dizers and the reaction time of 4 s and up to the temperature 1000 
deg C. However, possible impurities contained in gases cause eas- 
ily catalytic deposits on reactor surfaces. These deposits may 
contribute to the decomposition of NH; The NHg3 content of the gas 
can be reduced by deg 2 addition. When 2.5 vol % of oxygen was 
added to the gas, 20 - 25 mol % of NH3 decomposed at high tem- 
perature. The decomposition of NH3 increased with an increased 
deg 2 addition. If CH, was present in the gas, the variations in the 
concentrations of other gas components such as Hz had only an 
insignificant effect on the decomposition degree of NH3. If no CH, 
was present in the gas, the Hz concentration had a significant ef- 
fect on NH3 decomposition. When the Hz content was 7 vol %, 
about 65 % of NH; was decomposed by adding 2.5 vol % oxygen. 
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12006 (DOE/PC/92521-T194) Pilot plant testing of Illinois 
coal for blast furnace injection. Technical report, September 
1-November 30, 1994. Crelling, J.C. (Southern Illinois Univ., Car- 
bondale, IL (United States). Dept. of Geology). Illinois State 
Geological Survey, Champaign, IL (United States). [1994]. 18p. 
Sponsored by USDOE, Washington, DC (United States),;Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States);Illinois Clean Coal Inst., Carterville, IL (United States). DOE 
Contract FC22-92PC92521. Order Number DE95008021. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of this study is to evaluate the combustion of Illinois 
coal in the blast furnace injection process in a new and unique pi- 
lot plant test facility. This investigation is significant to the use of 
Illinois coal in that the limited research to date suggests that coals 
of low fluidity and moderate to high sulfur and chlorine contents 
are suitable feedstocks for blast furnace injection. This study is 
unique in that it is the first North American effort to directly deter- 
mine the nature of the combustion of coal injected into a blast 
furnace. It is intended to complete the study already underway with 
the Armco and Inland steel companies and to demonstrate quanti- 
tatively the suitability of both the Herrin No. 6 and Springfield No. 5 
coals for blast furnace injection. The main feature of the current 
work is the testing of Illinois coals at CANMET’s (Canadian Centre 
for Mineral and Energy Technology) pilot plant coal combustion 





facility. This facility simulates blowpipe-tuyere conditions in an op- 
erating blast furnace, including blast temperature (900 C), flow 
pattern (hot velocity 200 m/s), geometry, gas composition, coal in- 
jection velocity (34 m/s) and residence time (20 ms). The facility is 
fully instrumented to measure air flow rate, air temperature, 
temperature in the reactor, wall temperature, preheater coil temper- 
ature and flue gas analysis. During this quarter a sample of the 
Herrin No. 6 coal (IBCSP 112) was delivered to the CANMET facil- 
ity and testing is scheduled for the week of 11 December 1994. 
Also at this time, all of the IBCSP samples are being evaluated for 
blast furnace injection using the CANMET computer model. 


12007 (DOE/PC/92521—-T205) Brick manufacture with fly 
ash from Illinois coals. Quarterly technical report, September 
1, 1994—November 30, 1994. Hughes, R.E.; Dreher, G.; Frost, J.; 
Moore, D.; Rostam-Abadi, M.; Fiocchi, T.; Swartz, D. lilinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States); Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States);lllinois Clean Coal Inst., Carterville, IL (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE95008010. Source: OSTI; NTIS; GPO Dep. 


This investigation seeks to utilize fly ash in fired-clay products. 


such as building and patio bricks, ceramic blocks, field and sewer 
tile, and flower pots. This goal is accomplished by (1) one or more 
plant-scale, 5000-brick tests with fly ash mixed with brick clays at 
the 20% or higher level; (2) a laboratory-scale study to measure 
the firing reactions of a range of compositions of clay and fly ash 
mixtures; (3) a technical and economic study to evaluate the po- 
tential environmental and economic benefits of brick manufacture 
with fly ash. Bricks and feed materials will be tested for compliance 
with market specifications and for leachability of pollutants derived 
from fly ash. The laboratory study will combine ISGS databases, 
ICCl-supported characterization methods, and published informa- 
tion to improve predictions of the firing characteristics of Illinois fly 
ash and brick clay mixtures. Because identical methods are used 
to test clay firing and coal ash fusion, and because melting mecha- 
nisms are the same, improved coal ash fusion predictions are an 
expected result of this research. If successful, this project should 
convert an environmental problem (fly ash) into valuable products - 
bricks. During this quarter, the authors set up the manufacturing run 
at Colonial Brick Co., provided an expanded NEPA questionnaire 
for DOE, made preliminary arrangements for a larger brick manu- 
facturing run at Marseilles Brick Co., revised laboratory procedures 
for selective dissolution analysis, and began characterization of 
brick clays that could be mixed with fly ash for fired-clay products. 


12008 (DOE/PC/94220-T2) Coal precursors for carbon 
molecular sieves. Quarterly report, October 1-December 31, 
1994. Kopp, O.C. Tennessee Univ., Knoxville, TN (United States). 
12 Jan 1995. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94220. Order Number 
DE95006931. Source: OSTI; NTIS; GPO Dep. 

During this period the authors have been working on three tasks: 
(1) selecting additional samples for analysis; (2) formalizing their 
database; and (3) performing some preliminary analyses. The re- 
port describes four additional sample coals selected for use in 
making carbon molecular sieves. The authors have established a 
preliminary database format, which will be used to store informa- 
tion presently available for samples to be analyzed over the next 
several months. Their database format is patterned after the data- 
base used by Penn State researchers rather than the ANL format 
because the Penn State format clearly distinguishes various sets of 
information. Some preliminary analyses have been made using two 
ANL coals to assess the effects of particle size and differences in 
coal chemistry. A copy of a report on results is attached. Additional 
analyses to further assess the effects of particle size will be made 
prior to analyzing the twelve coals selected for this study. 
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12009 (DOE/PC/89785—1) The single electron chemistry of 
coals. Quarterly report, October 1, 1989-—January 1, 1990. 
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Larsen, J.W.; Flowers, R.A. Il. Lehigh Univ., Bethlehem, PA 

(United States). Dept. of Chemistry. 15 Jan 1990. 15p. Sponsored 

by USDOE, Washington, DC (United States). DOE Contract FG22- 

89PC89785. Order Number DE95007902. Source: OSTI; NTIS; 
GPO Dep. 

To investigate and characterize the single electron reactions of 
coals in order to determine the role these reactions play in the 
chemistry of coal. Attempts will be made to demonstrate that the 
radicals from the inertinite maceral group will initiate the 
polymerization of 4-vinyipyridine. The molecule N,N-diphenyl- 
phenylenediamine will be deposited in coals to characterize their 
native free radicals. Tetracyanoquinodimethane (TCNQ) and tetra- 
cyanoethylene (TCNE) will be used to characterize the numbers 
and strengths of single electron donors in coals. 


12010 (DOE/PC/90287-T16) Oxidation of coal and coal 
pyrite mechanisms and influence on surface characteristics. 
Technical progress report, September-November 30, 1994. 
Doyle, F.M. California Univ., Berkeley, CA (United States). Dept. of 
Materials Science and Mineral Engineering. [1994]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-90PC90287. Order Number DE95006935. Source: OSTI; 
NTIS; GPO Dep. 

The objective of this research is to develop a mechanistic under- 
standing of the oxidation of coal and coal pyrite, and to correlate 
the intrinsic physical and chemical properties of these minerals, 
along with changes resulting from oxidation, with those surface 
properties that influence the behavior in physical cleaning pro- 
cesses. The results will provide fundamental insight into oxidation, 
in term of the bulk and surface chemistry, the microstructure, and 
the semiconductor properties of the pyrite. During the seventeenth 
quarter work has focused on severe oxidation of coal by thermal 
and chemical treatment, and on investigating the partition of metal 
ions between such strongly oxidized coal samples and aqueous 
solutions. This partitioning behavior is being followed to obtain fur- 
ther information on the chemistry of the coal surfaces after different 
oxidation treatments, for example, whether partition occurs by an 
ion-exchange mechanism, or whether the surface is capable of 
changing the oxidation state of metallic species, with concurrent 
surface or bulk precipitation. 


12011 (DOE/PC/91299-16) Magnetic relaxation - coal 
swelling, extraction, pore size. Final technical report. 
Doetschman, D.C. State Univ. of New York, Binghamton, NY 
(United States). Dept. of Chemistry. 26 Oct 1994. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91299. Order Number DE95007900. Source: OSTI; NTIS; 
GPO Dep. 

The aim of the contract was to employ electron and nuclear 
magnetic relaxation techniques to investigate solvent swelling of 
coals, solvent extraction of coals and molecular interaction with 
solvent coal pores. Many of these investigations have appeared in 
four major publications and a conference proceedings. Another 
manuscript has been submitted for publication. The set of Argonne 
Premium Coals was chosen as extensively characterized and rep- 
resentative samples for this project. 


12012 (DOE/PC/91305—12) Characterization of porosity 
via secondary reactions. Quarterly technical progress report, 1 
July 1994-30 September 1994. Calo, J.M.; Zhang, L. Brown 
Univ., Providence, Ri (United States). Div. of Engineering. [1994]. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91305. Order Number DE95006690. Source: 
OSTI; NTIS; GPO Dep. 

The following was accomplished during the reporting period: 
Comparisons between porosity characterization data obtained from 
nitrogen adsorption isotherms, and that revealed by CO and CO2 
temperature programmed desorption (TPD) spectra were per- 
formed for Pittsburgh #8 coal char samples prepared at various 
degrees of burn-off, ranging from 0—-72% burn-off, in 0.1 MPa oxy- 
gen at 470°C. Conclusions derived from these analyses include: 
The CO TPD spectra correlate the development of the microporos- 
ity; and the CO, spectra correlate the development of the larger, 
external porosity. This behavior is the same as we have observed 
for Wyodak coal char. This behavior is currently attributed to the 
restriction of formation of the larger CO2-liberating oxygen surface 
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complexes (e.g., lactones, carboxylic acid anhydrides) to the 
larger, external porosity, while the smaller COz2-liberating com- 
plexes (e.g., carbonyls, semi-quinones) form on the surfaces of all 
they porosity, but since the microporosity accounts for the bulk of 
the surface area, the latter correlates the microporosity quite well. 
Together with the Wyodak coal char results, these data represent 
the first time that this particular connection has been made be- 
tween porosity development and TPD spectra. 


12013 (DOE/PC/92521-T211) Advanced characterization of 
forms of chlorine, organic sulfur, and trace elements in avail 
able coals from operating Illinois mines. [Quarterly] technical 
report, September 1—-November 30, 1994. Chou, M.I.M. (Illinois 
State Geological Survey (United States)); Demir, |.; Ruch, J.M. Illi- 
nois Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States);Illinois Clean Coal Inst., Carterville, IL (United 
States);lllinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008003. Source: OSTI; NTIS; GPO Dep. 

A set of 34 as-shipped coal samples from operating Illinois 
mines is available for this study to determine the forms of chlorine 
and sulfur and leachability of chlorine during wet grinding and froth 
flotation. The forms of chlorine may be inorganic, ionic, and or- 
ganic. The forms of organic sulfur will include organic sulfide and 
thiophenic sulfur. Chlorine can be leached from coal during wet 
grinding. The potential for removal of chlorine from the samples 
during fine (—200 mesh) and ultrafine (-400 mesh) wet-grinding 
and during froth flotation designed primarily for removal of pyrite 
and ash will be determined. In addition, the organic/inorganic affini- 
ties of trace elements in as-shipped Illinois coals will be assessed 
so that the current physical coal cleaning results may be better in- 
terpreted. 


12014 (DOE/PC/92521-T216) Preliminary evaluation of 
resinite recovery from Illinois coal. [Quarterly] technical re- 
port, September 1—-November 30, 1994. Crelling, J.C. (Southern 
Illinois Univ., Carbondale, IL (United States). Dept. of Geology). Illi- 
nois Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1994]. 22p. Sponsored by USDOE, Washington, DC 
(United States);Illinois Clean Coal Inst., Carterville, IL (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95007998. Source: OSTI; NTIS; GPO Dep. 

Resinite is a naturally occurring substance found in coal and de- 
rived from original plant resins. It is ubiquitous in North American 
coals. It makes up one to four percent by volume of most Illinois 
coals. It has been commercially exploited in the western USA for 
use in adhesives, varnishes and thermal setting inks. The overall 
objective of this project is to compare the properties of the resinite 
contained in Illinois Basin coals to resinite being commercially ex- 
ploited in the western United States, and to recover the resinite 
from Illinois coals by microbubble column floatation techniques. 
The significance of this study is that it has the potential to show 
the way to recover a valuable chemical, resinite, from coal using 
only physical processing techniques. The value of the resinite at 
$1.00/kg or $0.50/lb makes it about fifty times more valuable than 
steam coal. The removal of resinite from coal does not decrease 
the value of the remaining coal in any way. The unique aspects 
are that: (1) it is the first examination of the resinite recovery po- 
tential of lilinois coal, (2) it integrates the latest characterization 
techniques such as density Gradient centrifugation, microspec- 
trofluorometry, and gas chromatography- mass spectrometry, and 
(3) it uses microbubble column flotation to determine the resinite 
recovery potential. During this quarter samples were obtained, 
information from both the databases of both the Illinois State Geo- 
logical Survey (ISGS) and the Pennsylvania State University (PSU) 
was obtained and evaluated, and EBCSP samples from the Herrin 
No. 6, the Springfield No. 5 and the Colchester No. 2 seams were 
analyzed petrographically and the resinites in these samples were 
characterized by fluorescence spectral analysis. 


12015 (DOE/PC/92526-T9) Rheology of coal-water slurries 
prepared by the HP roll mill grinding of coal. Quarterly techni- 
cal progress report, September 1, 1994-November 30, 1994. 
Fuerstenau, D.W. California Univ., Berkeley, CA (United States). 
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Dec 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92526. Order Number 
DE95007992. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is the development of improved 
technology for the preparation of coal-water slurries than have po- 
tential for replacing fuel oil in direct combustion. This should be of 
major importance to the United States in its efforts to reduce 
dependence on imported oil and to rely more on its enormous low- 
cost coal resources. In accordance with this objective, in the first 
stage of this project, considerable work has been conducted in the 
initial stage to standardize experimental procedures for sample 
preparation, grinding and rheological measurements. For this pur- 
pose, Pittsburgh No. 8 bituminous coal was dry ground in a ball 
mill for preparing coal-water slurries. In order to find a suitable sen- 
sor system for the rheological measurements of coal-water slurries, 
the authors have tested a Haake RV-12 viscometer with MV-lIl, 
MV-SP, MV-DIN, and TSV-DIN sensor systems on coal-water slur- 
ries containing 60% solids. The results indicated that the Haake 
RV-12 viscometer with a MV-DIN sensor system gives more repro- 
ducible results. The results obtained in investigation of the effect of 
particle size and solids content on the rheological behavior of the 
slurries showed that at the same shear rate, both the shear stress 
and viscosity of the slurries increase as the mean diameter of the 
particles decreases, and that the viscosity of the slurries increases 
as the solids content is increased. 


12016 (DOE/PC/93206-5) Scientific and technical report on 
temperature effects on chemical structure and motion in coal. 
Quarterly report, October 1994—December 1994. Maciel, G.E. 
Colorado State Univ., Fort Collins, CO (United States). Dept. of 
Chemistry. 31 Dec 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-93PC93206. Order Num- 
ber DE95007901. Source: OSTI; NTIS; GPO Dep. 

In this report, the authors summarize the results obtained so far 
in analyzing 'H CRAMPS dipolar dephasing experiments of coals. 
The objective of this study is to investigate molecular dynamics of 
coals, and try to correlate the molecular motion with 'H CRAMPS 
features. As described in previous reports, high-temperature (up to 
230°C) CRAMPS experiments did not result in a dramatic increase 
in CRAMPS resolution. The results are not what were expected on 
the basis of some previous studies in which the authors found dra- 
matic line narrowing in coals saturated with pyridine. To examine 
explicitly the dependence of molecular motion in coal on tempera- 
ture, the authors carried out proton dipolar-dephasing experiments. 
This approach can provide molecular dynamics information on 
aliphatic and aromatic protons separately. 


12017 (DOE/PC/93211—T5) Multi-parameter on-line coal 
bulk analysis. Technical progress report, September 16— 
December 15, 1994. Vourvopoulos, G. Western Kentucky Univ., 
Bowling Green, KY (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
93PC93211. Order Number DE95006938. Source: OSTI; NTIS; 
GPO Dep. 

The scientific work has concentrated primarily on data reduction. 
Each of the gamma-ray spectra obtained contains an appreciable 
number of peaks. The area under each peak must be measured, 
since it is a direct measure of the quantity of the element that emit- 
ted the particular gamma-ray. In order to minimize the time allotted 
to data collection, and in order to improve statistics, the authors 
have been working on a computer program that would allow one to 
strip each spectrum down to the individual peaks. To do so, a nec- 
essary input to the program is the gamma-ray response of the 
particular detector used for data collection. Since there can be a 
number of different detectors used for data collection, and given 
the fact that the gamma-ray response of a detector is energy de- 
pendent, they have been working on the simulation of the detector 
response. Using the Monte Carlo statistical method, they have 
been working on the comparison of experimental detector response 
spectra with theoretical spectra calculated with the MCNP com- 
puter code. They have successfully reproduced the experimental 
spectra for two types of detectors. 


12018 (DOE/PC/94120-T2) Investigation of the effect of 
coal particle sizes on the interfacial and rheological properties 
of coal-water slurry fuels. Quarterly report number 2. Kihm, 





K.D. Texas A and M Univ., College Station, TX (United States). 
Dept. of Mechanical Engineering. [1995]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
94PC94120. Order Number DE95007909. Source: OSTI; NTIS; 
GPO Dep. 

Experiments were conducted to investigate the effect of particle 
size on CWS surface tension properties. Two different coal powder 
samples of different size ranges were obtained from a single 
source of coal from the Upper Elkhorn Seam through sieving. An- 
ionic surfactants showed lowest CWS dynamic surface tension 
values when compared with nonionic or cationic surfactants in the 
previous study. Two anionic surfactants, DDBS-soft and 1840-x, 
were selected for this test. The surfactant concentration varied 
from 0 to 1.0% in weight while the coal loading remained at 40% 
for all the cases. A Du-Nouy ring tensiometer and a maximum bub- 
ble pressure tensiometer measured the static and dynamic surface 
respectively. The results show that both static and dynamic surface 


tensions tend to decrease with increasing coal particle sizes sus- 
pended in CWS fuels. 


12019 (UCRL-JC—119454) Force models for particle- 
dynamics simulations of granular materials. Walton, O.R. 
Lawrence Livermore National Lab., CA (United States). Dec 1994. 
1ip. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9407166—1: NATO Advanced 
Study Institute: physics with multiply charged ions, Cargese 
(France), 18-30 Jul 1994). Order Number DE95008061. Source: 
OSTI; NTIS; GPO Dep. 

Engineering-mechanics contact models are utilized to describe 
the inelastic, frictional interparticle forces acting in dry granular sys- 
tems. Simple analyses based on one-dimensional chains are 
utilized to illustrate wave propagation phenomena in dense and di- 
lute discrete particulates. The variation of restitution coefficient with 
impact velocity is illustrated for a variety of viscous and hysteretic 
normal force models. The effects of interparticle friction on material 
strength in discrete-particie simulations are much closer to mea- 
sured values than are theories that do not allow article rotations. 


0108 Waste Management 


Refer also to citation(s) 11974, 12005, 12007, 12067, 12070, 
12075, 12077, 12733, 12734, 12735, 12747, 13310, 13311 


12020 (AAA-KTF/FKF—94/5) Sulphur capture under both 
pressurized combustion and pressurized gasification condi 
tlons. Yrjas, P. Aabo Akademi, Turku (Finland). Combustion 
Chemistry Research Group. 1994. 131p. Order Number 
DE95755131. Source: OSTI; NTIS. 

Different concepts of pressurized fluidized bed processes are be- 
ing developed to improve the efficiency of electrical energy output. 
The most common fuel used in these processes is coal. The uti- 
lization of coal always produces gaseous emissions. These 
emissions are reduced by various means. For this thesis the gas/ 
solid reactions between the solid sulphur absorbents, limestone 
and dolomite, and the gaseous sulphur compounds has been stud- 
ied under pressurized fluidized bed conditions. The sulphation of 
limestone and dolomite particles, 125-180 4m in diameter, have 
been found to be limited by product layer diffusion under pressur- 
ized fluidized bed combustion conditions. The measured activation 
energies for the diffusion process are between 100 kJ/mol and 200 
kJ/mol. Experiments were performed with a pressurized thermo- 
gravimetric apparatus (PTGA) to investigate whether the reason for 
the high temperature dependency was due to structural changes in 
the product layer when produced at different temperatures or if the 
dependency was due to the diffusion process itself. A comparison 
of the sulphur absorption capacities of 11 limestones and 6 
dolomites was made under pressurized combustion conditions with 
the PTGA. Some experiments were also done at atmospheric pres- 
sure for comparison. The results showed significant differences 
between the absorbents. Earlier, sulphur capture has been shown 
to be more efficient under pressurized conditions than under atmo- 
spheric conditions. This was supported in this work, however, only 
if the sulphation time was long enough. The sulphation at atmo- 
spheric pressure was usually initially faster, then the reaction 
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slowed down rapidly, while under pressurized conditions, the reac- 
tion still continued after the initial reaction time. 


12021 (ANL/ES/CP-85389) Environmental control: Com- 
bined NO,/SO, control. Livengood, C.D. Argonne National Lab., 
IL (United States). [1995]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
941210-15: Power generation conference, Orlando, FL (United 
States), 7-9 Dec 1994). Order Number DE95008407. Source: 
OSTI; NTIS; GPO Dep. 

For over ten years, Argonne National Laboratory has supported 
the US Department of Energy’s Flue Gas Cleanup Program objec- 
tive by developing new or improved environmental controls for 
industries that use fossil fuels. The goal is to help US industries 
compete in an environmentally sound manner by providing cost- 
effective control technologies. As new issues arise and emission 
limits are gradually reduced, there are continuing needs for engi- 
neering improvements and research into new concepts that could 


lead to improved processes. Efforts continue to emphasize com- 
bined NO,/SO, control. 


12022 (DOE/MC/28060—95/C0442) Field demonstration 
project using clean coal technology by-products. Kim, Sung 
Hwan (Korea Highway Corp., Seoul, KR (Korea, Republic of)); 
Nodjomian, S.; Wolfe, W. Dravo Lime Co., Pittsburgh, PA (United 
States). [1995]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-91MC28060. (CONF-950106— 
4: 11. international symposium on use and management of coal 
combustion by-products (CCBs), Orlando, FL (United States), 15- 
19 Jan 1995). Order Number DE95008386. Source: OSTI; NTIS; 
GPO Dep. 

The disposal of flue gas desulfurization (FGD) by-products has 
become a major concern as issues of emission cleansing and 
landfill costs continue to rise. Laboratory tests conducted in the 
Department of Civil Engineering at The Ohio State University have 
shown that the dry FGD by-products possess certain engineering 
properties which have been proven desirable in a considerable 
number of construction uses. As a follow on to the laboratory pro- 
gram, a field investigation into possible engineering uses of dry 
FGD wastes was initiated. In the work presented in this paper, 
FGD by-products were used to reconstruct the failed portion of a 
highway embankment. The paper presents the procedures used in 
the process and examines the stability of the repaired highway em- 
bankment. 


12023 (DOE/MC/28060—95/C0444) The impact of weather- 
ing and aging on a LIMB ash stockpile material. Beeghly, J.H. 
(Dravo Lime Co., Pittsburgh, PA (United States)); Bigham, J.M.; 
Dick, W.A.; Stehouwer, R.C.; Wolfe, W.B. Dravo Lime Co., Pitts- 
burgh, PA (United States). [1995]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-91MC28060. 
(CONF-950106-3: 11. international symposium on use and man- 
agement of coal combustion by-products (CCBs), Orlando, FL 
(United States), 15-19 Jan 1995). Order Number DE95008365. 
Source: OSTI; NTIS; GPO Dep. 

A 1,500 ton temporary storage pile of water conditioned LIMB 
(Lime Injected Multistage Burner) ash by-product from the Ohio 
Edison Edgewater plant Lorain, OH was constructed in July, 1991 
at a coal company near New Philadelphia, Ohio. This stockpile 
was created for dry FGD by-product material to be held in reserve 
for a land application uses field demonstration. High volume, bene- 
ficial uses of dry FGD by-products, such as for mine reclamation 
and embankment stabilization, will require temporary stockpiling of 
the by-product. Purpose for constructing this pile was to study 
changes with time in the LIMB by-product material when exposed 
to weathering. This by-product material was studied over a 2 1/2 
year period. The water to control fugitive dust was added in the 
ash conditioner at the power plant while being loaded into dump 
trucks. Amount of water normally added in the conditioning process 
is close to the optimum moisture content of 40-50 % (dry weight 
basis), to construct a compacted road embankment or road base. 
Four environmental operating permits required for construction of 
the storage pile were obtained, three from Ohio EPA (air, water 
and solid waste), and one from the Ohio Division of Reclamation 
(revised reclamation area permit). There was no significant envi- 
ronmental impacts from storm runoff or leachate water from the 
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LIMB ash stockpile during the initial 18 month period through De- 
cember, 1992. After 2 1/2 years of storage, the potential value of 
the LIMB material for use as a road embankment material or soil 
conditioner has declined significantly. Ettringite formation occurs. 
Aging allows the expansive reaction to take place before its poten- 
tial use as compacted structural fill or embankment. 


12024 (DOE/MC/30056-3982) Utilization of lightweight ma- 
terials made from coal gasification slags. Quarterly report, 
September-November 1994. Praxis Engineers, Inc., Milpitas, CA 
(United States). Dec 1994. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-94MC30056. Order 
Number DE95000062. Source: OSTI; NTIS; GPO Dep. 

Coal gasification technologies are finding increasing commercial 
applications for power generation or production of chemical feed- 
stocks. The integrated-gasification-combined-cycle coal conversion 
process has been demonstrated to be a clean, efficient, and envi- 
ronmentally acceptable method of generating power. However, the 
gasfication process produces relatively large quantities of a solid 
waste termed slag. Regulatory trends with respect to solid waste 
disposal, landfill development costs, and public concern make uti- 
lization of slag a high-priority issue. Therefore, it is imperative that 
slag utilization methods be developed, tested, and commercialized 
in order to offset disposal costs. In previous projects, Praxis inves- 
tigated the utilization of “as-generated” slags for a wide variety of 
applications in road construction, cement and concrete production, 
agricultural applications, and landfill. We determined that it would 
be extremely difficult for “as-generated” slag to find acceptance in 
the marketplace even at no cost because the materials it could 
replace were abundantly available at very low cost. It became ap- 
parent that a more promising approach would be to develop a 
variety of value-added products from slag that would meet specific 
industry requirements. This approach was made feasible by the 
discovery that slag could be made into a lightweight material by 
heating it to between 1600 and 1900°F in a kiln, which indicated 
the potential for using such materials as substitutes for lightweight 
aggregates. Between 1987 and 1993, the technologies to produce 


these materials from slag were developed by Praxis with funding 
from the Electric Power Research Institute, Illinois Clean Coal Insti- 
tute, and internal resources. 


12025 (DOE/PC/92521-10) Catalytic reduction of SO. with 
methane over molybdenum catalyst. Quarterly technical 
report, September 1, 1994-November 30, 1994. Wiltowski, T. illi- 
nois Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1995]. 20p. Sponsored by USDOE, Washington, DC 
(United States);Illinois Clean Coal Inst., Carterville, IL (United 
States). DOE Contract FC22-92PC92521. Order Number 
DE95008009. Source: OSTI; NTIS; GPO Dep. 

One of the primary concerns in coal utilization is the emission of 
sulfur compounds, especially SO2. This project deals with catalytic 
reduction of SO. with methane using molybdenum sulfide catalyst 
supported on different activated carbons: Darco TRS, Norit ROZ-3, 
and an activated carbon prepared from Illinois coal IBC-110. The 
work conducted during this quarter has concentrated on catalyst 
preparation and characterization along with synthesis of activated 
carbon from IBC-110 coal, as well as, construction of the appara- 
tus for catalytic tests of SO2 reduction with methane. It was found 
that Darco TRS supported catalysts have larger surface area than 
the pure activated carbon, whereas the impregnation of Norit ROZ- 
3 did not significantly change the BET surface area. Also, the 
synthesis of activated carbon support from IBC-110 is in progress. 


12026 (DOE/PC/92521—T195) Sulfur removal in advanced 
two stage pressurized fluidized bed combustion. Technical re- 
port, September 1—November 30, 1994. Abbasian, J. (Inst. of 
Gas Technology, Chicago, IL (United States)); Hill, A.; Wangerow, 
J.R. Illinois State Geological Survey, Champaign, IL (United 
States). [1994]. 18>. Sponsored by USDOE, Washington, DC 
(United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States);Illinois Clean Coal Inst., Carterville, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008020. Source: OSTI; NTIS; GPO Dep. 

The objective of this study is to obtain data on the rates and the 
extent of sulfation reactions involving partially sulfided calcium- 
based sorbents, and oxygen as well as sulfur dioxide, at operating 
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conditions closely simulating those prevailing in the second stage 
(combustor) of Advanced Two-Stage Pressurized Fluidized-Bed 
Combustors (PFBC). In these systems the COz partial pressure 
generally exceeds the equilibrium value for calcium carbonate de- 
composition. Therefore, calcium sulfate is produced through the 
reactions between SO. and calcium carbonate as well as the reac- 
tion between calcium sulfide and oxygen. To achieve this objective, 
the rates of reaction involving SO. and oxygen (gaseous reactant); 
and calcium sulfide and calcium carbonate (solid reactants), will be 
determined by conducting tests in a pressurized thermogravimetric 
analyzer (HPTGA) unit. The effects of sorbent type, sorbent parti- 
cle size, reactor temperature and pressure; and O2 as well as SO, 
partial pressures on the sulfation reactions rate will be determined. 
During this quarter, samples of the selected limestone and 
dolomite were sulfided in the fluidized-bed reactor. These tests 
were conducted in both calcining and non-calcining operating con- 
ditions to produce partially-sulfided sorbents containing calcium 
oxide and calcium carbonate, respectively. These samples which 
represent the carbonizer discharge material, will be used as the 
feed material in the sulfation tests to be conducted in the HPTGA 
unit during the next quarter. 


12027 (DOE/PC/92521-T199) Manufacture of ammonium 
sulfate fertilizer from FGD-gypsum. Technical report, Septem- 
ber 1—-November 30, 1994. Chou, M.I.M. (Illinois State Geological 
Survey, Champaign, IL (United States)); Rostam-Abadi, M.; Lytle, 
J.M.; Hoeft, R.; Blevins, F.Z.; Achron, F. Illinois State Geological 
Survey, Champaign, IL (United States). [1994]. 8p. Sponsored by 
USDOE, Washington, DC (United States);Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (United States);Illinois Clean 
Coal Inst., Carterville, IL (United States). DOE Contract FC22- 
92PC92521. Order Number DE95008016. Source: OST!; NTIS; 
GPO Dep. 

The overall goal of this project is to assess the technical and eco- 
nomic feasibility for producing commercial-grade ammonium sulfate 
fertilizer from gypsum produced as part of limestone flue gas desul- 
furization (FGD) processes. This is a cooperative effort among the 
ISGS, the UIUC, AlliedSignal, SE-ME, Henry Fertilizer, Illinois 
Power Co. (IP), and Central Illinois Public Services (CIPS). Bench- 
scale experiments will be conducted to obtain process engineering 
data for manufacture of ammonium sulfate from FGD-gypsum and 
to help evaluate technical and economical feasibility of the process. 
Controlled greenhouse experiments will be conducted at UIUC to 
evaluate the chemical impact of the produced ammonium sulfate 
on soil properties. A process flow sheet will be proposed and mar- 
ket demand for the products will be established. An engineering 
team at IP will provide an independent review of the economics of 
the process. AlliedSignal will be involved in testing and quality 
evaluation of ammonium sulfate samples and is interested in an 
agreement to market the finished product. CIPS will provide techni- 
cal assistance and samples of FGD-gypsum for the project. In this 
quarter, a literature study that should give detailed insight into the 
chemistry, process schemes, and costs of producing ammonium 
sulfate from gypsum is in progress at the ISGS. Acquisition of a 
high quality FGD-gypsum sample was completed. Collecting of the 
other lower grade sample was scheduled to be conducted in De- 
cember. Characterization of these feed materials is in progress. 


12028 (DOE/PC/92521-T200) Lightweight combustion 
residues-based structural materials for use in mines. Technical 
report, September 1-November 30, 1994. Chugh, Y.P. (Southern 
Illinois Univ., Carbondale, IL (United States)); Zhang, Y.; Ghosh, 
A.K.; Palmer, S.R. Illinois State Geological Survey, Champaign, IL 
(United States). [1994]. 15p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States);Illinois Clean Coal Inst., Carterville, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008015. Source: OSTI; NTIS; GPO Dep. 

The overall goal of the project is to develop a 70-80 pef, 2,500— 
3,000 psi-compressive-strength cellular concrete-type product from 
PCC fly ash, PCC bottom ash, and/or FBC spent bed ash alone or 
in suitable combination thereof. The developed combustion residue- 
based lightweight structural material will be used to replace wooden 
posts and crib members in underground mines. This report outlines 
the work completed in the first quarter of the project. The density 





gradient centrifuge (DGC) has been used to separate a power 
plant fly ash sample into fractions of different density. Each of the 
fly ash fractions obtained by DGC, an aliquot of the unseparated 
fly ash and an aliquot of a magnetic component of the fly ash, 
were digested in strong acids following the procedures outlined in 
ASTM 3050. Preliminary experiments have also been carried out to 
study the effect of mix proportions and curing regimes on the 
strength and density on the developed material. The DGC separa- 
tion test reveals that most of the fly ash sample (approx. 90%) has 
a density above 1.9 g/cm®. Indeed, nearly half of the sample has a 
density greater than 2.4 g/cm®. Since only a very small amount of 
this fly ash has a reasonably low specific gravity, it appears 
unlikely at this time that enough low density material would be iso- 
lated to significantly enhance lightweight concrete production using 
fractionated material. A series of mixes have been made using fly 
ash, sodium silicate, cement, sand and water. Preliminary tests 
show that both cement and sodium silicate can be used as the 
binders to develop residues-based lightweight concrete. To date, 
compressive strength as high as 1,290 psi have been achieved 
with a density of 133 pcf, with 50 g of cement, 50 g of fly ash and 
300 g of sand. Most of the work during the first quarter was done 
to understand the characteristics of the component materials. 


12029 (DOE/PC/92521-T201) A field demonstration project 
utilizing FBC/PCC residues for paving materials. Technical re- 
port, September 1—November 30, 1994. Ghafoori, N. (Southern 
Illinois Univ., Carbondale, IL (United States). Dept. of Civil Engi- 
neering and Mechanics). Illinois State Geological Survey, 
Champaign, IL (United States). [1994]. 14p. Sponsored by USDOE, 
Washington, DC (United States);Illinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States);lllinois Clean Coal Inst., 
Carterville, IL (United States). DOE Contract FC22-92PC92521. 
Order Number DE95008014. Source: OSTI; NTIS; GPO Dep. 

Research has been undertaken into engineering properties of 
roller compacted concretes containing fluidized bed combustion/ 
pulverized coal combustion (FBC/PCC) by-products as well as 
FBC/PCC-Portland Cement concrete mixtures prepared using con- 
ventional placement technique. This laboratory effort has resulted 
in identification of a number of potentially viable commercial appli- 
cations for the FBC by-products residues derived from Illinois 
high-sulfur coal. One potential and promising application of the 
FBC/PCC solid waste residues, which also accounts for the large 
utilization of coal-based by-product materials, is in pavement con- 
struction. The proposal presented herein is intended to embark into 
a new endeavor in order to bring the commercialization aspect of 
the initial laboratory project a step closer to reality by conducting a 
field demonstration of the optimized mixtures identified during the 
two-year laboratory investigation. A total of twenty-three different 
pavement slabs will be constructed at an identified site located in 
the Illinois Coal Development Park, Carterville, Illinois, by two con- 
struction contractors who are part of the industrial participants of 
the initial project and have expressed interest in the construction of 
experimental slabs. Both conventional and roller compacted con- 
crete placement techniques will be utilized. All sections will be 
subjected to an extensive engineering evaluation and will be moni- 
tored for nearly a year for both short and long-term performance. 
The field results will be compared to that of the equivalent 
laboratory-prepared mixes in order to ascertain the suitability, of 
the proposed mixes for field application. During this reporting pe- 
riod, the physico-chemical and preconditioning characteristics of 
the raw materials were evaluated. Construction of the experimental 
road consisting of twenty-three surface and base course slab sec- 
tions was also completed. 


12030 (DOE/PC/92521-T202) Design and fabrication of 
advanced materials from Illinois coal wastes. [Quarterly] tech- 
nical report, September 1—-November 30, 1994. Malhotra, V.M. 
(Southern Illinois Univ., Carbondale, IL (United States)); Wright, 
M.A. Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(United States). [1994]. 20p. Sponsored by USDOE, Washington, 
DC (United States);Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States);lilinois Clean Coal Inst., Carterville, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008013. Source: OSTI; NTIS; GPO Dep. 
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The main goal of this project is to develop a bench-scale proce- 
dure to design and fabricate advanced brake and structural 
composite materials from Illinois coal combustion residues. During 
the first quarter of the project, the thrust of the work was directed 
towards setting up the experimental facilities and undertaking pre- 
liminary tests to gauge the ability of coal tar derived binder in 
fabricating the brake skeletons. In addition systematic scanning 
electron microscopy (SEM), differential scanning calorimetry (DSC), 
and differential thermal analysis (DTA) were conducted on PCC fly 
ash (Baldwin), fly ash (ADM), FBC fly ash, FBC spent bed bottom 
ash, bottom ash (ADM), and scrubber sludge residues to charac- 
terize their geometrical shape and thermal stability. The PCC fly 
ash particles being highly spherical in shape and thermally inert up 
to 1100°C will make an excellent raw material for our composites. 
This is born out by fabricating brake skeletons from PCC fly ash 
colloids. Unlike the PCC fly ash and FBC fly ash, the scrubber 
sludge particles are not suitable hosts for our brake lining materials 
because of a whisker-like particle structure. Six different composi- 
tions of various combustion residues were tested in the fabrication 
of brake skeletons, and our tar derived binder shows great promise 
in the fabrication of composite materials. 


12031 (DOE/PC/92521-T203) Production of inorganic pellet 
binders from fly ash. [Quarterly] technical report, September 
1-November 30, 1994. Kawatra, S.K. (Michigan Technological 
Univ., Houghton, MI (United States). Dept. of Metallurgical and Ma- 
terials Engineering); Eisele, T.C. Illinois Dept. of Energy and 
Natural Resources, Springfield, IL (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States);lllinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States);lllinois Clean Coal Inst., Carterville, IL (United States). DOE 
Contract FC22-92PC92521. Order Number DE95008012. Source: 
OSTI; NTIS; GPO Dep. 

Fly ash is produced by all coal-fired utilities, and it must be re- 
moved from the plant exhaust gases, collected, and disposed of. 
While much work has been done in the past to utilize fly ash rather 
than disposing of it, we nevertheless do not find widespread exam- 
ples of successful industrial utilization. This is because past work 
has tended to find uses only for high-quality, easily-utilized fly 
ashes, which account for less than 25% of the fly ash that is pro- 
duced. The main factor which makes fly ashes unusable is a high 
unburned carbon content. In this project, physical separation tech- 
nologies are being used to remove this carbon, and to convert 
these unusable fly ashes into usable products. The main applica- 
tion being studied for the processed fly ash is as a binder for 
inorganic materials, such as iron-ore pellets. The project began in 
the current quarter. Work has concentrated on obtaining samples 
of all of the materials to be used (fly ash, and magnetite ore). Also, 
several batches of magnetite pellets were made in the research 
laboratories of a commercial producer of iron-ore pellets, using 
conventional binders. These pellets were then tested to provide a 
baseline for comparison with the future work to be done with fly- 
ash as a binder. A laboratory-scale pelletizing drum was also 
provided by the iron ore pellet producer, which was transported to 
the MTU research labs so that test pellets could be made on-site. 


12032 (DOE/PC/92521-T204) Composition modification of 
zinc titanate sorbents for hot gas desulfurization. Quarterly 
technical report, September 1, 1994-November 30, 1994. 
Swisher, J.H. (Southern Illinois Univ., Carbondale, IL (United 
States)); Datta, R.K. Illinois Dept. of Energy and Natural Resources, 
Springfield, IL (United States). [1995]. 18p. Sponsored by USDOE, 
Washington, DC (United States);lllinois Dept. of Energy and Natural 
Resources, Springfield, IL (United States);Illinois Clean Coal Inst., 
Carterville, IL (United States). DOE Contract FC22-92PC92521. 
Order Number DE95008011. Source: OSTI; NTIS; GPO Dep. 

For new coal gasification systems, zinc titanate sorbents are be- 
ing developed to remove sulfur from the hot product gas prior to its 
use in combined cycle turbines and high temperature fuel cells. Al- 
though most of the properties of these sorbents are very attractive, 
there are still concerns about durability over many sulfidation- 
regeneration cycles and zinc losses due to vaporization. Doping 
the zinc titanate with other metal ions could alleviate both con- 
cerns, which are the objectives of this project. During the first 
quarter of effort, several sorbent formulations were prepared and 
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testing begun. The dopants presently under study are Ni, Cr, Cu, 
and Al. Crush strength results obtained to date show that Ni and 
Cu dopants have a large positive effect, while Cr gives a small im- 
provement. Measurements were also made of sulfur capacity and 
sulfidation rates with a thermogravimetric analyzer. Of the three 
formulations, only the one containing Cr had a high sulfur capacity. 
X-ray measurements will be relied upon heavily to obtain an under- 
standing of solubility effects and sulfidation mechanisms. Screening 
experiments will continue on the doped sorbents mentioned above 
next quarter, and Mg will be studied also. 


12033 (DOE/PC/92521-T213) Combined removal of SO, 
and NO, from flue gas using non-thermal plasma. [Quarterly] 
technical report, September 1-November 30, 1994. Dhali, S.K. 
(Southern Illinois Univ., Carbondale, IL (United States)). Illinois 
Dept. of Energy and Natural Resources, Springfield, IL (United 
States). [1994]. 14p. Sponsored by USDOE, Washington, DC 
(United States);Illinois Clean Coal Inst., Carterville, IL (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008001. Source: OSTI; NTIS; GPO Dep. 

The SOz removal efficiency was studied for concentration in the 
range of 333-3000 ppM (parts per million). Since the sulfur content 
of Illinois coal is high, the SO. concentration in typical flue gas is 
in the high end of the range shown above. With high concentration 
of SO» the removal efficiency decreases. However, the removal 
scales well with applied voltage, electrode length, and supply 
frequency. In this period the modeling of the process was also ac- 
complished. The results show that a Townsend-type discharge is 
more efficient than a streamer type discharge in producing OH and 
0 radicals. This explains why UV-irradiation heips the removal effi- 
ciency. The details are discussed in the report. 


12034 (DOE/PC/92521-T215) Near-neutral oxidation of 
pyrite in coal slurry solids. [Quarterly] technical report, 
September 1—November 30, 1994. Frost, J.K. (Illinois State Geo- 
logical Survey (United States)); Dreher, G.B. Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (United States). 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States);Illinois Clean Coal Inst. Carterville, IL (United 
States);illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95007999. Source: OSTI; NTIS; GPO Dep. 

In this research project we plan to determine the rate of oxida- 
tion of pyrite associated with coaly particles (coal slurry solid) when 
the pH of the surrounding environment is held at approximately 
7.8. Coaly particles that contain pyrite are generated during the 
preparation of Illinois Basin coal for market. These particles are 
discharged to an impoundment, which eventually must be re- 
claimed. The purpose for reclamation is either to prevent the 
generation of acidic solution as the pyrite in the coal slurry solid re- 
acts with air, or to prevent the migration of the acidic solution to a 
groundwater aquifer. The reclamation is usually accomplished by 
covering the impoundment with a four-foot-thick layer of topsoil. 
One possible alternative method for reclamation of a coal slurry im- 
poundment is to mix in alkaline residue from the fluidized-bed 
combustion of coal. This codisposal would slow the production of 
acid and would also neutralize any acid produced. If the codisposal 
method is found to be environmentally acceptable, it will save the 
coal mining companies part of their cost of reclamation, and also 
provide a safe and useful disposal outlet for a portion of the 
residue that is generated by the fluidized-bed combustion of coal. 
During this quarter we purchased and set up two automatic titra- 
tors, which will be used in determining the rate of pyrite oxidation 
at nearly neutral pH. The titrators will provide a means for main- 
taining the pH at the desired level. The rate at which sulfate ion is 
produced as a result of pyrite oxidation will be used to measure 
the amount of pyrite oxidized over time. 


12035 


(DOE/PC/93227-T4) Role of char during reburning 
of nitrogen oxides. Fifth quarterly report, October 1, 1994— 


December 31, 1994. Chen, Wei-Yen (Univ. of Mississippi, 
University, MS (United States)); Ma, Long; Fan, L.T.; Yashima, 
Mutsuo. Mississippi Univ., University, MS (United States). Dept. of 
Chemical Engineering. 31 Jan 1995. 16p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG22-93PC93227. 
Order Number DE95007912. Source: OSTI; NTIS; GPO Dep. 

Research in this quarter focused on reburning with a bituminous 
coal, with its char, and with the char impregnated with CaO. In 
contrast to the high NO reduction activity of lignite char demon- 
strated in the last quarter, bituminous coal char contributes little 
NO reduction activity during reburning with the Pittsburgh 98 at 
stoichiometric ratios above 0.75. To enhance the reactivity of bitu- 
minous coal char with NO, char was impregnated with CaO before 
reburning. This impregnation/ion-exchange technique was devel- 
oped for the verification of calcium’s catalytic role during lignite 
combustion in the early 1980s, and has been implemented, in the 
last decade in the catalytic oxidation of chars derived from syn- 
thetic carbon, lignite and peat with oxygen and NO. Preliminary 
experiments conducted in this quarter demonstrated that NO re- 
duction in reburning can be enhanced, though not to the levels of 
lignite, by impregnating the bituminous coal char with CaO. The 
impregnation level, 0.43% of dried char, was much lower than 
those developed for other applications in the literature. Since the 
char was produced in No, the low impregnation level is probably 
due to lack of desired oxygen complexes, such as C(OO), on the 
char surface. The results of impregnated char implies that the CaO 
catalyzed char oxidation by NO may be an important reaction in 
lignite reburning. The practical impacts of these finding to the boiler 
practice may be important, and are discussed. 


12036 (DOE/PC/94213-T2) Ash and pulverized coal depo- 
sition in combustors and gasifiers. Quarterly technical 
progress report, October 1—December 31, 1994. Ahmadi, G. 
Clarkson Univ., Potsdam, NY (United States). Dept. of Mechanical 
and Aeronautical Engineering. [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-94PC94213. 
Order Number DE95006930. Source: OSTI; NTIS; GPO Dep. 

The general goal of this research is to provide a fundamental un- 
derstanding of transport and deposition mechanisms of ash and 
pulverized coal particles in complex turbulent flow conditions in a 
coal-fired combustor or in a coal gasifier. The other main objective 
is to develop an accurate computational model for simulating 
motions of ash, pulverized coal, and soot particles in complex ge- 
ometries of coal (gas turbine) combustors and gasifiers. Availability 
of these tool and knowledge base will be indispensable for making 
the environmentally acceptable coal energy system a reality. In the 
period of September 1, 1994 to December 31, 1994, progress was 
made in initiating the project. Particle transport and deposition pro- 
cesses in a circular duct and in a recirculating region are being 
analyzed. The experimental data for the mean velocity and turbu- 
lence intensity fields, as well as those obtained from the 
STARPIC-RATE code are used in these simulations. Experimental 
study of particle transport and deposition rate is also initiated. 


12037 (DOE/PC/94215-T1) Conversion of coal wastes into 
waste-cleaning materials. Quarterly progress report, August 1— 
December 31, 1994. Shih, W.H.; Chang, H.L. Drexel Univ., 
Philadelphia, PA (United States). [1995]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
94PC94215. Order Number DE95007933. Source: OSTI; NTIS; 
GPO Dep. 

Due to the large amount of fly ash generated, new ways of utiliz- 
ing fly ash are needed. Recently, it was shown that zeolites P and 
faujasite zeolites can be formed by treating fly ash with NaOH. 
Due to their uniform molecular pore sizes and large surface areas, 
zeolites are very useful materials with a wide range of applications 
such as molecular sieves, adsorbents, and catalysts. The conver- 
sion of fly ash into zeolites not only eliminates the disposal problem 
but also turns an otherwise waste material into a useful one. In this 
project, the authors propose to convert coal ash into zeolites and 
use them as waste-cleaning agents. There are three specific objec- 
tives for the proposed study: (1) study the formation of various 
zeolites using fly ash and maximize the yield of zeolites; (2) study 
the stability of the zeolites formed and control the production of a 
particular type of zeolites; (3) characterize the ion-exchange and 
salt-occlusion capabilities of the converted zeolites and fabricate 
zeolite/fly ash filter for removing ions and salts from waste water. 





12038 (DOE/PC/94218-2) Kinetics and mechanisms of NO, 
- char reduction. Quarterly technical progress report, Novem- 
ber 1, 1994—January 31, 1995. Suuberg, E.M. Brown Univ., 
Providence, RI (United States). Div. of Engineering. [1995]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-94PC94218. Order Number DE95007899. Source: 
OSTI; NTIS; GPO Dep. 

The emission of nitrogen oxides from combustion of coal re- 
mains a problem of considerable interest, whether the concern is 
with acid rain, stratospheric ozone chemistry, or “greenhouse” 
gases. Whereas earlier the concern was focused mainly on NO (as 
a primary combustion product) and to a lesser extent NOz (since it 
is mainly a secondary product of combustion), in recent years the 
emissions of N2O have also captured considerable attention, par- 
ticularly in the context of fluidized bed combustion, in which the 
problem appears to be most acute. The research community has 
only recently begun to take solid hold on the N2O problem. This is 
in part because earlier estimates of the importance of N2O in com- 
bustion processes were clouded by artifacts in sampling which 
have now been resolved. This project is concerned with the mech- 
anism of reduction of both NO and N2O by carbons. 


12039 (ETDE-DE-56) Investigation of fluidized-bed 
combustion ashes regarding their suitability as hydraulically- 
bound layers. Pitschak, S. Bochum Univ. (Germany). Inst. fuer 
Strassenbau und Eisenbahnbau; VGB Technische Vereinigung der 
Grosskraftwerksbetreiber e.V., Essen (Germany). Jan 1994. 160p. 
(In German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany);VGB-Forschungsstiftung, Essen 
(Germany). Foerderkennzeichen BMFT 1480668; Contract VGB 
109. Order Number DE95764260. Source: OSTI; NTIS (US Sales 
Only). 

Industrial by-products, e.g. fluidized bed ashes, shall be utilized 
as far as possible in order to prevent additional load on scarce 
dumping grounds. It was one of the objectives of the project to 
investigate whether fluidized bed ashes can be utilized in road con- 
structions, i.e. in hydraulically-bound layers. Nine bed and ten filter 
ashes were taken from different furnaces all over the Federal Re- 
public of Germany and their material properties were determined. 
By analyzing the material properties of two further samples, taken 
from four representative bed and filter ashes, information was to be 
obtained about the uniformity of the ashes. According to the analy- 
sis, the ashes demonstrated partly large variations and different 
properties. Further investigations, necessary from the civil 
engineering point of view, were carried out at samples of these se- 
lected ashes by varying the cement quality and the amount of 
cement added. It turned out that it is possible to utilize bed ashes 
with a mineral material blend of 100 weight.-% and filter ashes with 
20 and/or 30 weight.-%. Regarding the public water compatibility, it 
was determined that considerable sulphate concentrations and 
electrical conductivity in the eluate of the pure ashes are reduced 
to negligible values due to the consolidation of the construction 
materials. (orig.) 


12040 


(VTT-SYMP-144, pp. 59-62) Combined flue gas 
desulphurization and NO, reduction with coke as catalyst. 


Westerlund, T. (Aabo Akademi, Turku (Finland)). Technical 
Research Centre of Finland, Espoo (Finland). 1994. Project KTM- 
SIHTI-301T. In S/IHTI 2 - Energy and environmental technology. 
Yearbook 1993 of the research programme. 250p. Order Number 
DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

A process for combined reduction of sulfur dioxide and nitrogen 
oxide in flue gas has been studied at the Process Design Labora- 
tory at Aabo Akademi University. It was of special interest to 
investigate the possibility to use domestic peat coke as catalyst. 
Test runs have been made in a laboratory scale test reactor built at 
the laboratory. Test runs with SO. adsorption have given promising 
results with a number of different coke qualities. Theoretically it is 
possible to achieve almost 100 % SOz reduction, but due to 
leakage, for example through by-pass ducts, the total cleaning effi- 
ciency will be somewhat lower. It has though been more difficult to 
model the catalytic NO, reduction. Varying results have been 
achieved by experiments, but we have been able to show that 
cleaning efficiencies over 75 % can be achieved for some coke 
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qualities and optimized conditions. It would therefore be of interest 
to carry out test runs in a larger scale, which would minimize the 
influence of wall effects and at the same time give valuable infor- 
mation on how a real flue gas affects the process. 


12041 (VTT-SYMP-144, pp. 195-200) Utilization of fly ash 
and flue gas desulphurization products of coal-fired power 
plants in the construction industry. Saarinen, O. (Helsinki En- 
ergy Board, Helsinki (Finland)). Technical Research Centre of 
Finland, Espoo (Finland). 1994. Project KTM-SIHTI-504Y. in S/HT/ 
2 - Energy and environmental technology. Yearbook 1993 of the 
research programme. 250p. Order Number DE95755135. Source: 
OSTI; NTIS. 

SIHTI Research Programme. 

The aim of the project is to develop from desulphurization prod- 
ucts and flue ash of coal-fired power plants applying either 
entrained-bed or fluidized-bed combustion such products that can 
be used in building industry without detrimental impacts. This uti- 
lization would replace totally or partly the present landfill disposal 
systems. To reach the aim, methods for studying the environmental- 
technological functioning of structurally well functioning products 
will be developed with regard to their use in certain objects. Envi- 
ronmentally and structurally acceptable products will be developed 
from desulphurization products and flue ash with the aid of addi- 
tives. The environmental impacts of the products will be studied 
with column or diffusion leaching tests for environmental impacts of 
building materials developed in the Netherlands. The long-term en- 
vironmental impacts of materials can be determined with these 
tests. Special environmental-technical requirements for the use of 
flue gas and desulphurization products can be prepared with these 
methods. Results can be used in building material industry, for ex- 
ample in road construction in which stone material can be replaced 
by products made of desuiphurization products and flue ash. 


12042 (VTT-SYMP-144, pp. 201-202) Research on improv- 
ing the quality of fly ash from coal combustion. Haemaelae, S. 
(Encoen Oy, Tampere (Finland)). Technical Research Centre of 
Finland, Espoo (Finland). 1994. Project KTM-SIHTI-506Y. In S/HT/ 
2 - Energy and environmental technology. Yearbook 1993 of the 
research programme. 250p. Order Number DE95755135. Source: 
OSTI; NTIS. 

SIHT! Research Programme. 

The goal of this study is to examine the impact of combustion 
techniques on the quality of fly ash and to prepare a statement for 
power plants on the profitability of afterburning of fly ash. The 
study also aims at analysing possibilities of increasing usability of 
fly ash as a result of its higher quality. As an alternative solution, 
the effect of combustion techniques on the disposal of fly ash, and 
especially, on the amount and the solubility of heavy metal ele- 
ments in fly ash are studied. 


12043 (VTT-SYMP-—144, pp. 203-204) Melting of fly and bot- 
tom ash of the power plant. Jaervinen, A. (imatran Voima Oy, 
Vantaa (Finland)). Technical Research Centre of Finland, Espoo 
(Finland). 1994. Project KTM-SIHTI-507Y. In S/HT/ 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The goal of the project is to develop equipment which can pro- 
duce inert light material from ash of the coal power plant for use in 
the building industry and in road building. 


12044 (VTT-SYMP-—144, pp. 205-211) Stabilization of landfill 
with desulphurization wastes. Jaervinen, P. (imatran Voima Oy, 
Vantaa (Finland)). Technical Research Centre of Finland, Espoo 
(Finland). 1994. Project KTM-SIHTI-508Y. In SIHT/ 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim of the project is to study whether the environmental 
stress caused by the degradation products of organic waste at 
sanitary landfill sites can be avoided by inhibiting the degradation 
of organic waste. The share of desulphurization waste needed to 
inhibit biological degradation processes is studied in laboratory ex- 
periments. The study will be continued with pilot experiments in an 
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experimental landfill site if the laboratory experiments proceed ac- 
cording to expectations. As a result of the project, environmental 
stress caused by sanitary landfills and be decreased and a new 
way can be found to utilize desulphurization waste as a substitute 
of a waste product for natural materials in landfill management and 
landscaping. 


12045 (VTT-SYMP-144, pp. 213-218) Sulfur recovery from 
IGCC process. Konttinen, J. (Enviropower Inc., Tampere (Fin- 
land)). Technical Research Centre of Finland, Espoo (Finland). 
1994. Project KTM-SIHTI-509Y. In SIHT/ 2 - Energy and environ- 
mental technology. Yearbook 1993 of the research programme. 
250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The project is related to the reduction of sulfur emissions from 
an Integrated Gasification Combined Cycle (IGCC) power plant 
process. Its objective is to study some of the potentially attractive 
processes suitable for operation at high temperature and pressure 
to produce elemental sulfur. The most feasible process will be se- 
lected for pilot-plant test runs with the help of pilot- and 
demonstration-scale feasibility studies. The results of the project 
will be used in the design of a commercial-scale elemental sulfur 
production unit as a module in an IGCC process, which is a new 
and environmentally benign process for power generation based on 
gasification of solid fuels. 


12046 (VTT-SYMP-144, pp. 261-264) Microbial removal of 
sulphur and nitrogen compounds from flue gases. Korpela, T. 
(Turku Univ. (Finland)). Technical Research Centre of Finland, Es- 
poo (Finland). 1994. In S/IHT/ 2 - Energy and environmental 
technology. Yearbook 1993 of the research programme. 250p. Or- 
der Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

This project aims at developing efficient microbiological methods 
for the removal of toxic suiphur and nitrogen compounds from flue 
gases. The first stage of the project is to search for the microbio- 
logical basis. Results will be used to develop new technology for 
purifying toxic gases or other wastes. The method could as well be 
incorporated in the existing technologies. In addition to the main 
project, two subprojects are under way, one aiming at developing 
optical sensors of polar gases, e.g., for process control, and the 
other aiming at developing a fast method for mutagenic monitoring. 


0109 Environmental Aspects 
Refer also to citation(s) 12740, 12743, 13805, 13807 


12047 (ANL/ES/CP-85384) Control of air toxics. Livengood, 
C.D. Argonne National Lab., IL (United States). [1995]. 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE95008398. Source: OSTI; 
NTIS; INIS; GPO Dep. 

For more than 10 years, Argonne National Laboratory has sup- 
ported the US DOE’s Flue Gas Cleanup Program objective by 
developing new or improved environmental controls for industries 
that use fossil fuels. Argonne’s pollutant emissions research has 
ranged from experiments in the basic chemistry of pollution-control 
systems, through laboratory-scale process development and test- 
ing, to pilot-scale field tests of several technologies. The work on 
air toxics is currently divided into two components: Investigating 
measures to improve the removal of mercury in existing pollution- 
control systems applied to coal combustion; and, Developing 
sensors and control techniques for emissions found in the textile 
industry. 


12048 (EDF—-94-NV-00011) The Carling 91-92 programme 
on the CFB unit main results of gaseous pollutant emissions. 
Joos, E.; Masniere, P. Electricite de France (EDF), 92 - Clamart 
(France). Apr 1993. 21p. (in French). Order Number DE95624945. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After a description of the metrology methods and equipment 
used, the main results of gaseous pollutant emissions measured 
during a test programme at the circulation fluidized bed boiler of 
Carling (France), are presented. Effects of the bag filter and of the 
Ca/S mol ratio on SO2 emissions are presented. The variations in 
NO and N2O emissions with variations of operating parameters, 
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such as the excess air and the temperature at the bottom of the 
combustion chamber, are studied. The special case of operation at 
part load is also briefly discussed. 11 figs., 7 tabs., 5 refs. 


12049 (ETDE-DE-41) Development of a research concept 
for environmentally acceptable recultivation of abandoned 
mining sites in the Lausitz region. Final report. Katzur, J.; 
Haubold-Rosar, M.; Schwabe, J.; Bednarz. Forschungsinstitut fuer 
Bergbaufolgelandschaften e.V., Finsterwalde (Germany). 19 Nov 
1992. 144p. (In German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT 0339604A. Order Number DE95762866. Source: OSTI; 
NTIS (US Sales Only). 

This is a report on the leading project that is to coordinate re- 
search on recultivation in the Lausitz area. Activities of experts in 
separate fields will be coordinated. The knowledge of different insti- 
tutions and private companies will be pooled in order to obtain 
fundamental information on the principal aspects of recultivation. 
Open problems will be defined. Established methods of landscape 
analysis and planning will be applied, and new methods will be 
developed. An environmental monitoring system and an environ- 
mental impact statement for mining activities are envisaged. 
Priorities will be defined in the list of necessary research projects 
supplied by authorities, private companies, and independent ex- 
perts. Recommendations will be given on how research in this field 
should be coordinated, and how cooperation between the parties 
concerned can be organized most efficiently. 
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12050 (CONF-950174—2) A study of coal formation. Jubert, 
K.; Stevens, G.; Masudi, H. Prairie View A and M Univ., TX (United 
States). Dept. of Mechanical Engineering. [1995]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
94PC94122. From 3. annual engineering and architecture 
symposium workshop; Prairie View, TX (United States); 30-31 Jan 
1995. Order Number DE95008469. Source: OSTI; NTIS; GPO Dep. 

Coal is a solid, brittle, more or less distinctly stratified, com- 
bustible, carbonaceous rock. It is being rediscovered as a reliable 
energy source, which, historically provided the resource base for 
the industrialization of the United States economy. A firm under- 
standing of growth in coal development is important to the national 
energy scene so that the implications of factors influencing coal 
growth upon the industry’s ability to realize national energy 
objectives may be determined. As a result, the future of coal devel- 
opment will be facilitated by compiling basic facts on coal reserves, 
production, and utilization. In view of this, a review and assess- 
ment of facts pertaining to the nature and origin of coal is 
presented. The various properties and uses of coal are then de- 
scribed, followed by a discussion of the process of coal formation. 


12051 (DOE/EV23974-T1) Demonstrated reserve base for 
coal in New Mexico. Final report. Hoffman, G.K. New Mexico Bu- 
reau of Mines and Mineral Resources, Socorro, NM (United 
States). [1995]. 119p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC01-93E123974. Order Number 
DE95007114. Source: OSTI; NTIS; GPO Dep. 

The new demonstrated reserve base estimate of coal for the 
San Juan Basin, New Mexico, is 11.28 billion short tons. This com- 
pares with 4.429 billion short tons in the Energy Information 
Administration’s demonstrated reserve base of coal as of January 
1, 1992 for all of New Mexico and 2.806 billion short tons for the 
San Juan Basin. The new estimate includes revised resource cal- 
culations in the San Juan Basin, in San Juan, McKinley, Sandoval, 
Rio Arriba, Bernalillo and Cibola counties, but does not include the 
Raton Basin and smailer fields in New Mexico. These estimated 
“remaining” coal resource quantities, however, include significant 
adjustments for depletion due to past mining, and adjustments for 
accessibility and recoverability. 
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12052 (DOE/EIA-TR-0588) Longwall mining. USDOE En- 
ergy Information Administration, Washington, DC (United States). 
Office of Coal, Nuclear, Electric and Alternate Fuels. 14 Mar 1995. 
60p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95008794. Source: OSTI; NTIS; GPO; GPO Dep. 

As part of EIA’s program to provide information on coal, this re- 
port, Longwall-Mining, describes longwall mining and compares it 
with other underground mining methods. Using data from EIA and 
private sector surveys, the report describes major changes in the 
geologic, technological, and operating characteristics of longwall 
mining over the past decade. Most important, the report shows 
how these changes led to dramatic improvements in longwall min- 
ing productivity. For readers interested in the history of longwall 
mining and greater detail on recent developments affecting long- 
wall mining, the report includes a bibliography. 


12053 (ETDE-DE-46) Automation in mining. Automatic 
early detection of damages by vibrations analysis. Final re- 
port. Dahihaus, N.; Knepper, W. Ruhrkohle Bergbau AG, Herne 
(Germany). Jan 1995. 138p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0328904D. Order Number 
DE95762706. Source: OSTI; NTIS (US Sales Only). 

Automation of underground systems in coal winning, transport, 
and airconditioning reaches its limits since monitoring and control 
including the development of damages is inexistend. The present 
practice of visual and manual inspection and of checks by use of 
standard operation parameters allows only in few cases preventive 
early detection and analysis of damages. Damages arising are of- 
ten identified too late, and therefore durable repair is only possible 
in many cases after comprehensive measuring. These unexpected 
damages frequently result not only in machine downtime but in 
some cases in substantial production standstill. This project was to 
serve introduction of vibration monitoring on machinery into under- 
ground mining operations as an element of automatic early 
detection of damages in view of preventive maintenance. For ob- 
taining a general view, industrial documents and damage statistics 
were evaluated. For intermittent measuring, an explosion proof 
portable multifunction measuring unit was developed an approved 
for underground use. In addition, an autonomous measuring unit 
was made up from available components for permanent monitoring 
of heavy-duty key machinery, and approved as electric equipment 
for underground use. The collection of reference data on machin- 
ery on the surface allowed the development of assessment criteria 
and preventive-maintenance methods. (orig.) 


12054 (ETDE-DE-58) Sensor-controlled-steering of drum 
shearer-loaders along the coal/stone interface. Finaireport. 
Forster, S.; Dahlhaus, N. Ruhrkohle Bergbau AG, Herne (Ger- 
many). Feb 1995. 149p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0326453A. Order Number 
DE95764248. Source: OSTI; NTIS (US Sales Only). 

The research and development project was aimed at the devel- 
opment of suited sensors and of a multi-sensor control identifying 
the coaVstone interface and steering the drums of a shearer-loader 
along said interface. Worldwide, attempts were made over the past 
20 years to bring a solution to the drum shearer loader control 
problem. It was found that the various sensor-based methods work 
out only in specific configurations of seams and adjacent strata 
and only in quite specific deposit conditions. Accordingly, it was 
taken for granted when starting the project that only a combination 
of various sensor methods, i.e. a multi-sensor system, would allow 
to reach the specified aim. in the first phase, systematic fundamen- 
tal investigations were carried out about for finding out the 
technical and operational limits of all known - and also of imagin- 
able novel - sensor methods for coal/stone interface indentification. 
Based on these investigations, an assessment and a selection of 
the most promising methods took place. Six different measuring 
methods were fiekd-tested on drum shearer-loaders for their suit- 
ability, and three were eventually selected. Within a multi-sensor 
system an interpretation of signals and quality factors is run. In that 
context, @.g. the judgement as to which signal supplies the most 
reliable information, and the question which strata formation is just 
being taken on as well as the mutual plausibility monitoring of the 
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various sensors play an important part. For these tasks, rule- 
oriented, knowledge-based information processing algorithms are 
used. The latter were set up within the framework of artificial intelli- 
gence development. (orig.) 


12055 (ETDE-DE-59) Automation in mining. Sensor sys- 
tem for measuring the free ge cross section. Final 
report. Dahlhaus, N. Ruhrkohle Bergbau AG, Herne (Germany). 
Feb 1995. 56p. (In German). Sponsored by Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Foerderkennze- 
ichen BMFT 0328905E. Order Number DE95764299. Source: 
OSTI; NTIS (US Sales Only). 

The steering of vehicles in coalmining is problem-laden due to 
the particular environmental conditions prevailing, such as poor 
lighting, ventilation, dust, and changing useful roadway cross 
sections. Therefore, a sensor system for monitoring the useful pas- 
sage cross section, consisting of ultrasonic sensors and 
reflector-less function in laser scanners, was developed and tested. 
In surface trials the function of the system could be demonstrated, 
even though limitations for running the system on suspended- 
monorail vehicles is to be allowed for due to the vehicles’ rocking 
motion when negotiating bends. The application range of the sen- 
sor system is wide and covers the fields of collision protection, 
detection of obstacles, securing of working areas, and surveys. 
Furthermore, the possibility of using the optical sensors for on-line 
surveys of underground cavities was demonstrated. In this particu- 
lar field, however, further development work for increasing the data 
rate, for improving the measuring exactitude, for data logging in 
case of long range measurements, and for display of the measured 
values is necessary. (orig.) 


12056 (VTT-SYMP-144, pp. 221-234) A watershed model 
supporting planning and environmental impact assessment of 
peat mining. Alasaarela, E. (Water and Environment District of 
Oulu, Oulu (Finiland)). Technical Research Centre of Finland, Es- 
poo (Finland). 1994. Project KTM-SIHTI-601T. In S/HT/ 2 - Energy 
and environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

A watershed model was developed which supports environmen- 
tal impact assessment, planning and decision-making as well as 
supervision and monitoring of peat mining. The model applies to 
the simulation of land use in a relatively extensive area. In the sys- 
tem, submodels are inter-connected under an advanced user 
interface. The submodels simulate runoff, leaching, open channel 
flow and water quality. The calculation models use daily values of 
precipitation, air temperature and total radiation as input data. The 
calculation of snow accumulation and melting as well as freezing of 
ground are included in the model. The watershed sub-basins were 
divided into land use classes and the runoff and leaching from 
lands with different types of use forms were simulated by means of 
‘type profiles’. The system was applied to the lijoki watercourse. 


12057 (VTT-SYMP-144, pp. 235-246) The use of an over- 
land flow wetland treatment system and filtration for the 
purification of runoff water from peat mining areas. Heikkinen, 
K. (Water and Environment District of Oulu, Oulu (Finland)); Ihme, 
R.; Lehtinen, A. Technical Research Centre of Finland, Espoo (Fin- 
land). 1994. Project KTM-SIHTI-602T. in S/IHT/ 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim of the investigation was to provide users of the overland 
flow wetland treatment system with as precise planning, construc- 
tion and operating instructions as possible and to determine the 
service life of an overland flow area (OFA). Further data were gath- 
ered on the reductions achieved by means of OFAs by monitoring 
in the field, and examining the most important hydrological factors 
and processes contributing to the purification of peat mining water 
in such an area. A model for predicting the functional capacity of 
an OFA is currently being developed. The purpose of the filtration 
experiments was to examine the applicability of this method and of 
different filter materials for the purification of peat mining water. 
The filter were tested under field conditions. The research was de- 
signed to provide information on the applicability of these methods 
for the purification of peat mining water. The main instances to 
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benefit from the results will be peat producers and water and envi- 
ronment conservation authorities. 


12058 (VTT-SYMP-144, pp. 247-249) AQUA PEAT-95, new 
methods for purifying the run-offs in the peat production ar- 
eas. Muhonen, E. (Vapo Ltd, Jyvaeskylae (Finland)); Selin, P. 
Technical Research Centre of Finland, Espoo (Finland). 1994. 
Project KTM-SIHTI-604Y. In S/HTI 2 - Energy and environmental 
technology. Yearbook 1993 of the research programme. 250p. Or- 
der Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim of the Aqua Peat-95 project is to develop new methods 
for purifying the run-offs coming from the peat production areas. 
With the new technique it is possible to continue the peat produc- 
tion in areas located near pure lakes or rivers. The evaporation 
and filtering capacity of forest and subsoil can work as a purifying 
method. During the summer the trees and the vegetation can 
evaporate a lot of water and at the same time diminish the load to 
the watercourse. Chemically treated run-offs can reduce the load of 
peat production areas. The chemicals are the same as used when 
purifying drinking water. The aquatic vegetation (macrophytes) in 
the ponds together with the normal sedimentation ponds can mini- 
mize the load of nutrients and organic matter. Long-term changes 
in the ecosystems, methods for preventing the unfavourable flow in 
the sedimentation ponds and nutrient analyses of peat were also 
studied , 
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12059 (DOE/PC/90180-T12) Numerical study of the flow of 
granular materials down an inclined plane. Quarterly report, 
July 1-September 30, 1994. Pittsburgh Univ., PA (United States). 
Dept. of Mechanical Engineering. [1994]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
91PC90180. Order Number DE95006936. Source: OSTI; NTIS; 
GPO Dep. 

In the previous report the governing equations were derived for 
the flow of granular materials down an inclined plane using the ki- 
netic theory based model proposed by Boyle and Massoudi (1990). 
For a fully developed flow of these materials down an inclined 
plane, the equations reduce to a system of coupled non-linear ordi- 
nary differential equations. in this report, the resulting boundary 
value problem is solved numerically and a parametric study is car- 
ried out to delineate how the various non-dimensional parameters 
affect the structure of the solution. 


12060 (DOE/PC/92578-T4) Coal log pipeline research at 
the University of Missourl. Second quarterly report, April 1, 
1994—June 30, 1994. Liu, H. Missouri Univ., Columbia, MO (United 
States). Capsule Pipeline Research Center. [1994]. 47p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);Missouri 
State Government, Jefferson City, MO (United States). DOE Con- 
tract FC22-93PC92578. Order Number DE95005762. Source: 
OSTI; NTIS; GPO Dep. 

Coal log pipeline research continued. Progress is discussed in 
the following areas: fabrication, compaction, pipe abrasion, and 
machine design for the manufacture of the logs. 
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Refer also to citation(s) 11974, 11979, 12006, 12019, 12026, 
12035, 12036, 12042, 12612, 12725, 12727, 12740, 12741, 12743, 
12746, 12747, 13128, 13405, 13805, 14640 


12061 (ANL/ES/CP-82070) State-of-the-art review of com- 
putational fluid dynamics modeling for fluid-solids systems. 
Lyczkowski, R.W. (Argonne National Lab., IL (United States)); 
Bouillard, J.X.; Ding, J.; Chang, S.L.; Burge, S.W. Argonne Na- 
tional Lab., IL (United States). 12 May 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States);Electric Power Research 
Inst., Palo Alto, CA (United States);lilinois Center for Research on 
Sulfur in Coal, Champaign, IL (United States);Tennessee Valley 
Authority, Knoxville, TN (United States);Centro DOE Contract 
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W-31109-ENG-38. (CONF-941142-32: American Society of Me- 
chanical Engineers’ winter annual meeting, Chicago, IL (United 
States), 9-11 Nov 1994). Order Number DE95005866. Source: 
OSTI; NTIS; GPO Dep. 

As the result of 15 years of research (50 staff years of effort) Ar- 
gonne National Laboratory (ANL), through its involvement in 
fluidized-bed combustion, magnetohydrodynamics, and a variety of 
environmental programs, has produced extensive computational 
fluid dynamics (CFD) software and models to predict the multi- 
phase hydrodynamic and reactive behavior of fluid-solids motions 
and interactions in complex fluidized-bed reactors (FBRS) and 
slurry systems. This has resulted in the FLUFIX, IRF, and SLUFIX 
computer programs. These programs are based on fluid-solids hy- 
drodynamic models and can predict information important to the 
designer of atmospheric or pressurized bubbling and circulating 
FBR, fluid catalytic cracking (FCC) and slurry units to guarantee 
optimum efficiency with minimum release of pollutants into the en- 
vironment. This latter issue will become of paramount importance 
with the enactment of the Clean Air Act Amendment (CAAA) of 
1995. Solids motion is also the key to understanding erosion 
processes. Erosion rates in FBRs and pneumatic and slurry com- 
ponents are computed by ANL’s EROSION code to predict the 
potential metal wastage of FBR walls, intervals, feed distributors, 
and cyclones. Only the FLUFIX and IRF codes will be reviewed in 
the paper together with highlights of the validations because of 
length limitations. It is envisioned that one day, these codes with 
user-friendly pre and post-processor software and tailored for mas- 
sively parallel multiprocessor shared memory computational 
platforms will be used by industry and researchers to assist in re- 
ducing and/or eliminating the environmental and economic barriers 
which limit full consideration of coal, shale and biomass as energy 
sources, to retain energy security, and to remediate waste and 
ecological problems. 


12062 (ANL/ES/CP-85385) FURN3D: Computer code for 
radiative heat transfer in pulverized coal furnaces. Argonne Na- 
tional Lab., IL (United States). [1994]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-941210-6: Power generation conference, Orlando, FL 
(United States), 7-9 Dec 1994). Order Number DE95008399. 
Source: OSTI; NTIS; GPO Dep. 

Argonne National Laboratory has developed a computer code, 
FURNSD, for assessing the impact of burning different coals on 
heat absorption patterns in pulverized coal furnaces. The code is 
unique in its ability to conduct detailed spectral calculations of 
radiation transport in furnaces, fully accounting for the size distribu- 
tions of char, soot and ash particles, ash content, and ash 
composition. The code predicts heat radiation in three directions, 
taking into account factors that will cause radiation absorption, 
emission, and scattering. Heat release from the furnace is also cal- 
culated, as is the temperature profile within the furnace and the 
particle distribution of fly ash. The code is written in Fortran 77, 
has modular form, and is machine-independent. 


12063 


(DOE/MC/31261-95/C0448) Four Rivers second gen- 
eration Pressurized Circulating Fiuidized Bed Combustion 
Project. Holley, E.P. (Air Products and Chemicals, Inc. (United 
States)); Lewnard, J.J.; von Wedel, G.; Richardson, K.W.; More- 
head, H.T. Four Rivers Energy Partners LP, Calvert City, KY 
(United States); Air Products and Chemicals, Inc., Allentown, PA 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract FC21-94MC31261. (CONF- 
950522-3: 13. international conference on _ fluidized-bed 
combustion, Orlando, FL (United States), 7-10 May 1995). Order 
Number DE95008946. Source: OSTI; NTIS; GPO Dep. 

Air Products has been selected in the DOE Clean Coal Technol- 
ogy Round V program to build, own, and operate the first 
commercial power plant using second generation Pressurized Cir- 
culating Fluidized Bed (PCFB) combustion technology. The four 
Rivers Energy Project (Four Rivers) will produce up to 400,000 Ib/ 
hr steam, or an equivalent gross capacity of 95 MWe. The unit will 
be used to repower an Air Products chemicals manufacturing facil- 
ity in Calvert City, Kentucky. 


12064 (DOE/METC/C-95/7181) Economics of co-firing 
waste materials In an advanced pressurized fluidized-bed 





combustor. Bonk, D.L. (Dept. of Energy, Morgantown, WV (United 
States). Morgantown Energy Technology Center); McDaniel, H.M.; 
DeLallo, M.R. Jr.; Zaharchuk, R. USDOE Morgantown Energy 
Technology Center, WV (United States). [1995]. 14p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-950522-2: 13. 
international conference on fluidized-bed combustion, Orlando, FL 
(United States), 7-10 May 1995). Order Number DE95008943. 
Source: OSTI; NTIS; GPO Dep. 

The co-firing of waste materials with coal in utility scale power 
plants has emerged as an effective approach to produce energy 
and manage municipal waste. Leading this approach is the atmo- 
spheric fluidized bed combustor (AFBC). It has demonstrated its 
commercial acceptance in the utility market as a reliable source of 
power by burning a variety of waste and alternative fuels. The flu- 
idized bed, with its stability of combustion, reduces the amount of 
thermochemical transients and provides for easier process control. 
The application of pressurized fluidized-bed combustor (PFBC) 
technology, although relatively new, can provide significant 
enhancements to the efficient production of electricity while main- 
taining the waste management benefits of AFBC. A study was 
undertaken to investigate the technical and economic feasibility of 
co-firing a PFBC with coal and municipal and industrial wastes. Fo- 
cus was placed on the production of electricity and the efficient 
disposal of wastes for application in central power station and dis- 
tributed locations. Issues concerning waste material preparation 
and feed, PFBC operation, plant emissions, and regulations are 
addressed. The results and conclusions developed are generally 
applicable to current and advanced PFBC design concepts. 


12065 (DOE/METC/C—95/7182) Performance of a second- 
generation PFB pilot plant combustor. Bonk, D.L. (Dept. of 
Energy, Morgantown, WV (United States). Morgantown Energy 
Technology Center); Conn, R.; Van Hook, J.; Robertson, A. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
[1995]. 15p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-950522-1: 13. international conference on 
fluidized-bed combustion, Orlando, FL (United States), 7-10 May 
1995). Order Number DE95008944. Source: OSTI; NTIS; GPO 
Dep. 

Second-generation on pressurized fluidized bed combustion 
(PFBC) plants promise higher efficiency with lower costs of elec- 
tricity and lower stack emissions. With a conventional reheat cycle 
and a 3-percent sulfur Pittsburgh No. 8 coal, a 45-percent effi- 
ciency (HHV of coal basis) and a cost of electricity ~20 percent 
lower than that of a pulverized-coal-fired plant with stack gas 
scrubbing are being projected. This advanced plant concept incor- 
porates three major steps: carbonization, circulating fluidized bed 
combustion and topping combustion. Foster Wheeler Development 
Corporation has constructed and operated a second-generation 
PFB pilot plant at the Foster Wheeler research facility (the John 
Blizard Research Center) in Livingston, New Jersey. Results of the 
pilot plant combustor portion of the test program supporting the de- 
velopment of this new type of plant are presented. The fuels 
evaluated in this test program included several char-sorbent 
residues produced in a pressurized carbonizer pilot plant and their 
parent coals. The data confirmed the viability of the PFB combustor 
concept in terms of both combustion and emissions performance. 


12066 (DOE/PC/88697-TS) Coal-water slurry fuel combus- 
tlon testing In an oll-fired industrial boller. Semiannual 
technical progress report, August 15, 1993-February 15, 1994. 
Miller, B.G.; Morrison, J.L.; Poe, R.L.; Scaroni, A.W. Pennsyivania 
State Univ., University Park, PA (United States). Energy and Fuels 
Research Center. 30 Nov 1994. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC22-89PC88697. 
Order Number DE95007987. Source: OSTI; NTIS; GPO Dep. 

The Pennsylvania State University is conducting a coal-water 
slurry fuel (CWSF) program with the objective of determining the 
viability of firing CWSF in an industrial boiler designed for heavy 
fuel oil. The project will also provide information to help in the de- 
sign of new systems specifically configured to fire these clean 
coal-based fuels. The project consists of four phases: (1) design, 
permitting, and test planning, (2) construction and start up, (3) 
demonstration and evaluation (1,000-hour demonstration), and (4) 
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expanded demonstration and evaluation (installing a CWSF prepa- 
ration circuit, conducting an additional 1,000 hours of testing, and 
installing an advanced flue gas treatment system). The boiler 
testing and evaluation will determine if the CWSF combustion char- 
acteristics, heat release rate, fouling and slagging behavior, 
corrosion and erosion tendencies, and fuel transport, storage, and 
handling characteristics can be accommodated in a boiler system 
designed to fire heavy fuel oil. In addition, the proof-of-concept 
demonstration will generate data to determine how the properties 
of a CWSF and its parent coal affect boiler performance. The eco- 
nomic factors associated with retrofitting boilers will also be 
evaluated. The first demonstrations been completed and the com- 
bustion performance of the burner that was provided with the boiler 
has been determined to be unacceptable. Consequently, the first 
demonstration has been concluded at 500 hours. The second 
demonstration will be conducted after a proven CWSF-designed 
burner is installed on the boiler. During this reporting period, the 
construction of the fuel preparation facility that will contain the 
CWSF circuit (as well as a dry, micronized coal circuit) was com- 
pleted. Proposals from potential suppliers of the flue gas treatment 
systems were reviewed by Penn State and DOE. 


12067 (DOE/PC/92158-T10) Engineering development of 
advanced coal-fired low emission boller systems. Quarterly 
technical progress report, July-September, 1994. Riley Stoker 
Corp., Worcester, MA (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
92PC92158. Order Number DE95006934. Source: OSTI; NTIS; 
GPO Dep. 

The installation of the copper oxide bed simulator in the Pilot 
Scale Combustion Facility (PSCF) was completed. Three tests were 
completed firing coal. A low sulfur coal remaining in the storage bin 
from a previous test program was fired during these tests. The pul 
verized high sulfur coal remaining from previous Phase | tests was 
successfully transferred from the storage bags to the PSCF stor- 
age bin. This coal, however, started feeding only toward the end of 
the last test. The first test was run with the test section empty to 
determine pressure drop and particulate removal for the test sec- 
tion alone. The report describes results of these three tests. 


12068 (DOE/PC/92530-T10) Bed material agglomeration 
during fluidized bed combustion. Technical progress report, 
August 1, 1994~December 31, 1994. Brown, R.C.; Dawson, M.R.; 
Smeenk, J.L. lowa State Coll., Ames, IA (United States). Dept. of 
Physics. Jan 1995. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92530. Order Number 
DE95007915. Source: OSTI; NTIS; GPO Dep. 

During this quarter, further tests were conducted to determine 
the effect of localized reducing conditions on bed material agglom- 
eration and deposit formation. Combustion tests were also 
performed to determine the relationship between defluidization and 
bed agglomeration. Additionally, tests were conducted to determine 
the effect of bed material (sand or limestone) on agglomeration. 
The results from tests conducted this quarter indicate that partial 
defluidization of the bed does not lead to bed agglomeration. After 
termination of these tests and examination of the bed material the 
authors found that agglomerates did not form in the defluidized 
portion of the bed. Based on examination of the bed, defluidization 
began as larger (+8 mesh) mineral-rich particles from the coal seg- 
regated in the lower portion of the bed, settling on the distributor 
plate. In the tests at 120% theoretical air, even though defluidiza- 
tion was indicated, no agglomerates were formed. In the tests at 
50% theoretical air, agglomerates were formed in the fluidized por- 
tion of the bed, due to reducing conditions. Defluidization did not 
lead to temperature excursions. Also during this quarter, a method 
was developed to monitor and predict the formation of agglomer- 
ates in a fluidized bed. This method is based on measurements of 
bed pressure fluctuations, using a modified moving average analy- 
ses of the pressure data, and provides an effective method to 
predict agglomerate formation. 


12069 (DOE/PC/93221-T5) Combustion of pulverized coal 


in vortex structures. Quarterly progress report No. 5, October 
1, 1994—December 31, 1994. Gollahalli, S.R. Oklahoma Univ., Nor- 
man, OK (United States). Jan 1995. 13p. Sponsored by USDOE, 


ERA Vol. 20, No. 6 17 





01 COAL, LIGNITE, AND PEAT 
0140 Combustion 


Washington, DC (United States). DOE Contract FG22-93PC93221. 
Order Number DE95007916. Source: OSTI; NTIS; GPO Dep. 

This fifth quarterly report describes the activities and accomplish- 
ments of the research team at the University of Oklahoma, 
Norman, Oklahoma, related to the project entitled “Combustion of 
Pulverized Coal in Vortex Structures” during the period of October 
1, 1994 to December 31, 1994. The work performed in this quarter 
consisted of the following four tasks: (i) design and fabrication of a 
low-concentration particulate feeding system, (ii) schlieren photog- 
raphy, (iii) streamwise velocity measurement in the isothermal 
homogeneous shear layer, (iv) streamwise velocity measurement in 
the homogeneous shear layer where one stream was heated, and 
(v) streamwise velocity measurement in the isothermal heteroge- 
neous shear layer with nonreacting particles. The growth rate of 
the shear layer, has been computed and the effects of heating and 
particulates on it has been determined. In the next quarter, the au- 
thors plan to continue this work with heated shear layers in which 
particles undergo pyrolysis. Flow visualization and mean velocity 
fied measurement instrumentation will continue as the major ex- 
perimental techniques. 


12070 (DOE/PC/93226-T5) Investigation of mineral trans- 
formations and ash deposition during staged combustion. 
Quarterly technical progress report, October 1—-December 31, 
1994. Harb, J.N. Brigham Young Univ., Provo, UT (United States). 
2 Feb 1995. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93226. Order Number 
DE95007905. Source: OSTI; NTIS; GPO Dep. 

Progress during the fifth quarter of a three-year study was made 
on four tasks: (1) coal selection and characterization, (2) combus- 
tor modifications and sample probe construction, (3) parametric 
testing of the target coals, and (4) analysis of samples from the 
combustion tests. A new microanalysis system has been acquired 
and should be on-line next quarter. This system should increase 
throughput by a factor of two on the SEM, as well as provide in- 
creased reliability. The deposition probe was redesigned this 
quarter to permit nondestructive testing at a specified temperature. 
Problems with feeding the Pittsburgh No. 8 coal were diagnosed 
and resolved. Six particulate samples were collected while firing 
Black Thunder coal under both conventional and staged conditions. 
Four of these samples were analyzed to determine the quantity of 
key elements. Finally, specific tasks for the next quarter have been 
identified and reported. 


12071 (DOE/PC/94119-T3) Development of a phenomeno- 
logical model for coal slurry atomization. Quarterly technical 
progress report. Dooher, J. Adelphi Univ., Garden City, NY 
(United States). Dept. of Physics. Jan 1995. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
94PC94119. Order Number DE95007904. Source: OSTI; NTIS; 
GPO Dep. 

In order to model spray atomization of coal slurry fuels it is im- 
portant to extract those elements of liquid fuel atomization which 
are most important. These are listed as follows: particle size distri- 
bution of spray droplets; mechanical parameters (atomization air or 
steam, orifice size, nozzle velocity of air, exit velocity of liquid, and 
nozzle pressure); and physical characteristics of liquid fuel (viscos- 
ity, density, and gas-liquid interfacial tension). The next step is to 
examine the theoretical basis for jet breakup and atomization. The 
first step is to analyze the basic hydrodynamics of liquid jets. The 
paper discusses the general theory of the break up of liquid 
masses, drop break up, effect of fuel-air ratio on atomization, and 
an alternate model which takes into account the effect of viscosity. 


12072 (DOE/PC/94122-T1) Combustion characterization of 
coal fines recovered from the handling plant. Quarterly techni- 
cal progress report, October 1, 1994—December 31, 1994. 
Masudi, Houshang. Prairie View A and M Univ., TX (United 
States). Jan 1995. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-94PC94122. Order Number 
DE95007908. Source: OSTI; NTIS; GPO Dep. 

The main goal of the proposed research project is to evaluate 
the combustion characteristics of the slurry fuels prepared from the 
recovered coal fines and plant coal fines. A specific study will in- 
clude the combustion behavior, flame stability, ash behavior, 
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emissions of SOx, NOx and particulate. The experiment is per- 
formed in a well insulated laboratory scale furnace in which the 
residence time and temperature history of the burning particles are 
similar to that of utility boiler furnace at 300,000 Btwhr input and 
twenty percent excess air. The slurry fuel will be prepared at sixty 
percent solid to match the generic slurry properties, i.e., viscosity 
less than 500 cp, eighty to ninty percent of solid particles passing 
through two hundred mesh. The coal blend is prepared using a mix 
of fifteen percent effluent recovered coal and eighty-five percent 
plant fines. Combustion characteristics of the slurry fuels is deter- 
mined at three different firing rates 300K, 200K, 175K Btu/hr. 
Finally comparison of the results obtained by firing the slurry fuel 
prepared using eighty-five percent plant fines and fifteen percent 
effluent recovered coal with the plant coal form of blended fuel is 
done to determine which of the two methods of utilizing waste coal 
fines will be most economical. 


12073 (DOE/PC/94208-T2) Hydrodynamics models _ for 
slurry bubble column reactors. Second technical progress re- 
port, October 1994—December 1994. Gidaspow, D. Illinois Inst. of 
Tech., Chicago, IL (United States). Dept. of Chemical Engineering. 
Jan 1995. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94208. Order Number 
DE95007921. Source: OSTI; NTIS; GPO Dep. 

The objective of this investigation is to convert a “learning gas- 
solid-liquid” fluidization model into a predictive design model. The 
IIT hydrodynamic model computes the phase velocities and the 
volume fractions of gas, liquid and particulate phases. Model verifi- 
cation involves a comparison of these computed velocities and 
volume fractions to experimental values. A combination of X-ray 
and -+-ray densitometers was used to measure the solids and the 
liquid volume fractions in a two dimensional bed in the bubble 
coalesced regime. There is a reasonable agreement between pre- 
liminary theoretical computations for an asymmetric distributor and 
the experiments. A high resolution micro-imaging/measuring system 
apparatus was used to measure instantaneous and time averaged 
particle velocities. The fluctuations of particle velocities around their 
average were found to be approximately Maxwellian. The mea- 
sured time averaged velocities compare reasonably well with the 
predicted velocities for an asymmetric distributor used in this study. 


12074 (DOE/PC/94208-T3) Experimental and compute- 
tional studies of hydrodynamics in three-phase and two-phase 
fluidized beds. Bahary, M. Illinois Inst. of Tech., Chicago, IL 
(United States). Dec 1994. 236p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-94PC94208. Order 
Number DE95007922. Source: OSTI; NTIS; GPO Dep. 

The objective of the present study was to investigate the hydro- 
dynamics of three-phase fluidized beds, their rheology, and 
experimentally verify a predictive three fluid hydrodynamic model 
developed at the Illinois Institute of Technology, Chicago. The re- 
cent reviews show that there exist no such models in the literature. 
The IIT hydrodynamic model computes the phase velocities and 
the volume fractions of gas, liquid, and particulate phases. Model 
verification involves a comparison of these computed velocities and 
volume fractions to experimental values. In this thesis, a three fluid 
model is presented. The input into the model can be particulate 
viscosities either measured with a Brookfield viscometer or derived 
using the mathematical techniques of kinetic theory of granular 
flows pioneered by Savage and others. The computer simulation of 
a three-phase fluidized bed in an asymmetric mode qualitatively 
predicts the gas, liquid and solid hold-ups (volume fractions) and 
flow patterns in the industrially important churn-turbulent (bubbly 
coalesced) regimes. The computations in a fluidized bed with a 
symmetric distributor incorrectly showed no bubble coalescence. A 
combination of X-ray and +-ray densitometers was used to mea- 
sure the solids and the liquid volume fractions in a two dimensional 
bed in the bubble coalesced regime. There is a good agreement 
between the theory for an asymmetric distributor and the experi- 
ments. 


12075 (DOE/PC/94223-T1) Advanced combustor design 
concepts to control NOx and air toxics. Quarterly report, 
October-December, 1994. Pershing, D.W.; Lighty, J.S.; Spinti, J. 
Utah Univ., Salt Lake City, UT (United States). Coll. of Engineer- 
ing. 25 Jan 1995. 8p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract FG22-94PC94223. Order Number 
DE95007923. Source: OSTI; NTIS; GPO Dep. 

The University of Utah, Massachusetts Institute of Technology 
(MIT), Reaction Engineering International (REI) and ABB/ 
Combustion Engineering have joined together in this research pro- 
posal to develop fundamental understanding regarding the impact 
of fuel and combustion changes on ignition stability and flame 
characteristics because these critically affect NOx emissions, car- 
bon burnout, and emissions of air toxics. Existing laboratory and 
bench scale facilities are being used to generate critical missing 
data which will be used to improve the NOx and carbon burnout 
submodels in comprehensive combustion simulation tools currently 
being used by industrial boiler manufacturers. To ensure effective 
and timely transfer of this technology, a major manufacturer (ABB) 
and a combustion model supplier (REI) have been included as part 
of the team from the early conception of the proposal. The 
program was awarded and initiated during the past quarter. Prelim- 
inary discussions were held regarding the coals which will be used 
throughout the program. Current plans are to include several coals 
where large scale field data are available. Work also began to 
modify the University of Utah pulverized fuel furnace for premixed 
combustion studies which are designed to help define the role of 
char nitrogen oxidation in the overall formation mechanism. The re- 
port discusses the premixed burner, FTIR analysis of nitrogenous 
species, and temperature measurement. 


12076 (DOE/PC/94224-T2) Coatings of non-oxide ceramics 
for improved corrosion resistance in high temperature coal 
combustion. Quarterly progress report No. 2, September 1— 
December 31, 1994. Yang, S.; Brown, J.J. Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (United States). Dept. of Ma- 
terials Science and Engineering. 31 Dec 1994. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
94PC94224. Order Number DE95006932. Source: OSTI; NTIS; 
GPO Dep. 

High temperature alkali corrosion has caused premature failure 
of SiC and SizN4 components used in advanced high temperature 
coal combustion systems. The objective of this research is to 
develop and characterize CMZP ((Cao.¢,Mgo.4)Zr4(Po4)¢) and Mg- 
doped Al,TiIOs coatings on dense SiC and SigNg heat exchanger 
materials and to strive to expand the existing knowledge of the 
mechanism of coal combustion corrosion of SiC and SigN, in the 
temperature range 1,000 to 1,400 C. 


12077 (VTT-SYMP-—144, pp. 163-170) The solubility of ash 
components in water - a non-ideal equilibrium model. Back- 
man, R. (Aabo Akademi, Turku (Finland). Combustion Chemistry 
Research Group). Technical Research Centre of Finland, Espoo 
(Finland). 1994. Project KTM-SIHTI-501T. In S/HT/ 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The purpose of this project is to develop a chemical equilibrium 
model that will describe the solubility of ash components in water. 
The model will take into account the non-ideality of strong elec- 
trolytes in a concentrated solution. We will put emphasis on 
questions that are related to the disposal of combustion residues 
where flue gas desulphurisation is used. A method to calculate the 
solubilities of heavy metals will also be developed. This thermody- 
namic model may also be used in the study of the solubility of fly 
ash from recovery boilers. 
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12078 (CONF-950174—3) Coal reserves in the United States 
and around the world. Jubert, K.; Masudi, H. Prairie View A and 
M Univ., TX (United States). Dept. of Mechanical Engineering. 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94122. From 3. annual engi- 
neering and architecture symposium workshop; Prairie View, TX 
(United States); 30-31 Jan 1995. Order Number DE95008470. 
Source: OSTI; NTIS; INIS; GPO Dep. 

There is an urgent need to examine the role that coai might play 
in meeting world energy needs during the next 20 years. Oil from 
the Organization of Petroleum Exporting Countries (OPEC) can no 
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longer be relied upon to provide expanding supplies of energy, 
even with rapidly rising prices. Neither can nuclear energy be 
planned on for rapid expansion worldwide until present uncertain- 
ties about it are resolved. Yet, the world’s energy needs will 
continue to grow, even with vigorous energy conservation pro- 
grams and with optimistic rates of expansion in the use of solar 
energy. Coal already supplies 25% of the world’s energy, its re- 
serves are vast, and it is relatively inexpensive. This study, with 
the aid of reports from the World Coal Study (WOCOL) examines 
the needs for coal on a global scale, its availability past and 
present, and its future prospects. 


12079 (DOE/EIA—-0064(93)) Coal data: A reference. USDOE 
Energy Information Administration, Washington, DC (United States). 
Office of Coal, Nuclear, Electric and Alternate Fuels. Feb 1995. 
128p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95007649. Source: OSTI; NTIS; GPO; GPO Dep. 
This report, Coal Data: A Reference, summarizes basic informa- 
tion on the mining and use of coal, an important source of energy 
in the US. This report is written for a general audience. The goal is 
to cover basic material and strike a reasonable compromise be- 
tween overly generalized statements and detailed analyses. The 
section “Supplemental Figures and Tables” contains statistics, 
graphs, maps, and other illustrations that show trends, patterns, 
geographic locations, and similar coal-related information. The sec- 
tion “Coal Terminology and Related Information” provides additional 
information about terms mentioned in the text and introduces some 
new terms. The last edition of Coal Data: A Reference was pub- 
lished in 1991. The present edition contains updated data as well 
as expanded reviews and additional information. Added to the text 
are discussions of coal quality, coal prices, unions, and strikes. The 
appendix has been expanded to provide statistics on a variety of 
additional topics, such as: trends in coal production and royalties 
from Federal and Indian coal leases, hours worked and earnings 
for coal mine employment, railroad coal shipments and revenues, 
waterborne coal traffic, coal export loading terminals, utility coal 
combustion byproducts, and trace elements in coal. The informa- 
tion in this report has been gleaned mainly from the sources in the 
bibliography. The reader interested in going beyond the scope of 
this report should consult these sources. The statistics are largely 
from reports published by the Energy Information Administration. 


12080 (DOE/EIA—0121(94/3Q)) Quarterly Coal Report, July— 
September 1994. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. Feb 1995. 147p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95007695. 
Source: OSTI; NTIS; GPO; GPO Dep. 

The Quarterly Coal Report (QCR) provides comprehensive infor- 
mation about US coal production, distribution, exports, imports, 
receipts, prices, consumption, and stocks to a wide audience, in- 
cluding Congress, Federal and State agencies, the coal industry, 
and the general public. Coke production, consumption, distribution, 
imports, and exports data are also provided. This report presents 
detailed quarterly data for July through September 1994 and ag- 
gregated quarterly historical data for 1986 through the second 
quarter of 1994. Appendix A displays, from 1986 on, detailed quar- 
terly historical coal imports data, as specified in Section 202 of the 
Energy Policy and Conservation Amendments Act of 1985 (Public 
Law 99-58). Appendix B gives selected quarterly tables converted 
to metric tons. To provide a complete picture of coal supply and 
demand in the United States, historical information has been inte- 
grated in this report. Additional historical data can also be found in 
the following EIA publications : Annual Energy Review 1993 (DOE/ 
EIA-0384(93)), Monthly Energy Review (DOE/EIA-0035), and Coal 
Data: A Reference (DOE/EIA-0064(90)). The historical data in this 
report are collected by the EIA in three quarterly coal surveys (coal 
consumption at manufacturing plants, coal distribution, and coal 
consumption at coke plants), one annual coal production survey, 
and two monthly surveys of electric utilities. All data shown for 
1993 and previous years are final. Data for 1994 are preliminary. 


12081 (DOE/FE/63313-T1) South Korean energy outlook: 
Coal and electricity focus. Young, E.M. (ed.); Johnson, C.J.; Li, 
B. East-West Center, Honolulu, HI (United States). Mar 1995. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FC03-94FE63313. Order Number DE95008335. Source: 
OSTI; NTIS; GPO Dep. 

This paper concisely outlines the capacity for Korea to generate 
electricity by using coal. Resources (native and imported) as well 
as facilities are reviewed. 


12082 (ETDE-DE-57) World trade with biack coal. Price 
trends for imported boller coal in West Germany through 2010. 
Ewers, J.; Joppich, H.; Oberthuer, C.; Schiffer, H.W. Rheinbraun 
AG, Koein (Germany). Aug 1994. 26p. (In German). Order Number 
DE95764714. Source: OSTI; NTIS (US Sales Only). 

In 1993, 360 million tons of black coal were shipped overseas. 
200 million tons of this were steam coal for power plants. Their 
price, appr. 70 DM't hard coal unit (SKE), is on its lowest level of 
20 years. An investigation by Rheinbraun AG published in August 
1994 discussed the development of the price level has now 
reached its minimum and there will be a continuous price rise over 
the next 15 years. This, however, is not expected to weaken the 
competitive strength of imported steam coal as compared with 
petroleum and gas. The four authors of the investigation first ana- 
lyse the starting situation in the most important coal-exporting 
countries. This is followed by theses on transport, demand and 
price development world-wide. (HS) 
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12083 (BNL-60656) Computed microtomography of reser- 
volr core samples. Coles, M.E. (Mobile Exploration and Producing 
Technical Center, Dallas, TX (United States)); Muegge, E.L.; 
Spanne, P.; Jones, K.W. Brookhaven National Lab., Upton, NY 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9409305—1: 1994 international symposium of the Society of Core 
Analysts, Stavanger (Norway), 12-14 Sep 1994). Order Number 
DE95008384. Source: OSTI; NTIS; GPO Dep. 

X-ray computed tomography (CT) is often utilized to evaluate 
and characterize structural characteristics within reservoir core 
material systems. Generally, medical CT scanners have been em- 
ployed because of their availability and ease of use. Of interest 
lately has been the acquisition of three-dimensional, high resolution 
descriptions of rock and pore structures for characterization of the 
porous media and for modeling of single and multiphase transport 
processes. The spatial resolution of current medical CT scanners is 
too coarse for pore level imaging of most core samples. Recently 
developed high resolution computed microtomography (CMT) using 
synchrotron X-ray sources is analogous to conventional medical 
CT scanning and provides the ability to obtain three-dimensional 
images of specimens with a spatial resolution on the order of mi- 
crometers. Application of this technique to the study of core 
samples provides two- and three-dimensional high resolution de- 
scription of pore structure and mineral distributions. Pore space 
and interconnectivity is accurately characterized and visualized. 
Computed microtomography data can serve as input into pore-level 
simulation techniques. A generalized explanation of the technique 
is provided, with comparison to conventional CT scanning tech- 
niques and results. Computed microtomographic results of several 
sandstone samples are presented and discussed. Bulk porosity 
values and mineralogical identification were obtained from the mi- 
crotomograms and compared with gas porosity and scanning 
electron microscope results on tandem samples. 


12084 (CONF-9410320—-) Proceedings of the 91st SEGJ (the 
Society of Exploration Geophysicists of Japan) Conference. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (in Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. Order Number DE95759035. Source: OSTI; 
NTIS; Available from The Society of Exploration Geophysicists of 
Japan, 2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The 91st SEGJ Conference was held at Akita University during 
October 3-5, 1994, and a total of 67 papers were reported. As for 
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logging/well logging, the paper reports cement bond logging using 
full-wave form data, and evaluation of borehole imaging tools 
based on field data. As to seismic reflection survey, reported are 
optimization of dynamite source depth for seismic survey, and seis- 
mic survey in the Kushibiki area, Saitama Pref. Concerning 
electromagnetic survey, studies are made on application of time 
domain EM survey to tunneling engineering, and fracture detection 
method utilizing high magnetic permeability fluid tracer. With re- 
spect to electrical prospecting, papers are presented on application 
of resistivity image profiling to the landslide problem, application of 
resistivity image profiling to the volcanic area, and fluid flow 
imaging in the earth's interior by electrical prospecting. About to- 
mography, the paper describes a field test on seismic tomography 
for imaging grouting sphere, and resistivity imaging using EM to- 
mography. In addition, a lot of reports are published on ground 
vibration, ground probing radars, simulations, etc. 


12085 § (CONF-9410320-, pp. 162-166) Application of time 
domain EM survey in petroleum exploration. Machida, Y. 
(Japan National Oil Corp., Tokyo (Japan)); Okuzumi, K.; Oya, T. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

This paper reports a time domain electromagnetic (TDEM) 
survey carried out in the southern skirt area of Mt. Chokai in Yam- 
agata Prefecture, Japan, by Japan National Oil Corporation as part 
of the basic survey on petroleum natural gas in Japan in fiscal 
1993. Three transmission sources (with current flowing electrodes 
placed in about 2-km intervals, one in parallel with geological struc- 
ture direction, and two others in nearly perpendicular to the first 
electrode) have been installed in the NW-SE direction for a length 
of 11 km, on intersecting traverse lines for a distance of 5 km in 
NE-SW direction, and in the south thereto. Transient phenomena 
were measured that appear up to 8 seconds after interrupting the 
transmission current (a rectangular wave current with a cycle of 40 
seconds). Structures were derived that show resistivity values in 
the decreasing order of the high (several to 30 ohms-m) /the low 
(1-4 ohms-m) /the low (1-5 ohms-m) /the high (several ten ohms-m 
or higher). This trend is in near harmony with the existing shaft 
data and the result of reflection seismic exploration. 1 ref., 6 figs. 


12086 (DOE/BC/14444-T4) Oil recovery enhancement from 
fractured, low permeability reservoirs. Quarterly technical 
progress report, July 1, 1991-September 30, 1991. Poston, S. 
Texas A and M Unv., College Station, TX (United States). [1995]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89BC 14444. Order Number DE95008165. Source: 
OSTI; NTIS; GPO Dep. 

In one task, mathematical modeling and data analysis of various 
geologic surveys of petroleum and gas deposits are discussed. In 
a second task, well logs are correlated to enhanced recovery. In a 
third task, laboratory studies of petroleum displacement by carbon 
dioxide and water were discussed. Models of the displacement/ 
enhanced recovery were presented and actual field trials were per- 
formed. 


12087 (DOE/BC/14617-T8) Proof of concept of moving 
thru casing resistivity apparatus. Annual report, October 1, 
1990-September 30, 1991. Vail, W.B. ParaMagnetic Logging, Inc., 
Woodinville, WA (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90BC 14617. 
Order Number DE95008133. Source: OSTI; NTIS; GPO Dep. 

This is a continuing research effort into the new field of measur- 
ing the resistivity of geological formations from within cased wells. 
Original research objectives are summarized as follows: Additional 
data confirming the feasibility of technology is to be taken in a test 
well with the existing stophold-and-lock apparatus which is called 
the Through Casing Resistivity Apparatus (“TCRA”). the already 
existing TCRA will then be modified mechanically and new elec- 
tronic components will be fabricated to test the concept of a 
moving apparatus called the Moving Through Casing Resistivity 
Apparatus (“MTCRA”); Additional data confirming the feasibility of 





the technology has been obtained with the existing stop-hold-and- 
lock Through Casing Resistivity Apparatus (“TCRA”). Data was 
obtained at the frequency of 1 Hz. The vertical spacing of each 
voltage measurement electrode pair was approximately 57 inches. 
The data proves the following: the technology works as generally 
outlined in various patents on the subject; the cement surrounding 
the well does not cause substantial measurement difficulties in for- 
mations having resistivities above 10 ohm-meters; and the data 
shows that thin beds can be resolved. The Moving Test Jig is a 
laboratory instrument which realistically simulates measurements to 
be done later downhole. It was designed, built, and has undergone 
many months of testing. The Moving Test Jig has electrodes which 
engage the interior of a rusty, piece of test casing. It is pulled 
through the rusty piece of test casing at various speeds of up to 
about 5 feet per minute. Electrical resistors on the outside of the 
casing allow conduction of A.C. current off the outside of the test 
pipe which can be directly measured. The Moving Test Jig then 
measures these currents independently with the technology 
developed under the DOE Grant. Agreement among these mea- 
surements means that we are properly measuring the parameters 
necessary to calculate the resistive of formations. 


12088 (DOE/BC/14651-T7) Reservoir characterization of 
Pennsylvanian sandstone reservoirs. Kelkar, B.G. Tulsa Univ., 
OK (United States). [1995]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-90BC14651. Order 
Number DE95008701. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of this work are: (i) to investigate the im- 
portance of various qualities and quantities of data on the 
optimization of water flooding performance; and (ii) to study the ap- 
plication of newly developed, geostatistical techniques to analyze 
available production data to predict future prospects of infill drilling. 
Specifically to satisfy our first objective, we will study the feasibility 
of applying fractal geometry concepts to characterize individual 
formations; develop a three-dimensional conditional simulation pro- 
gram to define reservoir properties at various scales; establish a 
method to integrate the data collected at various scales including 
the well test and the core data; and to investigate the utility of out- 
crop data in describing subsurface reservoir details. To satisfy the 
second objective, we will investigate various techniques to utilize 
the production data, including initial potential and the production 
decline, in proposing a possible location for a future infill well. The 
techniques investigated will include geostatistical analyses. The 
study will be restricted to Pennsylvanian sandstones reservoirs 
commonly found in Oklahoma. 


12089 (DOE/BC/14651—T8) Reservoir characterization of 
Pennsylvanian Sandstone Reservoirs. Annual report. Kelkar, 
M. Tulsa Univ., OK (United States). Dept. of Petroleum Engineer- 
ing. Sep 1992. 418p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-90BC14651. Order Number 
DE95008702. Source: OSTI; NTIS; GPO Dep. 

This annual report describes the progress during the second 
year of a project on Reservoir Characterization of Pennsylvanian 
Sandstone Reservoirs. The report is divided into three sections: (i) 
reservoir description and scale-up procedures; (ii) outcrop investi- 
gation; (iii) in-fill drilling potential. The first section describes the 
methods by which a reservoir can be characterized, can be de- 
scribed in three dimensions, and can be scaled up with respect to 
its properties, appropriate for simulation purposes. The second 
section describes the progress on investigation of an outcrop. The 
outcrop is an analog of Bartlesville Sandstone. We have drilled ten 
wells behind the outcrop and collected extensive log and core data. 
The cores have been slabbed, photographed and the several plugs 
have been taken. In addition, minipermeameter is used to measure 
permeabilities on the core surface at six inch intervals. The plugs 
have been analyzed for the permeability and porosity values. The 
variations in property values will be tied to the geological descrip- 
tions as well as the subsurface data collected from the Glen Pool 
field. The third section discusses the application of geostatistical 
techniques to infer in-fill well locations. The geostatistical technique 
used is the simulated annealing technique because of its flexibility. 
One of the important reservoir data is the production data. Use of 
production data will allow us to define the reservoir continuities, 
which may in turn, determine the in-fill well locations. The proposed 
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technique allows us to incorporate some of the production data as 
constraints in the reservoir descriptions. The technique has been 
validated by comparing the results with numerical simulations. 


12090 (DOE/ER/14079-35) Dip-moveout processing 
Fourier transform in anisotropic media. Anderson, J. (Mobil Oil 
Co., Dallas, TX (United States)); Tsvankin, |. Colorado School of 
Mines, Golden, CO (United States). Center for Wave Phenomena. 
Dec 1994. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14079. (CWP-146P; CONF- 
940004—1: 64. SEG annual meeting, Los Angeles, CA (United 
States), 1994). Order Number DE95007668. Source: OSTI; NTIS; 
GPO Dep. 

Conventional dip-moveout (DMO) processing is designed for 
isotropic media and cannot handle angle-dependent velocity. The 
authors show that Hale's isotropic DMO algorithm remains valid for 
elliptical anisotropy but may lead to serious errors for non-elliptical 
transversely isotropic models, even if velocity anisotropy is moder- 
ate. Here, they present an extension of Hale’s constant-velocity 
DMO method to anisotropic media. The DMO operator, to be ap- 
plied to normal-moveout (NMO) corrected data, is based on the 
analytic expression for NMO velocity for dipping reflectors given by 
Tsvankin (1995a). Since the anisotropic DMO depends on the 
elastic parameters of the medium, it should be preceded by an in- 
version procedure designed to obtain the NMO velocity as a 
function of ray parameter. Another complication introduced by 
anisotropy is the influence of nonhyperbolic moveout not accounted 
for in the DMO operator. However, for spreads typical in conven- 
tional acquisition design, deviations from hyperbolic moveout for 
P-waves are not significant. Impulse responses and synthetic ex- 
amples for typical transversely isotropic models with a vertical 
symmetry axis (VTI) demonstrate the accuracy and efficiency of 
this DMO technique. Once the inversion step has been completed, 
the NMO-DMO sequence does not take any more computing time 
than that for the generic Hale’s method in isotropic media. Their 
anisotropic DMO operator is not limited to VTI media; it can be ap- 
plied in the same fashion in symmetry planes of more complicated 
models such as orthorhombic. 


12091 (DOE/ER/14079-36) Transformation to zero offset in 
transversely isotropic media. Alkhalifah, T. Colorado School of 
Mines, Gokien, CO (United States). Center for Wave Phenomena. 
Feb 1995. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14079. (CWP-—162). Order Num- 
ber DE95007669. Source: OSTI; NTIS; GPO Dep. 

Nearly all dip moveout correction (DMO) implementations to date 
assume isotropic homogeneous media. Usually, this has been ac- 
ceptable considering the tremendous cost savings of homogeneous 
isotropic DMO and considering the difficulty of obtaining the 
anisotropy parameters required for effective implementation. in the 
presence of typical anisotropy, however, ignoring the anisotropy 
can yield inadequate results. Since anisotropy may introduce large 
deviations from hyperbolic moveout, accurate transformation to 
zero-offset in anisotropic media should address such nonhyperbolic 
moveout behavior of reflections. Artley and Hale’s (1994) v(z) ray 
tracing-based DMO, developed for isotropic media, provides an at- 
tractive approach to treating such problems. By using a ray-tracing 
procedure crafted for anisotropic media, the author modifies some 
aspects of Artley and Hale’s DMO so that it can work for v(z) 
anisotropic media. Application of this anisotropic DMO to data from 
offshore Africa resulted in a considerably better alignment of reflec- 
tions from horizontal and dipping reflectors in common-midpoint 
gather than that obtained using an isotropic DMO. Even the pres- 
ence of vertical inhomogeneity in this medium could not eliminate 
the importance of considering the shale induced anisotropy. 


12092 (DOE/ER/14079-37) Depth migration in transversely 
isotropic media with explicit operators. Uzcategui, O. Colorado 
School of Mines, Golden, CO (United States). Center for Wave 
Phenomena. Dec 1994. 140p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-89ER14079. (CWP-163). 
Order Number DE95007670. Source: OSTI; NTIS; GPO Dep. 

The author presents and analyzes three approaches to caiculat- 
ing explicit two-dimensional (2D) depth-extrapolation filters for all 
propagation modes (P, SV, and SH) in transversely isotropic media 
with vertical and tilted axis of symmetry. These extrapolation filters 
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are used to do 2D poststack depth migration, and also, just as for 
isotropic media, these 2D filters are used in the McClellan transfor- 
mation to do poststack 3D depth migration. Furthermore, the same 
explicit filters can also be used to do depth-extrapolation of prestack 
data. The explicit filters are derived by generalizations of three dif- 
ferent approaches: the modified Taylor series, least-squares, and 
minimax methods initially developed for isotropic media. The exam- 
ples here show that the least-squares and minimax methods 
produce filters with accurate extrapolation (measured in the ability 
to position steep reflectors) for a wider range of propagation angles 
than that obtained using the modified Taylor series method. How- 
ever, for low propagation angles, the modified Taylor series method 
has smaller amplitude and phase errors than those produced by 
the least-squares and minimax methods. These results suggest 
that to get accurate amplitude estimation, modified Taylor series fil- 
ters would be somewhat preferred in areas with low dips. In areas 
with larger dips, the least-squares and minimax methods would 
give a distinctly better delineation of the subsurface structures. 


12093 (DOE/ER/14079-38) Fowler DMO and time migration 
for transversely isotropic media with explicit operators. Ander- 
son, J. (Mobil Oil Co., Dallas, TX (United States)); Alkhalifah, T.; 
Tsvankin, |. Colorado School of Mines, Golden, CO (United 
States). Center for Wave Phenomena. Dec 1994. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER14079. (CWP-164P; CONF-940004—-2: 64. SEG annual 
meeting, Los Angeles, CA (United States), 1994). Order Number 
DE95007671. Source: OSTI; NTIS; GPO Dep. 

In this report, the authors devise a Fowler-type DMO algorithm 
for transversely isotropic media using the analytic expression for 
normal-moveout velocity given by Tsvankin (1995a). Alkhalifah and 
Tsvankin (1995) have shown that in transversely isotropic media 
with a vertical axis of symmetry (VTI) the P-wave normal-moveout 
(NMO) velocity as a function of ray parameter can be fully de- 
scribed by just two parameters: the zero-dip NMO velocity Vamo(O) 
and the anisotropic parameter 7. In the authors extension of 
Fowler DMO, resampling in the frequency-wavenumber domain 
makes it possible to obtain the values of Vamo(O) and n by inspect- 
ing zero-offset (stacked) panels for different pairs of the two 
parameters. The simplest way to reduce the range of solutions in 
this two-dimensional search is to obtain Vamo(O) from conventional 
NMO velocity analysis. Since most of the computing time is spent 
on generating constant-velocity stacks, the added computational ef- 
fort due to the presence of anisotropy is relatively minor. Synthetic 
and fiekd-data examples demonstrate that the isotropic Fowler 
DMO technique fails to generate an accurate zero-offset section 
and obtain the zero-dip NMO velocity for non-elliptical VT! models. 
In contrast, their anisotropic algorithm allows one to find the values 
of the parameters Vamo(O) and n, and correct for the influence of 
transverse isotropy in the DMO processing. Combined with post- 
stack F-K Stolt migration, this method represents a complete 
inversion-processing sequence capable of recovering the effective 
parameters of transversely isotropic media and producing migrated 
images for the best-fit homogeneous anisotropic model. Although 
the current implementation is limited to transversely isotropic media 
with a vertical axis of symmetry (VTI), it can be generalized for 
more complicated anisotropic models. 


12094 (DOE/ER/14439-1) Testing the correlation between 
seismic stratigraphy, diagenesis and physical rock properties: 
Evaluation of fluid flow during early and late diagenesis. 
Progress report, April 15, 1994—April 14, 1995. Bahr, J.M. Wis- 
consin Univ., Madison, WI (United States). Dept. of Geology and 
Geophysics. [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-94ER14439. Order Number 
DE95008338. Source: OSTI; NTIS; GPO Dep. 

This project, being conducted in collaboration with G. Eberli and 
P. Swart of the University of Miami, is designed to test the concep- 
tual models of diagenesis developed by those researchers with 
numerical modeling of fluid through the Great Bahama Bank. The 
finite difference code HST3D is being used to simulate fluid flow, 
heat transport and solute transport through the Great Bahama 
Bank. Initial simulations are focussed on a 2-D profile for which the 
major hydrologic units and properties were chosen based on avail- 
able seismic and core data provided by Miami collaborators. The 
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model is being used to assess the sensitivity of flow patterns and 
flow rates to variations in hydraulic, thermal and density gradients 
and boundary conditions. The numerical model will also be used to 
study the effects of sea level fluctuations and changes in perme- 
ability due to diagenesis. This will involve modification of the 
boundary conditions and permeability distribution to reflect condi- 
tions that are inferred to have existed during earlier diagenetic 
periods or as a result of sea level change. 


0203 Drilling and Production 
Refer also to citation(s) 12086, 12089, 13319, 13910, 13911 


12095 (DOE/BC/14444-T2) Relating to fossil energy re- 
source characterization, research, technology development, 
and technology transfer. Poston, S.W.; Berg, R.R.; Friedman, 
M.M.; Gangi, A.F.; Wu, C.H. Texas A and M Univ., College Station, 
TX (United States). Dec 1993. 318p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89BC 14444. 
Order Number DE95008123. Source: OSTI; NTIS; GPO Dep. 

Geological, geophysical and petroleum engineering aspects of oil 
recovery from low-permeability reservoirs have been studied over 
the past three years. Significant advances were made in using For- 
mation Microscanner Surveys (FMS) data to extrapolate fracture 
orientation, abundance, and spacing from the outcrop to the sub- 
surface. Highly fractured zones within the reservoir can be 
detected, thus the fracture stratigraphy defined. Multi- 
component,vertical-seismic profile (VSP), shear wave data were 
used to improve the detection of fractures. A balancing scheme 
was developed to improve the geophysical detection of fractures 
based on balanced source magnitudes and geophone couplings. 
Resistivity logs can be used to identify the zone of immature or- 
ganic material, the zone of storage where oil is generated but held 
in the matrix and the zone of migration whee oil is expelled from 
the rock to fractures. Natural fractures can be detected in many 
wells by the response of density logs in combination with gamma- 
ray, resistivity, and sonic logs. Theoretical studies and analysis of 
daily production data, from field case histories, have shown the 
utility of the Chef Type Curves to derive reservoir character from 
production test data. This information is ordinarily determined from 
transient pressure data. Laboratory displacement as well as MI and 
CT studies show that the carbonated water imbibition oil displace- 
ment process significantly accelerates and increases recovery from 
saturated, low-permeability core material. The created gas drive, 
combined with oil shrinkage significantly increased oil recovery. A 
cyclic-carbonated-water-imbibition process improves oil recovery. A 
semi-analytical model (MOD) and a 3-dimensional, 3-phase, dual- 
porosity, compositional simulator (COMAS) were developed to 
describe the imbibition carbonated waterflood performance. MOD 
model is capable of computing the oil recovery and saturation pro- 
files for oi/water viscosity ratios other than one. 


12096 (DOE/BC/14444-T3-Pt.1) Oll recovery enhancement 
from fractured, low permeability reservoirs. Annual report 
1990-1991, Part 1. Poston, S.W. Texas A and M Univ., College 
Station, TX (United States). [1991]. 316p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89BC14444. 
Order Number DE95008163. Source: OSTI; NTIS; GPO Dep. 
Joint funding by the Department of Energy and the State of 
Texas has Permitted a three year, multi-disciplinary investigation to 
enhance oil recovery from a dual porosity, fractured, low matrix 
permeability oil reservoir to be initiated. The Austin Chalk produc- 
ing horizon trending thru the median of Texas has been identified 
as the candidate for analysis. Ultimate primary recovery of oil from 
the Austin Chalk is very low because of two major technological 
problems. The commercial oil producing rate is based on the well- 
bore encountering a significant number of natural fractures. The 
prediction of the location and frequency of natural fractures at any 
particular region in the subsurface is problematical at this time, un- 
less extensive and expensive seismic work is conducted. A major 
portion of the oil remains in the low permeability matrix blocks after 
depletion because there are no methods currently available to the 
industry to mobilize this bypassed oil. The following multi-faceted 
study is aimed to develop new methods to increase oil and gas re- 
covery from the Austin Chalk producing trend. These methods may 





involve new geological and geophysical interpretation methods, im- 
proved ways to study production decline curves or the application 
of a new enhanced oil recovery technique. The efforts for the sec- 
ond year may be summarized as one of coalescing the initial 
concepts developed during the initial phase to more in depth analy- 
ses. Accomplishments are predicting natural fractures; relating 
recovery to well-log signatures; development of the EOR imbibition 
process; mathematical modeling; and field test. 


12097 (DOE/BC/14444-T3-Pt.2) Oil recovery enhancement 
from fractured, low permeability reservoirs. Part 2, Annual re- 
port, October 1, 1990-September 31, 1991. Poston, S.W. Texas 
A and M Univ., College Station, TX (United States). [1991]. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89BC 14444. Order Number DE95008164. Source: 
OSTI; NTIS; GPO Dep. 

The results of the investigative efforts for this jointly funded 
DOE-State of Texas research project achieved during the 
1990-1991 year may be summarized as follows: Geological Char- 
acterization — Detailed maps of the development and hierarchical 
nature the fracture system exhibited by Austin Chalk outcrops were 
prepared. These results of these efforts were directly applied to the 
development of production decline type curves applicable to a dual 
fracture-matrix flow system. Analysis of production records ob- 
tained from Austin Chalk operators illustrated the utility of these 
type curves to determine relative fracture/matrix contributions and 
extent. Well-log response in Austin Chalk wells has been shown to 
be a reliable indicator of organic maturity. (VSP) Vertical-Seismic 
Profile data was used to use shear-wave splitting concepts to esti- 
mate fracture orientations. Several programs were to be written to 
facilitate analysis of the data. The results of these efforts indicated 
fractures could be detected with VSP seismic methods. Develop- 
ment of the (EOR) Enhanced Oil Recovery imbibition Process — 
Laboratory displacement as well as MRI and CT imaging studies 
have shown the carbonated water-imbibition displacement process 
significantly accelerates and increases recovery of an oil saturated, 
low permeability core material, when compared to that of a normal 
brine imbibition displacement process. A study of oil recovery by 
the application of a cyclic carbonated water imbibition process, fol- 
lowed by reducing the pressure below the bubble point of the 
COz2-water solution, indicated the possibility of alternate and new 
enhanced recovery method. The installation of an artificial solution 
gas drive significantly increased oil recovery. The extent and ar- 
rangement of micro-fractures in Austin Chalk horizontal cores was 
mapped with CT scanning techniques. The degree of interconnec- 
tion of the micro-fractures was easily visualized. 


12098 (DOE/BC/14444-T5) Oll recovery enhancement from 
fractured, low permeability reservoirs. Annual report, October 
1, 1991—-September 31, 1992. Poston, S.W. Texas A and M Univ., 
College Station, TX (United States). [1995]. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
89BC14444. Order Number DE95008166. Source: OSTI; NTIS; 
GPO Dep. 

The results of the investigative efforts for this jointly funded 
DOE-State of Texas research project achieved during the 1991- 
1992 year are summarized. Progress is described in: (i) geological 
characterization, (ii) development of the EOR imbibition process, 
(iii) transfer of technology, and (iv) field tests. 


12099 (DOE/BC/14650-T3) A novel approach to modeling 
unstable BOR displacements. Annual report, August 1991-— 
September 1992. Peters, E.J. Texas Univ., Austin, TX (United 
States). [1992]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-90BC14650. Order Number 
DE95007234. Source: OSTI; NTIS; GPO Dep. 

This research is aimed at developing a methodology for predict- 
ing the performance of unstable displacements in heterogeneous 
reservoirs. A performance prediction approach that combines nu- 
merical modeling with laboratory imaging experiments is being 
developed. Flow visualization experiments are being performed on 
laboratory corefloods using X-ray computed tomography (CT) and 
other imaging technologies to map the insitu fluid saturations in 
time and space. A systematic procedure is being developed to 
replicate the experimental image data with high-resolution numeri- 
cal models of the displacements. The wall-tuned numerical models 
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will then be used to scale the results of the laboratory coreflood 
experiments to heterogeneous reservoirs in order to predict the 
performance of unstable displacements in such reservoirs. Accom- 
plishments for the year are presented for the following tasks: flow 
visualization experiments with CT scanner; flow visualization exper- 
iments with imaging workstation; model development and testing; 
and history match of the flow visualization experiments. 


12100 (DOE/BC/14651-T4) Reservoir characterization of 
Pennsylvanian Sandstone reservoirs. Quarterly progress re- 
port, January 1, 1991—March 31, 1991. Kelkar, B.G. Tulsa Univ., 
OK (United States). 8 Aug 1993. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-90BC14651. 
Order Number DE95008126. Source: OSTI; NTIS; GPO Dep. 

The overall objectives of this work are: (i) to investigate the im- 
portance of various qualities and quantities of data on the 
optimization of waterflooding performance; and (ii) to study the ap- 
plication of newly developed geostatistical techniques to analyze 
available production data to predict future proposals of infill drilling. 
The study will be restricted to Pennsylvanian sandstone reservoirs 
commonly found in Oklahoma. 


12101 (DOE/BC/14651—T5) Reservoir characterization of 
Pennsylvanian sandstone reservoirs. July 1-September 30, 
1992. Kelkar, B.G. Tulsa Univ., OK (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90BC 14651. Order Number DE95008699. Source: 
OSTI; NTIS; GPO Dep. 

The overall objectives of this work are: (i) to investigate the im- 
portance of various qualities and quantities of data on the 
optimization of water flooding performance; and (ii) to study the ap- 
plication of newly developed, geostatistical techniques to analyze 
available production data to predict future prospects of infill drilling. 
Specifically to satisfy the first objective, the authors will study the 
feasibility of applying fractal geometry concepts to characterize 
individual formations; develop a three-dimensional conditional sim- 
ulation program to define reservoir properties at various scales; 
establish a method to integrate the data collected at various scales 
including the well test and the core data; and to investigate the util- 
ity of outcrop data in describing subsurface reservoir details. To 
satisfy the second objective, the authors will investigate various 
techniques to utilize the production data, including initial potential 
and the production decline, in proposing a possible location for a 
future infill well. The techniques investigated will include geostatisti- 
cal analyses. The study will be restricted to Pennsylvanian 
sandstones reservoirs commonly found in Oklahoma. 


12102 (DOE/BC/14651-T6) Reservoir characterization of 
Pennsylvanian sandstone reservoirs. January 1-March 31, 
1993. Kelkar, B.G. Tulsa Univ., OK (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90BC14651. Order Number DE95008700. Source: 
OSTI; NTIS; GPO Dep. 

The overall objectives of this work are: (i) to investigate the im- 
portance of various qualities and quantities of data on the 
optimization of water flooding performance: and (ii) to study the ap- 
plication of newly developed, geostatistical techniques to analyze 
available production data to predict future prospects of infill drilling. 
Specifically to satisfy the first objective, the authors will study the 
feasibility of applying fractal geometry concepts to characterize 
individual formations; develop a three-dimensional conditional sim- 
ulation program to define reservoir properties at various scales; 
establish a method to integrate the data collected at various scales 
including the well test and the core data; and to investigate the util- 
ity of outcrop data in describing subsurface reservoir details. To 
satisfy the second objective, the authors will investigate various 
techniques to utilize the production data, including initial potential 
and the production decline, in proposing a possible location for a 
future infill well. The techniques investigated will include geostatisti- 
cal analyses. The study will be restricted to Pennsylvanian 
sandstones reservoirs commonly found in Oklahoma. 


12103 (DOE/BC/14664—-T2) Polysaccharides and bacterial 
plugging. [Progress report], October 1-December 31, 1992. 
Fogler, H.S. Michigan Univ., Ann Arbor, Mi (United States). [1992]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC22-90BC 14664. Order Number DE95008129. Source: 
OSTI; NTIS; GPO Dep. 

The objectives of this research are to elucidate and model bacte- 
rial transport in porous media, to determine the importance of 
polysaccharides bridging as a retentive mechanism, and to identify 
key parameters that influence porous media plugging. A continuum 
core plugging model is being development. This model will include 
the resulting cell, polysaccharide, and nutrient profiles as growth 
occurs with time. Initial cell profiles were found to be needed for 
the model. Experiments and a cell retainment model has been 
completed to predict cell profiles for a high permeability cores. The 
continuum model starts with applying a mass balance to an ele- 
mental volume of porous media and makes the assumptions that: 
cells once deposited remain sessile; polymer and enzyme remain 
in location of cells; neglect dispersion and diffusion in model; ne- 
glect yeast extract balance, and neglect changes in the interstitial 
velocity. 


12104 (DOE/BC/14860-9) Detailed evaluation of the West 
Kieh! alkaline-surfactant-polymer field project and Its applica- 
tion to mature Minnelusa waterfloods. Final report. Pitts, M.J.; 
Surkalo, H. Surtek, Inc., Gokden, CO (United States). Mar 1995. 
135p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC22-93BC14860. Order Number DE95008922. 
Source: OSTI; NTIS; GPO Dep. 

The combination of an interfacial tension agent and a mobility 
control agent has the potential to produce additional oil beyond a 
waterflood. The West Kiehi alkaline-surfactant-polymer project is 
the first application of this chemical enhanced oil recovery tech- 
nique. The West Kieh! alkaline-surfactant-polymer flood was 
initiated in September 1987 as a secondary application after 
primary recovery. The following analysis of the West Kiehl alkaline- 
surfactant-polymer flood indicates that incremental oil greater than 
waterflooding was produced at a cost of less than $2.00 per incre- 
mental barrel. A analysis of approximately 120 Minnelusa oil fields 
in the Powder River Basin indicates that the total original stock 
tank oil in place exceeds one billion barrels. If the enhanced oil re- 
covery technology implemented at West Kiehl field could be 
successfully applied to these fields, the potential incremental oil re- 
covery would approach 130 million barrels. The goals of “Detailed 
Evaluation of the West Kield Alkaline-Surfactant-Polymer Field 
Project and It's Application to Mature Minnelusa Waterfloods” are 
to evaluate both the field performance of the alkaline-surfactant- 
polymer enhanced oil recovery technology as well as its potential 
application to other Minnelusa oil fields. 


12105 (DOE/BC/14861-6-Vol.1) Horizontal oll weil applica- 
tlons and oll recovery assessment. Volume 1: Success of 
horizontal well technology, Final report. Deskins, W.G.; McDon- 
ald, W.J.; Knoll, R.G.; Springer, S.J. Maurer Engineering, Inc., 
Houston, TX (United States). Mar 1995. 125p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
93BC14861. Order Number DE95000133. Source: OSTI; NTIS; 
GPO Dep. 

Horizontal technology has been applied in over 110 formations in 
the USA. Volume | of this study addresses the overall success of 
horizontal technology, especially in less-publicized formations, i.e., 
other than the Austin Chalk, Bakken, and Niobrara. Operators in 
the USA. and Canada were surveyed on a formation-by-formation 
basis by means of a questionnaire. Response data were received 
describing horizontal well projects in 58 formations in the USA. and 
88 in Canada. Operators responses were analyzed for trends in 
technical and economic success based on lithology (clastics and 
carbonates) and resource type (light oil, heavy oil, and gas). The 
potential impact of horizontal technology on reserves was also esti- 
mated. A forecast of horizontal drilling activity over the next decade 
was developed. 


12106 (DOE/BC/14861—6-Vol.2) Horizontal oll well applica- 
tions and oll recovery assessment. Volume 2: Applications 
overview, Final report. Deskins, W.G.; McDonald, W.J.; Knoll, 
R.G.; Springer, S.J. Maurer Engineering, Inc., Houston, TX (United 
States). Mar 1995. 167p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-93BC14861. Order Number 
DE95000134. Source: OSTI; NTIS; GPO Dep. 
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Horizontal technology has been applied in over 110 formations in 
the USA. Volume 1 of this study addresses the overall success of 
horizontal technology, especially in less-publicized formations, i.e., 
other than the Austin Chalk, Bakken, and Niobrara. Operators in 
the USA and Canada were surveyed on a formation-by-formation 
basis by means of a questionnaire. Response data were received 
describing horizontal well projects in 58 formations in the USA and 
88 in Canada. Operators’ responses were analyzed for trends in 
technical and economic success based on lithology (clastics and 
carbonates) and resource type (light oil, heavy oil, and gas). The 
potential impact of horizontal technology on reserves was also esti- 
mated. A forecast of horizontal drilling activity over the next decade 
was developed. 


12107 (DOE/BC/14883-10) Surfactant-enhanced alkaline 
flooding for light oil recovery. [Annual report], 1993-1994. 
Wasan, D.T. Illinois Inst. of Tech., Chicago, IL (United States). Mar 
1995. 102p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92BC14883. Order Number 
DE95000135. Source: OSTI; NTIS; GPO Dep. 

In this report, we present the results of our experimental and 
theoretical studies in surfactant-enhanced alkaline flooding for light 
oil recovery. The overall objective of this work is to develop a very 
cost-effective method for formulating a successful surfactant- 
enhanced alkaline flood by appropriately choosing mixed alkalis 
which form inexpensive buffers to obtain the desired pH (between 
8.5 and 12.0) for ultimate spontaneous emulsification and ultralow 
interfacial tension. In addition, we have (1) investigated the effect 
of surfactant on the equilibrium and transient interfacial tension, (2) 
investigated the kinetics of oil removal from a silica surface, and 
(3) developed a theoretical interfacial activity model for determining 
equilibrium interfacial tension. The results of the studies conducted 
during the course of this project are presented. 


12108 (DOE/CE/15600—-T4) Method for cutting steam heat 
losses during cyclic steam injection of wells. Fourth quarterly 
report. S-Cal Research Corp., San Rafael, CA (United States). 
[1995]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG49-93CE15600. Order Number 
DE95006638. Source: OSTI; NTIS; GPO Dep. 

Effective Gravel-packing of horizontal wells is difficult to achieve, 
using conventional pre-slotted liners, yet it is generally required in 
the soft Heavy Oil reservoir rocks of California, where cyclic steam 
injection has been proven to be the most cost-effective oil recovery 
method. The proposed method of gravel placement behind a non- 
perforated liner, which is later perforated “in situ” with a new tool 
operated by coiled-tubing, is expected to greatly reduce costs re- 
sulting from sand production in horizontal wells operated under 
cyclic steam injection. The detailed configuration of the prototype 
tool is described. It includes two pairs of cutting wheels at the ends 
of spring-loaded pivoting arms, which are periodically pressed 
through the liner wall and shortly thereafter retracted, while the 
coiled tubing is being pulled-out. For each operating cycle of the 
hydraulically-operated tool, this results in a set of four narrow slots 
parallel to the liner axis, in two perpendicular diametral planes. The 
shape of the edges of each slot facilitates bridging by the gravel 
particles, for a more effective and compacted gravel-packing. The 
tool includes a few easily-assembled parts machined from surface- 
hardened alloy steel presenting great toughness, selected from 
those used in die making. The operation of the system and poten- 
tial future improvements are outlined. The method of fabrication, 
detailed drawings and specifications are given. They will serve as 
a basis for negotiating subcontracts with qualified machine shops. 


12109 (DOE/CE/15609-T1) Radial cutting torch. Technical 
progress report, September 1, 1994—December 31, 1994. 
Robertson, M.C. MCR Enterprises, Alvarado, TX (United States). 
30 Jan 1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-94CE15609. Order Number 
DE95007320. Source: OSTI; NTIS; GPO Dep. 

This is a progress report on the development of a radial cutting 
torch to be used in downhole tubular cutting operations in the 
petroleum industry. Project objectives are to redesign and pressure 
test nozzle seals to increase product quality, reliability, and manu- 
facturability; improve the mechanical anchor to increase its 
temperature tolerances and its ability to unction in a wider variety 





of well bore fluids; and redesign and pressure test the cutting torch 
nozzle for operation at pressures from 10 to 20 ksi. This particular 
progress report addresses design and materials testing of o-ring 


elastomers for use in saline environments at temperatures up to 
500 F. 


12110 (DOE/METC/C—95/7178) Characterization of trapped 
gas saturation and heterogeneity in core samples using 
miscible-displacement experiments. Smith, D.H. (USDOE Mor- 
gantown Energy Technology Center, WV (United States)); Jikich, 
S.A. USDOE Morgantown Energy Technology Center, WV (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-941185-—1: Eastern regional conference 
and exhibition of the Society of Petroleum Engineers: natural gas - 
a bright future, Charleston, WV (United States), 8-10 Nov 1994). 
Order Number DE95008773. Source: OSTI; NTIS; GPO Dep. 

Trapped gas saturation and permeability heterogeneity were 
evaluated in Berea cores at reservoir conditions, using standard 
miscible displacement experiments, with and without surfactants. 
Pressure and production history were influenced by core hetero- 
geneity and foam lamellae formation when aqueous surfactant was 
present in the core. A simple dispersion model and a three- 
coefficient dispersion-capacitance model (Coates-Smith) were fit to 
the experimental data. The dispersion-capacitance model success- 
fully matched the experiments in which foam lamella formed, while 
the simple dispersion model was used only for determining initial 
core flow heterogeneity. The objective of the dispersion-capacitance 
model was to estimate trapped gas saturations; however longitudi- 
nal dispersion and mass transfer also were examined. The results 
show that the dispersion-capacitance model accurately fits trapped 
gas saturation controlled by rock heterogeneities and foam lamel- 
lae for lamella generating mechanisms that allow a continuous gas 
phase (leave-behind lamellae). The practical applications resulting 
from this study can aid in core sample selection and scaling short 
laboratory corefloods to field dimensions for applications to foam 
stimulation and underground storage of natural gas. 


12111 (ETDE-DE-42) 1993 annual report of the Institut fuer 
Erdoel- und Erdgasforschung. Institut fuer Erdoel- und Erdgas- 
forschung, Clausthal-Zellerfekd (Germany). 1994. 110p. (in 
German). Order Number DE95762960. Source: OSTI; NTIS (US 
Sales Only). 

Most research activities of the IfE focus on materials. The main 
fields of interest in the year under report were the extraction and 
processing of petroleum and natural gas, processing and uses of 
mineral oil, and hydrocarbon-related environmental problems. The 
increasing importance of natural gas was taken into account. In 
these three fields of emphasis, research was carried out on the fol- 
lowing subjects: Enhanced recovery of petroleum and natural gas, 
including the MIOR project; physical and chemical properties of 
petroleum/water and natural gas/water interfaces; colloidal chem- 
istry of petroleum, petroleum emulsions; material aspects of 
multiphase transport of petroleum/natural gas/water systems in off- 
shore pipelines; heavy distillation residues and bitumen; sulphur in 
petroleum; hydrocarbon-related environmental analyses (soil, wa- 
ter). 


0204 Processing 
Refer also to citation(s) 13309 


0205 Products and By-Products 
Refer also to citation(s) 12002 


0206 Health and Safety 
Refer also to citation(s) 12120 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 13037, 13046, 14651 
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12112 (DOE/EIA-0109(95/03)) Petroleum supply monthly, 
March 1995 with data for January 1995. USDOE Energy Infor- 
mation Administration, Washington, DC (United States). Office of 
Oil and Gas. 30 Mar 1995. 151p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE95009513. Source: 
OSTI; NTIS; GPO; GPO Dep. 

Data presented in this report for March 1995, describes the sup- 
ply and disposition of petroleum products in the United States and 
major US geographic regions. The data series describe production, 
imports and exports, inter-Petroleum Administration for Defense 
(PAD) District movements, and inventories by the primary suppliers 
of petroleum products in the United States (50 States and the Dis- 
trict of Columbia). The reporting universe includes those petroleum 
sectors in primary supply. Included are: petroleum refiners, motor 
gasoline blenders, operators of natural gas processing plants and 
fractionators, inter-PAD transporters, importers, and major inventory 
holders of petroleum products and crude oil. When aggregated, the 
data reported by these sectors approximately represent the con- 
sumption of petroleum products in the United States. 


12113 (DOE/EIA-0380(95/03)) Petroleum marketing 
monthly, March 1995. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 10 Mar 
1995. 203p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95009050. Source: OSTI; NTIS; GPO; 
GPO Dep. 

This report for March 1995, provides information and statistical 
data on a variety of crude oils and refined petroleum products. The 
publication presents statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the f.o.b. and 
landed cost of imported crude oil, and the refiners’ acquisition cost 
of crude oil. Refined petroleum product sales data include motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane. The Petroleum Marketing Division, Office of Oil and Gas, 
Energy Information Administration ensures the accuracy, quality, 
and confidentiality of the published data in the Petroleum Market- 
ing Monthly. A glossary is included. 


12114 (DOE/EIA-0520(95/02)) International petroleum 
statistics report. USDOE Energy information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. Feb 1995. 73p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95007820. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The International Petroleum Statistics Report presents data on 
international oil production, demand, imports, exports, and stocks. 
The report has four sections. Section 1 contains time series data 
on world oil production, and on oil demand and stocks in the Orga- 
nization for Economic Cooperation and Development (OECD). This 
section contains annual data beginning in 1985, and monthly data 
for the most recent two years. Section 2 presents an oil supply/ 
demand balance for the world. This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 presents 
data on oil imports by OECD countries. This section contains an- 
nual data for the most recent year, quarterly data for the most 
recent two quarters, and monthly data for the most recent twelve 
months. Section 4 presents annual time series data on world oil 
production and oil stocks, demand, and trade in OECD countries. 
World oil production and OECD demand data are for the years 
1970 through 1993; OECD stocks from 1973 through 1993; and 
OECD trade from 1983 through 1993. 


12115 (DOE/EIA-0520(95/03)) International petroleum 
statistics report, March 1995. USDOE Energy Information Admin- 
istration, Washington, DC (United States). Office of Energy Markets 
and End Use. 30 Mar 1995. 73p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE95009521. Source: 
OSTI; NTIS; GPO; GPO Dep. 

The International Petroleum Statistics Report presents data for 
March 1995 on international oil production, demand, imports, ex- 
ports, and stocks. The report has four sections. Section 1 contains 
time series data on world oil production, and on oil demand and 
stocks in the Organization for Economic Cooperation and Develop- 
ment (OECD). This section contains annual data beginning in 
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1985, and monthly data for the most recent two years. Section 2 
presents an oil supply/demand balance for the world. This balance 
is presented in quarterly intervals for the most recent two years. 
Section 3 presents data on oil imports by OECD countries. This 
section contains annual data for the most recent year, quarterly 
data for the most recent two quarters, and monthly data for the 
most recent twelve months. Section 4 presents annual time series 
data on world oil production and oil stocks, demand, and trade in 
OECD countries. World oil production and OECD demand data are 
for the years 1970 through 1993; OECD stocks from 1973 through 
1993; and OECD trade from 1983 through 1993. 


12116 (DOE/EIA—0528(94)) PC electronic data reporting 
option: User guide. Version 4.1. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Oil and 
Gas. Feb 1994. 126p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95009454. Source: OSTI; NTIS; 
GPO Dep. 

The PDERO User Guide has been developed by the Office of Oil 
and Gas (OO & G) in the Energy Information Administration (EIA). 
It can be used as an informational tool for a manager to become 
acquainted with the system or as a reference tool for the PEDRO 
user. As a result of enhancements made to the PEDRO system, 
this Guide supersedes the PEDRO User Guide (DOE/EIA-0528) 
published in November 1990. 


12117 (DOE/EIA-0530) Reserves Information Gathering 
System: User’s guide. USDOE Energy Information Administra- 
tion, Washington, DC (United States). 4 Jan 1994. 74p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE95009453. Source: OSTI; NTIS; GPO Dep. 

The Reserves Information Gathering System (RIGS) is an ad- 
vanced electronic data entry product developed by the Department 
of Energy as a more efficient, accurate and timely alternative for 
submission of Form EIA-23 also known as the Annual Survey of 
Domestic Oil and Gas Reserves to the Energy Information Admin- 
istration (EIA). The IBM PC compatible computer was chosen as 
the hardware component of RIGS because of its wide availability. 
This user's manual cover many operating parameters of the RIGS 
system including: installation, downloading data, database configu- 
rations, information on data fields and screens, error messages, 
and trouble shooting advice. 


12118 (DOE/EIA-0538(94/95-22)) Winter fuels report, week 
ending March 10, 1995. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 16 
Mar 1995. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95008766. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report for the week ending March 10, 1995 is 
intended to provide concise timely information to the industry, the 
press, policymakers, consumers, analysts, and State and local 
governments on the following topics: Distillate fuel oil net produc- 
tion, imports and stocks on a US level and for all Petroleum 
Administration for Defense Districts (PADD) and product supplies 
on a US level; propane net production, imports and stocks on a US 
level and for PADD’s |, Il, and Ill; natural gas supply and disposi- 
tion and underground storage for the US and consumption for all 
PADD's; as well as selected National average prices; residential 
and wholesale pricing data for heating oil and propane for those 
States participating in the joint Energy Information Administration 
(EIA)/State Heating Oil and Propane Program; crude oil and 
petroleum price comparisons for the US and selected cities; and a 
6-10 Day and 30-Day outlook for temperature and precipitation 
and US total heating degree-days by city. 


12119 (DOE/EIA-0538(94/95-23)) Winter fuels report, week 
ending March 17, 1995. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 23 
Mar 1995. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95008767. Source: OSTI; NTIS; GPO 


The Winter Fuels Report for the week ending March 17, 1995 is 
intended to provide concise timely information to the industry, the 
press, policymakers, consumers, analysts, and State and local 
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governments on the following topics: Distillate fuel oil net produc- 
tion, imports and stocks on a US level and for all Petroleum 
Administration for Defense Districts (PADD) and product supplies 
on a US level; propane net production, imports and stocks on a US 
level and for PADD’s |, Il, and lil; natural gas supply and disposi- 
tion and underground storage for the US and consumption for all 
PADD’s; as well as selected National average prices; residential 
and wholesale pricing data for heating oil and propane for those 
States participating in the joint Energy Information Administration 
(EIA)/State Heating Oil and Propane Program; crude oil and 
petroleum price comparisons for the US and selected cities; and a 
6-10 Day and 30-Day outlook for temperature and precipitation 
and US total heating degree-days by city. 


12120 (DOE/EIA-0538(94/95-24)) Winter fuels report, week 
ending March 24, 1995. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 30 
Mar 1995. 76p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95009081. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report for the week ending March 24, 1995 is 
intended to provide concise timely information to the industry, the 
press, policymakers, consumers, analysts, and State and local 
governments on the following topics: Distillate fuel oil net produc- 
tion, imports and stocks on a US level and for all Petroleum 
Administration for Defense Districts (PADD) and product supplies 
on a US level; propane net production, imports and stocks on a US 
level and for PADD's |, Il, and Ill; natural gas supply and disposi- 
tion and underground storage for the US and consumption for all 
PADD’s; as well as selected National average prices; residential 
and wholesale pricing data for heating oil and propane for those 
States participating in the joint Energy Information Administration 
(ElA)/State Heating Oil and Propane Program; crude oil and 
petroleum price comparisons for the US and selected cities; and a 
6-10 Day and 30-Day outlook for temperature and precipitation 
and US total heating degree-days by city. 


12121 (DOE/EIA-0538(94/95-25)) Winter fuels report, week 
ending March 31, 1995. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 6 Apr 
1995. 76p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE95009522. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report for the week ending March 31, 1995 is 
intended to provide concise timely information to the industry, the 
press, policymakers, consumers, analysts, and State and local 
governments on the following topics: Distillate fuel oil net produc- 
tion, imports and stocks on a US level and for all Petroleum 
Administration for Defense Districts (PADD) and product supplies 
on a US level; propane net production, imports and stocks on a US 
level and for PADD’s |, Il, and Ill; natural gas supply and disposi- 
tion and underground storage for the US and consumption for all 
PADD's; as well as selected National average prices; residential 
and wholesale pricing data for heating oil and propane for those 
States participating in the joint Energy Information Administration 
(ElA)/State Heating Oil and Propane Program; crude oil and 
petroleum price comparisons for the US and selected cities; and a 
6-10 Day and 30-Day outlook for temperature and precipitation 
and US total heating degree-days by city. 


12122 (DOE/EIA-M063A(95)) Documentation of the Oil and 
Gas Supply Module (OGSM). Appendix, Model developers re- 
port. USDOE Energy information Administration, Washington, DC 
(United States). Office of Integrated Analysis and Forecasting. 6 
Mar 1995. 36p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95008307. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Office of Integrated Analysis and Forecasting (OIAF) is re- 
quired to provide complete model documentation to meet the EIA 
Model Acceptance Standards. The Documentation for the Oil and 
Gas Supply Module (OGSM) provides a complete description of 
the OGSM methodology, structure, and relation to other modules in 
the National Energy Modeling System (NEMS). This Model Devel- 
opers Report (MDR) serves as an appendix to the methodology 
documentation. This report provides an overview of the model and 
an assessment of the sensitivity of OGSM results to changes in in- 
put data or parameters. 





12123 (DOE/EIA-MO065A(95)) Model developer’s appendix 
to the model documentation report: NEMS macroeconomic ac- 
tivity module. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Integrated Analysis and 
Forecasting. 15 Jul 1994. 85p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE95008308. Source: OSTI; 
NTIS; GPO Dep. 

The NEMS Macroeconomic Activity Module (MAM) tested here 
was used to generate the Annual Energy Outlook 1994 (AEO94). 
MAM is a response surface model, not a structural model, 
composed of three submodules: the National Submodule, the In- 
terindustry Submodule, and the Regional Submodule. Contents of 
this report are as follows: properties of the mathematical solution; 
NEMS MAM empirical basis; and scenario analysis. Scenario anal- 
ysis covers: expectations for scenario analysis; historical world oil 
price scenario; AEO94 high world oil price scenario; AEO94 low 
world oil price scenario; and immediate increase world oil price 
scenario. 


12124 (WR-FC-95-04) Naval Petroleum and Olli Shale Re- 
serves Combined Financial Statements September 30, 1994 
and 1993 and Management Overview and Supplemental Finan- 
cial and Management information. KPMG Peat Marwick, Vienna, 
VA (United States). [1994]. 65p. Sponsored by USDOE, Washing- 
ton, DC (United States). Source: OST! (Free of Charge). 

This report presents the results of the independent certified pub- 
lic accountant’s audit of the Department of Energy’s (Department) 
Naval Petroleum and Oil Shale Reserves (NPOSR) financial state- 
ments as of September 30, 1994. The auditors have expressed an 
unqualified opinion on the 1994 statements. Their reports on the 
NPOSR internal control structure and on compliance with laws and 
regulations, and management letter on addressing needed im- 
provements are also provided. NPOSR consists of petroleum 
reserves in California and Wyoming, and oil shale reserves in Col- 
orado and Utah. The Government's interests in NPOSR are 
managed by the Department through its headquarters office in 
Washington, D.C. In addition, the Department has site offices in 
both California and Wyoming that are responsible for contractor 
oversight functions. Daily operations are conducted under contract 
by two management and operating contractors. By law, NPOSR 
was authorized to produce crude oil at the maximum efficient rate 
for six years. The law allowed production to be extended for three 
year periods, provided that the President of the United States certi- 
fied that continued maximum production was in the best interest of 
the nation. The current three year period ends on April 5, 1997. 
Additional information about NPOSR is provided in the overview 
and notes to the financial statements. 


0208 Waste Management 


12125 (DOE/MT/92007-T1) Characterization of oll and gas 
waste disposal practices and assessment of treatment costs. 
Quarterly report, July 1, 1992-September 30, 1992. Bedient, 
P.B. Rice Univ., Houston, TX (United States). Dept. of Environ- 
mental Sciences and Engineering. 15 Oct 1992. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92MT92007. Order Number DE95007490. Source: OSTI; NTIS; 
GPO Dep. 

This project consists of 3 tasks: (1) developing a production en- 
vironmental database (PED) with the purpose of investigating the 
current industry waste storage and disposal practices by different 
regions, states, and types of waste and investigating the environ- 
mental impacts associated with these practices; (2) evaluating the 
suitability of available and developing technologies for treating the 
waste streams identified in Task 1 and identifying unit process con- 
figurations; and (3) evaluating the costs associated with various 
degrees of treatment achievable by different treatment configura- 
tions. Efforts in the first quarter of this project were concentrated 
on initial data collection tasks and preparation of a detailed survey 
that will be mailed out to the different oil and gas producers and 
operators. The state agencies responsible for regulating the oil and 
gas industry were surveyed for data that they might have on the in- 
dustry’s wastes and disposal practices. In general, few of the 
states had any data on drilling and associated wastes. Most states 
had some data on produced oil, gas and water, and on some of 
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the disposal methods used in the state. A survey of cost and per- 
formance models for the treatment of wastewaters was also 
conducted. A review of the data on the quality of the coproduced 
waters has been initiated. 


12126 (DOE/MT/92007-T2) Characterization of oll and gas 
waste disposal practices and assessment of treatment costs. 
Quarterly report, July 1, 1993-September 30, 1993. Bedient, 
P.B. Rice Univ., Houston, TX (United States). Dept. of Environ- 
mental Sciences and Engineering. 15 Oct 1993. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
92MT92007. Order Number DE95007489. Source: OSTI; NTIS; 
GPO Dep. 

This project consists of 3 tasks: (1) developing a production en- 
vironmental database (PED) with the purpose of investigating the 
current industry waste storage and disposal practices by different 
regions, states, and types of waste and investigating the environ- 
mental impacts associated with these practices; (2) evaluating the 
suitability of available and developing technologies for treating the 
waste streams identified in Task 1 and identifying unit process con- 
figurations; and (3) evaluating the costs associated with various 
degrees of treatment achievable by different treatment configura- 
tions. Work in the past quarter was concentrated on sub-tasks 4 
through 8 of Task 1 and on estimating costs for the treatment of 
produced water as per Task 2 objectives. As part of Task 1, devel- 
opment of the environmental database has begun. The state of 
Texas was chosen as a representative state for analysis. Informa- 
tion on surface water and ground water resources in a selected 
number of counties in Texas is being assembled into a mapped 
database. As part of Tasks 2 and 3, cost estimates for the treat- 


ment of organics and inorganics in produced water have been 
completed. 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 12993 


12127 (EGG—11265-2052) Occurrence and distribution of 
special status plant species on the Naval Petroleum Reserves 
in California. Anderson, D.C.; Cypher, B.L.; Holmstead, G.L.; 
Hammer, K.L.; Frost, N. EG and G Energy Measurements, Inc., Las 
Vegas, NV (United States). Oct 1994. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-93NV11265. 
Order Number DE95007628. Source: OSTI; NTIS; GPO Dep. 

Several special status plant species occur or potentially occur at 
the Naval Petroleum Reserves in California (NPRC). Special status 
species are defined as those species that are either federally listed 
as endangered or threatened, or candidate taxa. Candidate 
species are classified as Category 1 or Category 2. Category 1 
taxa are those species for which there is sufficient evidence to sup- 
port listing, while Category 2 taxa are those species for which 
listing may possibly be appropriate, but for which sufficient data are 
lacking to warrant immediate listing. Determining the presence and 
distribution of these species on NPRC is necessary so that appro- 
priate conservation or protection measures can be implemented. In 
the spring of 1988, a survey of Naval Petroleum Reserve No. 1 
(NPR-1) was conducted to determine the occurrence of Hoover's 
wooly-star (Eriastrum hooveri), Kern Mallow (Eremaiche kemensis), 
San Joaquin wooly-threads (Lembertia congdonii), and California 
jewelflower (Caulanthus califonicus), all listed by the.US Fish and 
Wildlife Service (FWS) as Category 2 species at that time. Of the 
four species, only Hoover's wooly-star was found. It was concluded 
that Kern mallow and San Joaquin wooly-threads could potentiady 
be found on NPR-1, but habitat for California jewelflower did not 
occur on NPR-1 and its occurrence was unlikely. As part of an on- 
going effort to document the presence or absence of sensitive 
plant species on NPRC, surveys for species other than Hoover's 
wooly-star were conducted in the spring of 1993. Abundant spring 
rains in 1993 created favorable growing conditions for annual forbs. 
Surveys in 1993 focused on potential habitat of several endan- 
gered and candidate species. The results of those surveys are 
presented in this report. 
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0230 Properties and Composition 
Refer also to citation(s) 12111 


12128 (CONF-941022-Vol.1) Proceedings of the Sth inter- 
national conference on stability and handling of liquid fuels. 
Volume 1. Giles, H.N. (ed.). USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (United States). Office of Technical Man- 
agement. 1995. 431p. Sponsored by USDOE, Washington, DC 
(United States). From 5. international conference on stability and 
handling of liquid fuels; Rotterdam (Netherlands); 3-7 Oct 1994. 
Order Number DE95008873. Source: OSTI; NTIS; GPO Dep. 

This proceedings summarizes recent work concerning stability 
and handling of fuels. Jet fuels, gasolines, heavy oils, and distillate 
fuels were considered. Fuel issues relevant to environmental man- 
dates were discussed. Selected papers are indexed separately for 
inclusion in the Energy Science and Technology Database. 


03 NATURAL GAS 


12129 (DOE/MC/28138-3974) Development of a natural gas 
systems analysis model (GSAM). Annual report, January 
1994—January 1995. ICF Resources, Inc., Fairfax, VA (United 
States). Jul 1994. 151p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-92MC28138. Order Number 
DE95000058. Source: OSTI; NTIS; GPO Dep. 

The objective of GSAM development is to create a comprehen- 
sive, non-proprietary, microcomputer model of the North American 
natural gas system. GSAM explicitly evaluates the key components 
of the system, including the resource base, exploration and devel- 
opment practices, extraction technology performance and costs, 
project economics, transportation costs and restrictions, storage, 
and end-use. The primary focus is the detailed characterization of 
the resource base at the reservoir and sub-reservoir level. This dis- 
aggregation allows direct evaluation of alternative extraction 
technologies based on discretely estimated, individual well produc- 
tivity, required investments, and associated operating costs. 
GSAM's design allows users to evaluate complex interactions of 
current and alternative future technology and policy initiatives as 
they directly impact the gas market. Key activities completed during 
the past year include: conducted a comparative analysis of 
commercial reservoir databases; licensed and screened NRG As- 
sociates Significant Oil and Gas Fields of the US reservoir 
database; developed and tested reduced form reservoir model pro- 
duction type curves; fully developed database structures for use in 
GSAM and linkage to other systems; developed a methodology for 
the exploration module; collected and updated upstream capital 
and operating cost parameters; completed initial integration of 
downstream/demand models; presented research results at METC 
Contractor Review Meeting; conducted other briefings for METC 
managers, including initiation of the GSAM Environmental Module; 
and delivered draft topical reports on technology review, model re- 
view, and GSAM methodology. 
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12130 (DOE/MC/28178-95/C 0449) Subquallty natural gas 
sweetening and dehydration potential of the physical solvent 
N-formyl-morpholine. Semrau, J.T.; Palla, N.; Lee, A.L. Institute 
of Gas Technology, Chicago, IL (United States). [1995]. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-92MC28178. (CONF-950281-1: Laurance Reid gas condi- 
tioning conference, Norman, OK (United States), 17 Feb - 1 mar 
1995). Order Number DE95008772. Source: OSTI; NTIS; GPO 


Almost all gas produced in the United States requires processing 
before it is placed in the transmission system. For approximately 
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50% of the gas, this is just dehydration. The remainder, however, 
requires processing that is more complex and costly. A report to 
the Gas Research Institute states that about 30% of the proven 
gas reserves contained sufficient nitrogen, carbon dioxide or hydro- 
gen sulfide to be classified as a subquality. 


12131 (DOE/MC/28178-3989) Evaluation of high-efficiency 
gas-liquid contactors for natural gas processing. Sem-annual 
report, April-September 1994. institute of Gas Technology, Des 
Plaines, IL (United States). Nov 1994. 114p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-92MC28178. 
Order Number DE95000065. Source: OSTI; NTIS; GPO Dep. 

Objective was to ensure reliable supply of high-quality natural 
gas by reducing the cost of treating subquality natural gas contain- 
ing H20, COz, H2S and/or trace quantities of other gaseous 
impurities by applying high-efficiency rotating and structured pack- 
ing gas liquid contactors. The work included analysis of base case 
residence time, viscosity studies on low pressure rotary contactor 
system, and surface tension studies on the contactor. 


12132 (DOE/METC/C-95/7173) Integrated analysis of pro- 
duction potential and profitability of a horizontal well in the 
Lower Glen Rose Formation, Maverick County, Texas. Ammer, 
J.R. (Dept. of Energy, Morgantown, WV (United States)); Mroz, 
T.H.; Zammerilli, A.M.; Yost, A.B. Il; Muncey, J.G.; Hegeman, P.S. 
USDOE Morgantown Energy Technology Center, WV (United 
States). [1995]. 16p. Sponsored by USDOE, Washington, DC 
(United States). (CONF-950433-1: SPE production operations 
symposium, Oklahoma City, OK (United States), 2-4 Apr 1995). 
Order Number DE95008212. Source: OSTI; NTIS; GPO Dep. 

The U.S. Department of Energy/Morgantown Energy Technology 
Center (DOE/METC) awarded a contract in 1991 to Prime Energy 
Corporation (PEC) to demonstrate the benefit of using horizontal 
wells to recover gas from low permeability formations. The project 
area was located in the Chittim field of Maverick County, Texas. 
The Lower Glen Rose Formation in the Chittim field was a promis- 
ing horizontal well candidate based on the heterogenous nature of 
the reservoir (suggested by large well-to-well variances in re- 
serves) and the low percentage of economical vertical wells. Since 
there was substantial evidence of reservoir heterogeneity, it was 
unknown whether the selected, wellsite would penetrate a reservoir 
with the desired properties for a horizontal well. Thus, an integrated 
team was formed to combine geologic analysis, seismic interpreta- 
tion, reservoir engineering, reservoir simulation, and economic 
assessment to analyze the production potential and profitability of 
completing a horizontal well in the Lower Glen Rose formation. 


12133 (DOE/METC/C—95/7180) Analysis of production re- 
sponse to CO,/sand fracturing: A case study. Yost, A.B. Il; 
Mazza, R.L.; Remington, R.E. ll. USDOE Morgantown Energy 
Technology Center, WV (United States). [1995]. 9p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-941185—2: East- 
ern regional conference and exhibition of the Society of Petroleum 
Engineers: natural gas - a bright future, Charleston, WV (United 
States), 8-10 Nov 1994). Order Number DE95008942. Source: 
OSTI; NTIS; GPO Dep. 

The U.S. Department of Energy, Petroleum Consulting Services, 
Universal Well Services, and Canadian Fracmaster have recently 
performed eight CO2/sand stimulations on four Devonian Shale 
gas wells in the Appalachian Basin. Four two-stage CO2/sand stim- 
ulations were executed with two operators in the Pike and Martin 
County, Kentucky area. All stimulations involved 120 tons of carbon 
dioxide (CO2) and up to 47,500 pounds of sand. In addition, there 
are eleven existing control wells stimulated with four two-stage 
foam fracs and seven two-stage nitrogen fracs. Production results 
from these fifteen wells are compared. After nine months of produc- 
tion, CO2/sand fractured wells in the Pike County, Kentucky study 
area are nearly twice as productive as nitrogen gas fraced wells 
and nearly five times better than the foam fraced wells in the study 
group. The per well incremental gas production after nine months 
ranged from 13.5-22.2 MMcf per well for nitrogen gas and foam 
fraced wells, respectively. Discussion of the CO./sand treatment 
parameters, job execution, and a representative pressure/injection 
response are discussed in detail. As the operators begin to utilize 
the CO2/sand frac process on more wells, the new stimulation pro- 
cess will become commercially available on a routine basis. 
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12134 (DOE/MC/29228-3976) Selective methane oxidation 
over promoted oxide catalysts. Quarterly report, September— 
November, 1994. Klier, K.; Herman, R.G.; Shi, C.; Wang, C.B.; 
Sun, Q. Lehigh Univ., Bethlehem, PA (United States). Dec 1994. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG21-92MC29228. Order Number DE95000060. Source: 
OSTI; NTIS; GPO Dep. 

Experimental research in the direct conversion of methane to 
methanol using a double bed reactor and with gaseous steam as 
cofeed with the CH,/air reactant mixture continued during this 
quarter in order to improve the methanol space time yield. Work 
was carried out along several pathways that included a stability 
test of the second bed catalyst 1%V20s/SiO2 that yielded up to 
100 g methanol/kg cat/hr and investigation of the effect of pressure 
on methanol yields. Redox dopants were put onto several metal 
oxide supports in an attempt to find better second bed catalysts. A 
catalyst that was reasonably selective towards oxygenates was ob- 
tained when SiOz was used as the support and low quantities of 
Fe or Cu were utilized. Attempts were also made to incorporate al- 
kali ions into the catalysts to improve the surface hydrolyzability. 
Experiments were carried out to examine the effect of pressure 
and temperature on the oxygenate productivity over a double- 
layered catalyst bed of 0.1 g 1 wt% SO,4?-/Sr/La.Oxg as the first 
bed and 0.1 g 1 wt% V20s/SiO2 as the second bed without H2O 
cofeed in a glass-lined tubular down-flow reactor at pressures of 
0.1-3.2 MPa (14.7-460 psig), temperatures of 450-500 C, and 
with a reactant flow rate having a ratio of CH,4/air = 150/50 ml/min. 
Reaction products observed were methanol, formaldehyde, carbon 
dioxide, acetylene, ethylene, and ethane. The overall activity of the 
catalyst increased at low pressures and high temperature. How- 
ever, testing at low temperature and high pressure was found to 
favor methanol production. 
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12135 (DOE/EIA—0130(95/02)) Natural gas monthly, Febru- 
ary 1995. USDOE Energy Information Administration, Washington, 
DC (United States). Office of Oil and Gas. Feb 1995. 108p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95007709. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration (EIA), U.S Depart- 
ment of Energy (DOE). 1995-96 projections made for natural gas 
include: consumption in 1994 increased 3% over 1993 with growth 
expected to be slightly over 2% in 1995 and 1996; production of 
natural gas will not match 1994’s growth of 3% but will be 1% in 
1995 and 3% in 1996; storage capacity will stay fairly constant; im- 
ports of natural gas are expected to rise by 6% in 1995 and 8% in 
1996; prices declined by 21% in 1994 with further declines in 1995, 
but price increases are expected in 1996. 


12136 (DOE/EIA-0130(95/03)) Natural gas monthly, March 
1995. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 30 Mar 1995. 108p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95009512. Source: OSTI; NTIS; GPO; GPO Dep. 

This report for march 1995, highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. A glossary is included. 


12137 (DOE/EIA-M062/1(95)) Model documentation: Natu- 
ral gas transmission and distribution mode! of the National 
Energy Modeling System. Volume 1. USDOE Energy Information 
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Administration, Washington, DC (United States). Energy Supply 
and Conversion Div. 17 Feb 1995. 429p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95008327. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Natural Gas Transmission and Distribution Model (NGTDM) 
is the component of the National Energy Modeling System (NEMS) 
that is used to represent the domestic natural gas transmission 
and distribution system. NEMS was developed in the Office of inte- 
grated Analysis and Forecasting of the Energy information 
Administration (EIA). NEMS is the third in a series of computer- 
based, midterm energy modeling systems used since 1974 by the 
EIA and its predecessor, the Federal Energy Administration, to an- 
alyze domestic energy-economy markets and develop projections. 
The NGTDM is the model within the NEMS that represents the 
transmission, distribution, and pricing of natural gas. The model 
also includes representations of the end-use demand for natural 
gas, the production of domestic natural gas, and the availability of 
natural gas traded on the international market based on informa- 
tion received from other NEMS models. The NGTDM determines 
the flow of natural gas in an aggregate, domestic pipeline network, 
connecting domestic and foreign supply regions with 12 demand 
regions. The methodology employed allows the analysis of impacts 
of regional capacity constraints in the interstate natural gas pipeline 
network and the identification of pipeline capacity expansion re- 
quirements. There is an explicit representation of core and noncore 
markets for natural gas transmission and distribution services, and 
the key components of pipeline tariffs are represented in a pricing 
algorithm. Natural gas pricing and flow patterns are derived by ob- 
taining a market equilibrium across the three main elements of the 
natural gas market: the supply element, the demand element, and 
the transmission and distribution network that links them. The 
NGTDM consists of four modules: the Annual Flow Module, the 
Capacity F-expansion Module, the Pipeline Tariff Module, and the 
Distributor Tariff Module. A model abstract is provided in Appendix 
A. 
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12138 (DOE/EIA-0591) The value of underground storage 
in today’s natural gas industry. USDOE Energy Information Ad- 
ministration, Washington, DC (United States). Office of Oil and 
Gas. Mar 1995. 97p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95008769. Source: OSTI; NTIS; 
GPO; GPO Dep. 

The report consists of three chapters and four appendices. 
Chapter 1 provides basic information on the role of storage in to- 
day’s marketplace where natural gas is treated as a commodity. 
Chapter 2 provides statistical analyses of the relationship between 
storage and spot prices on both a monthly and daily basis. For the 
daily analysis, temperature data were used a proxy for storage 
withdrawals, providing a new means of examining the short-term 
relationship between storage and spot prices. Chapter 3 analyzes 
recent trends in storage management and use, as well as plans for 
additions to storage capacity. It also reviews the status of the new 
uses of storage resulting from Order 636, that is, market-based 
rates and capacity release. Appendix A serves as a stand-along 
primer on storage operations, and Appendix B provides further 
data on plans for the expansion of storage capacity. Appendix C 
explains recent revisions made to working gas and base gas ca- 
pacity on the part of several storage operators in 1991 through 
1993. The revisions were significant, and this appendix provides a 
consistent historical data series that reflects these changes. Finally, 
Appendix D presents more information on the regression analysis 
presented in Chapter 2. 19 refs., 21 figs., 5 tabs. 
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12139 (UCRL-JC—118361) Cresshole EM for oll field char- 
acterization and EOR monitoring: Field examples. Wilt, M. 
(Lawrence Livermore National Lab., CA (United States)); Schenkel, 
C.; Torres-Verdin, C.; Lee, Ki Ha; Tseng, Hung-Wen. Lawrence Liv- 
ermore National Lab., CA (United States). Sep 1994. 20Op. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950202-1: 6. international con- 
ference on heavy crude and tar sands, Houston, TX (United 
States), 11-18 Feb 1995). Order Number DE95008811. Source: 
OSTI; NTIS; GPO Dep. 

Crosshole and surface-to-borehole electromagnetic (EM) imaging 
is applied to reservoir characterization and steam flood monitoring 
in a central California oil field. Steam was injected into three 
stacked, eastward-dipping, unconsolidated oil sands within the up- 
per 200 in. The steam plume is expected to develop as an ellipse 
aligned with the regional northwest-southeast strike. EM measure- 
ments were made from two fiberglass-cased observation wells 
straddling the steam injector on a northeast-southwest profile. Field 
data were collected before the initiation of a steam drive to map the 
distribution of the oil sands and then six months after the steam 
was injected to monitor the progress of the steam chest. Resisitivity 
images derived from the EM data collected before steam injection 
clearly delineate the distribution and dipping structure on the target 
oil sands. Difference images from data collected before and after 
steam flooding indicate that the steam chest has developed only in 
the deeper oil sands, and it has preferentially migrated eastward. 
Surface-to-borehole measurements were useful in mapping the 
distribution of the major oil sands, but they were insensitive to re- 
sisitivity changes in the early stages of the steam flood. 
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12140 (AAA-KTF/FKF-94/8) The influence of temperature 
and gas composition on the sintering of Estonian oll share 
ash. Parve, T.; Skrifvars, B.J.; Ots, A.; Hupa, M. Aabo Akademi, 
Turku (Finland). Combustion Chemistry Research Group. 1994. 
36p. Order Number DE95755130. Source: OSTI; NTIS. 

In this work it is studied how the oil shale ash will behave in typi- 
cal fluidized bed conditions, with a focus on bed agglomeration and 
fireside deposit. We wanted especially to study the effects of differ- 
ent gas atmospheres and temperatures on the ash sample 
sintering. Three different types of ashes were used: (i) ash col- 
lected from the electrostatic precipitator of a pulverized fuel fired 
boiler, using oil shale as a fuel, (ii) ash collected from the cyclone 
of that same boiler and (iii) oil shale ash prepared by standard lab- 
oratory procedures. The ashes were studied using a laboratory 
scale compression strength sintering test. Different ash samples 
were pelletized to standard sized cylindrical sample pellets. The 
pellets were then exposed to various temperatures (300- 1050 deg 
C) and various gas atmospheres (dry air, SO2(g)-O2(g)-N2(g), 
CO2(g)-O2(g)-No(g), typical flue gas) in a tube furnace for 4 hours. 
After the exposure the pellets were tested on their compression 
strength with a standard compression strength testing device, the 
pellet strength being taken as the degree of sintering of the tested 
pellet. The compression strength tests were complemented with 
chemical analyses of selected heat treated ash pellets. The weight 
and size changes of the heat treated pellets were also recorded. 
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12141 (CEA-CONF—11921) Nuclear microprobe study of 
the leaching behaviour of sintered UO2. Trocellier, P.; Gallien, 
J.P.; Cachoir, C. CEA Centre d'Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Recherche sur |’Etat Condense, les 
Atomes et les Molecules. 1994. ip. (CONF-941010—: 4. 
international conference on nuclear microprobe technology and ap- 
plications, Shanghai (China), 10-14 Oct 1994). Order Number 
DE95624543. Source: OSTI; NTIS (US Sales Only); INIS. 

Pellets of unirradiated sintered UO2 were leached by groundwa- 
ter solution in controlled red/ox conditions. Leachant composition 
was determined using conventional analytical chemistry methods. 
Solid surface was characterized using proton, deuteron and 
helium-4 ions microbeams by wRBS and ywNRA techniques. Ther- 
modynamical calculations using a geochemistry simulation code 
were simultaneously carried on. The comparison of these three dif- 
ferent approaches permits us to describe the first steps of the 
alteration phenomenon occurring for uranium dioxide in a ground- 
water environment. The progressive oxidation of the UOz surface 
and the formation of secondary phases, mainly hydrates and car- 
bonates species, are presented and discussed. 


12142 (CEA-CONF—-11922) Study of the leaching behaviour 
of sintered UO2 in groundwater using nuclear microprobe 
techniques. Trocellier, P.; Gallien, J.P.; Cachoir, C. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Recherche sur l’Etat Condense, les Atomes et les Molecules. 
1994. ip. (CONF-941075—: 18. international symposium on the 
scientific basis for nuclear waste management, Kyoto (Japan), 23- 
27 Oct 1994). Order Number DE95624544. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Pellets of unirradiated sintered UO. were leached by groundwa- 
ter solution in controlled red/ox conditions. Leachant composition 
was determined using conventional analytical chemistry methods. 
Solid surface was characterized using proton, deuteron and 
helium-4 ions microbeams by uRBS and uNRA techniques. Ther- 
modynamical calculations using a geochemistry simulation code 
were simultaneously carried on. The comparison of these three dif- 
ferent approaches permits us to describe the first steps of the 
alteration phenomenon occurring for uranium dioxide in a ground- 
water environment. The experimental leaching set-up, specially 
built for this purpose, is described. Experimental results concerning 
both leachant analysis and surface characterization are given. The 
progressive oxidation of the UO. surface and the formation of sec- 
ondary phases, mainly hydrates and carbonates species, are 
presented and discussed. Several uranium compounds, assumed 
to likely control the solubility process both in oxidizing or in reduc- 
ing conditions are identified. 


12143 (UCRL-ID-119658) Forensic radiochemistry of PUB- 
LIC site inspection samples. Moody, K.J. Lawrence Livermore 
National Lab., CA (United States). 5 Jan 1995. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95008345. Source: OSTI; NTIS; GPO 
Dep. 

For the past two years, the Isotope Sciences Division (formerly 
Nuclear Chemistry) has been developing a program to extract 
forensic information from samples of plutonium or highly-enriched 
uranium. In the case of Pu, it is possible to determine the date of 
chemical separation, the date of its casting as metal, the enrich- 
ment of the uranium starting material, the length and perhaps other 
details (neutron spectrum and fluence) of reactor irradiation, the re- 
processing technique, and clues to the identity of a specific facility. 
For enriched uranium, information is possible on the detailed time- 
line of material production, including the date of enrichment, 
whether the plant feed was formerly-irradiated uranium, the date of 
final purification, and facility-specific clues. 
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12144 (UCRL-LR-111984-94-2, pp. 1-9) Production plant 
separator system conceptual design. Ng, E.; Kan, T. Lawrence 
Livermore National Lab., CA (United States). [1994]. In /sotope 





Separation and Advanced Manufacturing Technology. ISAM semi- 
annual report, Volume 3, Number 1, October 1993-March 1994. 
46p. Order Number DE95000313. Source: OSTI; NTIS. 

A full conceptual design has been completed for a Uranium 
Atomic Vapor Laser Isotope Separation (U-AVLIS) production plant 
capable of producing ~1700 metric tons of enriched uranium per 
year (MTU/y). This plant is the first step in the deployment of 
AVLIS enrichment technology, which will provide inexpensive, de- 
pendable, and environmentally safe uranium enrichment services 
to utility customers. Previous issues of the ISAM Semiannual Re- 
port describe other major systems in the plant, namely the laser, 
feed and product systems. This article describes the design of the 
separator system. The separator system is a a key component in 
the plant. After the feed conversion system converts uranium triox- 
ide (UO3) to a uranium-iron alloy, the alloy enters the separator 
system. In the separator, and intense electron beam vaporizes 
uranium metal in a vacuum chamber. In the laser system, fixed- 
frequency copper-vapor lasers pump tunable dye lasers. These 
precisely tuned dye lasers then selectively excite and ionize 
uranium-235 atoms in the vapor stream, leaving the uranium-238 
atoms untouched. The photo-ions of uranium-235 are then drawn 
to an electrically biased collector, producing the enriched product 
stream. The remaining vapor flows through, producing the depleted 
tails stream. Both product and tails streams are continuously re- 
moved from the separator pod as flowing liquid uranium metal. 
Withdrawal containers are used to collect separately the enriched 
and depleted uranium. The enriched product will be converted by 
fuel fabricators to uranium dioxide (UO) and used to fabricate re- 
actor fuel assemblies for utility customers. 


12145 (UCRL-LR-111984-94-2, pp. 10-18) High-power 
optica-fiber transport network. Cohen, S.J; Paris, R.D. 
Lawrence Livermore National Lab., CA (United States). [1994]. In 
Isotope Separation and Advanced Manufacturing Technology. ISAM 
semiannual report, Volume 3, Number 1, October 1993—March 
1994. 46p. Order Number DE95000313. Source: OSTI; NTIS. 

In the U-AVLIS Program, organic dye laser chains generate the 
high-power, tunable laser light required by the uranium photoioniza- 
tion process. Up to fifteen chains of large-bore copper vapor lasers 
(CVLs) serve as the excitation source for these dye laser chains. 
Due to physical constraints and other considerations, the copper 
and dye laser systems are physically separated within the U-AVLIS 
Program’s Laser Demonstration Facility (LDF). An optical network 
is therefore required that serves as the conduit to efficiently trans- 
port the multi-kilowatt CVL beams to the dye lasers chains. 
Approximately ten years ago, the program began investigating the 
use of large-core optical-fiber cables as an alternative means of 
transporting CVL light. At that time, it was decided to separate the 
portion of the discrete delivery network that transported laser light 
to the dye master oscillators (DMOs) of the dye laser chains and 
convert that to an optical-fiber delivery approach. This first step in 
using optical fibers to transport CVL light to the low-power ‘front 
end’ of the system was very successful and to date, several hun- 
dred thousand hours of routine, fiber-pumped DMO operation have 
been recorded. A key advantage in using optical fibers to deliver 
pump light to the DMOs is that the alignment of the optical fiber to 
the laser cavity is fixed, eliminating the need to make adjustments 
after the initial setup. Based on the experience gained pumping the 
DMOs with light delivered by optical fibers, nearly four years ago 
the more challenging task of converting the entire discrete copper 
laser delivery system to an optical-fiber-based network was begun. 


12146 (UCRL-LR—111984-94-2, pp. 19-29) Thermal model- 
ing of an indirectly heated E-beam gun. Jallouk, P.A. Lawrence 
Livermore National Lab., CA (United States). [1994]. In /sotope 
Separation and Advanced Manufacturing Technology. ISAM semi- 
annual report, Volume 3, Number 1, October 1993-March 1994. 
46p. Order Number DE95000313. Source: OSTI; NTIS. 

Uranium atomic vapor for the Atomic Vapor Laser Isotope Sepa- 
ration (AVLIS) process is produced by magnetically steering a 
high-power electron beam to the surface of the uranium melt. The 
electron beam is produced by a Pierce-type axial E-beam gun with 
an indirectly heated emitter (IDHE)-the industry standard for 
high-power melting and vaporization. AVLIS process design re- 
quirements for the E-beam gun are stringent, particularly in the 
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areas of modularity, compactness, and lifetime. The gun assembly 
details are complex, geometric clearances are tight, and operating 
temperatures and stress levels are at the upper limits of accept- 
ability. Detailed three-dimensional finite-element thermal models of 
the E-beam gun have been developed to address this challenging 
thermal packaging issue. These models are used in conjunction 
with design and testing activities to develop a gun exhibiting a high 
level of reliability for acceptable operation in a plant environment. 
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12147 (CONF-950145-3) Molten fluoride fuel salt chem- 
istry. Toth, L.M.; Del Cul, G.D.; Dai, S.; Metcalf, D.H. Oak Ridge 
National Lab., TN (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From Conference on accelerator-driven transmutation 
technologies and applications (A-DTTA); Albuquerque, NM (United 
States); 8-12 Jan 1995. Order Number DE95007025. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The chemistry of molten fluorides is traced from their develop- 
ment as fuels in the Molten Salt Reactor Experiment with important 
factors in their selection being discussed. Key chemical character- 
istics such as solubility, redox behavior, and chemical activity are 
explained as they relate to the behavior of molten fluoride fuel sys- 
tems. Development requirements for fitting the current state of the 
chemistry to modern nuclear fuel system are described. It is con- 
cluded that while much is known about molten fluoride behavior 
which can be used effectively to reduce the amount of develop- 
ment required for future systems, some significant molten salt 
chemical questions must still be addressed. 
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12148 (ANL/CMT/CP-84355) Pyrochemical processing of 
DOE spent nuclear fuel. Laidier, J.J. Argonne National Lab., IL 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
941207-23: Spent nuclear fuel meeting: challenges and initiatives, 
Salt Lake City, UT (United States), 14-16 Dec 1994). Order Num- 
ber DE95005872. Source: OSTI; NTIS; INIS; GPO Dep. 

A compact, efficient method for conditioning spent nuclear fuel is 
under development. This method, known as pyrochemical process- 
ing, or “pyroprocessing,” provides a separation of fission products 
from the actinide elements present in spent fuel and further sepa- 
rates pure uranium from the transuranic elements. The process 
can facilitate the timely and environmentally-sound treatment of the 
highly diverse collection of spent fuel currently in the inventory of 
the United States Department of Energy (DOE). The pyroprocess 
utilizes elevated-temperature processes to prepare spent fuel for 
fission product separation; that separation is accomplished by a 
molten salt electrorefining step that provides efficient (>99.9%) 
separation of transuranics. The resultant waste forms from the py- 
roprocess, are stable under envisioned repository environment 
conditions and highly leach-resistant. Treatment of any spent fuel 
type produces a set of common high-level waste forms, one a min- 
eral and the other a metal alloy, that can be readily qualified for 
repository disposal and avoid the substantial costs that would be 
associated with the qualification of the numerous spent fuel types 
included in the DOE inventory. 


12149 (ANL/TD/CP-84383) Production of metal waste 
forms from spent fuel treatment. Westphal, B.R.; Keiser, D.D.; 
Rigg, R.H.; Laug, D.V. Argonne National Lab., IL (United States). 
[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-941207-24: 
Spent nuclear fuel meeting: challenges and initiatives, Salt Lake 
City, UT (United States), 14-16 Dec 1994). Order Number 
DE95005871. Source: OSTI; NTIS; INIS; GPO Dep. 

Treatment of spent nuclear fuel at Argonne National Laboratory 
consists of a pyroprocessing scheme in which the development of 
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suitable waste forms is being advanced. Of the two waste forms 
being proposed, metal and mineral, the production of the metal 
waste form utilizes induction melting to stabilize the waste product. 
Alloying of metallic nuclear materials by induction melting has long 
been an Argonne strength and thus, the transition to metallic waste 
processing seems compatible. A test program is being initiated to 
coalesce the production of the metal waste forms with current in- 
duction melting capabilities. 


12150 (CEA-CONF-11874) Safety in the reprocessing pro- 
cesses. Heckenroth, J.G. CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Direction du Cycle du Com- 
bustible. 1993. 4p. (In French). (CONF-9311296—: Colloquium on 
reprocessing processes, Marignane (France), 19 Nov 1993). Order 
Number DE95624889. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the irradiated fuel reprocessing in the nuclear reac- 
tors is to recover the valorizable substances such as uranium and 
plutonium and to separate the wastes. The element separation is 
carried out by solvent selective extraction. The reprocessing stages 
are the followings: decontamination and fuel transfer on the plant 
site, mechanical treatment, solubilization of fuels and clarifying of 
the solutions, extractions, uranium and plutonium conditioning, 
waste conditioning. But there are naturally safety stresses. For the 
reprocessing plants the nature as it is called conventional are as- 
sociated with the nuclear hazards. The plant surety is warranted by 
a safety analysis. 


12151 (HDC—1251) Material balance flowsheet Redox Pro- 
duction plant. Tomlinson, R.E. Hanford Works, Richland, WA 
(United States). 6 Jun 1949. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95008454. Source: OSTI; NTIS; GPO Dep. 

The attached material balance flowsheet for the proposed Redox 
Production plant is based on the two chemical flowsheets submit- 
ted by R.B. Richards of the Technical Division in HW 13,320 
(INDC-3130) and HW 13,452 (INDC 3176). Production rates for the 
plant have been assumed as 2.5 short tone U per day (including a 
maximum of 0.75 short tons of U from stored Bi PO, waste) and 
19 kg. Pu per month (633 gms/day) as established by the Redox 
Committee. The flowsheets for preparation of solvent extraction 
feed from Bi PO, waste, as well as the waste treatment systems 
will be covered in a future document. 


12152 (INEL—94/0030) Depleted uranium plasma reduction 
system study. Rekemeyer, P.; Feizollahi, F.; Quapp, W.J.; Brown, 
B.W. Idaho National Engineering Lab., Idaho Falls, ID (United 
States). Dec 1994. 47p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-941D13223. Order Number 
DE95008563. Source: OSTI; NTIS; INIS; GPO Dep. 

A system life-cycle cost study was conducted of a preliminary 
design concept for a plasma reduction process for converting de- 
pleted uranium to uranium metal and anhydrous HF. The 
plasma-based process is expected to offer significant economic 
and environmental advantages over present technology. Depleted 
Uranium is currently stored in the form of solid UF,, of which ap- 
proximately 575,000 metric tons is stored at three locations in the 
U.S. The proposed system is preconceptual in nature, but includes 
all necessary processing equipment and facilities to perform the 
process. The study has identified total processing cost of approxi- 
mately $3.00/kg of UF, processed. Based on the results of this 
study, the development of a laboratory-scale system (1 kg/h 
throughput of UF6) is warranted. Further scaling of the process to 
pilot scale will be determined after laboratory testing is complete. 


12153 (WHC-SP-1147) PUREX/UO, facilities deactivation 
lessons learned history. Hamrick, D.G.; Gerber, M.S. Westing- 
house Hanford Co., Richland, WA (United States). Jan 1995. 140p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95007185. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Plutonium-Uranium Extraction (PUREX) Facility operated 
from 1956-1972, from 1983-1988, and briefly during 1989-1990 to 
produce for national defense at the Hanford Site in Washington 
State. The Uranium Trioxide (UO3) Facility operated at the Hanford 
Site from 1952-1972, 1984-1988, and briefly in 1993. Both plants 
were ordered to permanent shutdown by the U.S. Department of 
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Energy (DOE) in December 1992, thus initiating their deactivation 
phase. Deactivation is that portion of a facility’s life cycle that 
occurs between operations and final decontamination and decom- 
missioning (D&D). This document details the history of events, and 
the lessons learned, from the time of the PUREX Stabilization 
Campaign in 1989-1990, through the end of the first full fiscal year 
(FY) of the deactivation project (September 30, 1994). 
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Refer also to citation(s) 12373, 12375, 12412, 12474, 12554, 
12564, 13364, 13368, 14685 


12154 (CEA-CONF-11877) Dry vault for spent fuel deposi 
tory. Basic outsets, operating results and safety of the 
"CASCAD” plant. Bardelle, P. (CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. d’Etudes 
des Combustibles); Mercier, J.P. CEA Centre d'Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. d’Etudes 
des Combustibles. 1994. 6p. (CONF-941019-: European nuclear 
conference and exhibition, Lyon (France), 2-6 Oct 1994). Order 
Number DE95625114. Source: OSTI; NTIS (US Sales Only); INIS. 

The building includes a depository concrete cell equipped with 
315 depository wells. The cooling of these wells is guaranteed by 
an air natural circulation. A handling cell completes the installation. 
The depository layout allows to guarantee the safety-criticality even 
in case of 9 MSK strength earthquake. The biological protections 
supplied by concrete walls, the lead glass window and the shield- 
ing doors has been calculated in order to limit to 2 u Sv/h, the 
dose rate at the work place. No staff contamination or irradiation 
was observed. 


12155 (CONF-941207-29) Achieving Increased spent fuel 
storage capacity at the High Fiux Isotope Reactor (HFIR). Cook, 
D.H. (Oak Ridge National Lab., TN (United States)); Chang, S.J.; 
Dabs, R.D.; Freels, J.D.; Morgan, K.A.; Rothrock, R.B.; Griess, J.C. 
Oak Ridge National Lab., TN (United States). [1994]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Spent nuclear fuel meeting: challenges 
and initiatives; Salt Lake City, UT (United States); 14-16 Dec 1994. 
Order Number DE95008782. Source: OSTI; NTIS; INIS; GPO Dep. 

The HFIR facility was originally designed to store approximately 
25 spent cores, sufficient to allow for operational contingencies and 
for cooling prior to off-site shipment for reprocessing. The original 
capacity has now been increased to 60 positions, of which 53 are 
currently filled (September 1994). Additional spent cores are 
produced at a rate of about 10 or 11 per year. Continued HFIR op- 
eration, therefore, depends on a significant near-term expansion of 
the pool storage capacity, as well as on a future capability of re- 
processing or other storage alternatives once the practical capacity 
of the pool is reached. To store the much larger inventory of spent 
fuel that may remain on-site under various future scenarios, the 
pool capacity is being increased in a phased manner through in- 
stallation of a new multi-tier spent fuel rack design for higher 
density storage. A total of 143 positions was used for this paper as 
the maximum practical pool capacity without impacting operations; 
however, greater ultimate capacities were addressed in the sup- 
porting analyses and approval documents. This paper addresses 
issues related to the pool storage expansion including (1) seismic 
effects on the three-tier storage arrays, (2) thermal performance of 
the new arrays, (3) spent fuel cladding corrosion concerns related 
to the longer period of pool storage, and (4) impacts of increased 
spent fuel inventory on the pool water quality, water treatment sys- 
tems, and LLLW volume. 


12156 (DOE/EM-0199) Plutonium Vulnerability Manage- 
ment Plan. USDOE, Washington, DC (United States). Mar 1995. 
153p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95009364. Source: OSTI; NTIS; INIS; GPO Dep. 
This Plutonium Vulnerability Management Plan describes the De- 
partment of Energy's response to the vulnerabilities identified in the 
Plutonium Working Group Report which are a result of the cessa- 
tion of nuclear weapons production. The responses contained in 
this document are only part of an overall, coordinated approach 
designed to enable the Department to accelerate conversion of all 





nuclear materials, including plutonium, to forms suitable for safe, 
interim storage. The overall actions being taken are discussed in 
detail in the Department's Implementation Plan in response to the 
Defense Nuclear Facilities Safety Board (DNFSB) Recommenda- 
tion 94-1. This is included as Attachment B. 


12157 (DOE/RW-0006-Rev.10) Integrated Data Base 
report—1993: U.S. spent nuclear fuel and radioactive waste in- 
ventories, projections, and characteristics. Revision 10. Oak 
Ridge National Lab., TN (United States). Dec 1994. 376p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL/M-4068). Source: OSTI (Free of 
Charge); INIS. 

The Integrated Data Base Program has compiled historic data on 
inventories and characteristics of both commercial and DOE spent 
nuclear fuel; also, commercial and US government-owned radioac- 
tive wastes through December 31, 1993. These data are based on 
the most reliable information available from government sources, 
the open literature, technical reports, and direct contacts. The infor- 
mation forecasted is consistent with the latest US Department of 
Energy/Energy Information Administration projections of US com- 
mercial nuclear power growth and the expected DOE-related and 
private industrial and institutional activities. The radioactive materi- 
als considered, on a chapter-by-chapter basis, are spent nuclear 
fuel, high-level waste, transuranic waste, low-level waste, commer- 
cial uranium mill tailings, DOE Environmental Restoration Program 
wastes, commercial reactor and fuel-cycle facility decommissioning 
wastes, and mixed (hazardous and radioactive) low-level waste. 
For most of these categories, current and projected inventories are 
given the calendar-year 2030, and the radioactivity and thermal 
power are calculated based on reported or estimated isotopic com- 
positions. In addition, characteristics and current inventories are 
reported for miscellaneous radioactive materials that may require 
geologic disposal. 256 refs., 38 figs., 141 tabs. 


12158 (INEL—94/0014) Summary engineering description of 
underwater fuel storage facility for foreign research reactor 
spent nuclear fuel. Dahike, H.J.; Johnson, D.A.; Rawlins, J.K.; 
Searle, D.K.; Wachs, G.W. Lockheed Idaho Technologies Co., 
Idaho Falls, ID (United States). Oct 1994. 155p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
941D13223. Order Number DE95008577. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a summary description for an Underwater Fuel 
Storage Facility (UFSF) for foreign research reactor (FRR) spent 
nuclear fuel (SNF). A FRR SNF environmental impact Statement 
(EIS) is being prepared and will include both wet and dry storage 
facilities as storage alternatives. For the UFSF presented in this 
document, a specific site is not chosen. This facility can be sited at 
any one of the five locations under consideration in the EIS. These 
locations are the Idaho National Engineering Laboratory, Savannah 
River Site, Hanford, Oak Ridge National Laboratory, and Nevada 
Test Site. Generic facility environmental impacts and emissions are 
provided in this report. A baseline fuel element is defined in 
Section 2.2, and the results of a fission product analysis are pre- 
sented. Requirements for a storage facility have been researched 
and are summarized in Section 3. Section 4 describes three facility 
options: (1) the Centralized-UFSF, which would store the entire 
fuel element quantity in a single facility at a single location, (2) the 
Regionalized Large-UFSF, which would store 75% of the fuel 
element quantity in some region of the country, and (3) the Re- 
gionalized Small-UFSF, which would store 25% of the fuel element 
quantity, with the possibility of a number of these facilities in vari- 
ous regions throughout the country. The operational philosophy is 
presented in Section 5, and Section 6 contains a description of the 
equipment. Section 7 defines the utilities required for the facility. 
Cost estimates are discussed in Section 8, and detailed cost esti- 
mates are included. Impacts to worker safety, public safety, and 
the environment are discussed in Section 9. Accidental releases 
are presented in Section 10. Standard Environmental Impact 
Forms are included in Section 11. 


12159 


(INEL—94/0059) Transportation capabilities study of 
DOE-owned spent nuclear fuel. Clark, G.L. (Packaging Technol- 
ogy, Inc., Tacoma, WA (United States)); Johnson, R.A.; Smith, 
R.W.; Abbott, D.G.; Tyacke, M.J. Packaging Technology, Inc., 
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Tacoma, WA (United States). Oct 1994. 286p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO7- 
941D13223. Order Number DE95008555. Source: OSTI; NTIS; 
GPO Dep. 

This study evaluates current capabilities for transporting spent 
nuclear fuel owned by the US Department of Energy. Currently li- 
censed irradiated fuel shipping packages that have the potential for 
shipping the spent nuclear fuel are identified and then matched 
against the various spent nuclear fuel types. Also included are the 
results of a limited investigation into other certified packages and 
new packages currently under development. This study is intended 
to support top-level planning for the disposition of the Department 
of Energy’s spent nuclear fuel inventory. 


12160 (NUREG/CR-6242) CASKS (Computer Analysis of 
Storage casKS): A microcomputer based analysis system for 
storage cask design review. User’s manual to Version 1b (in- 
cluding program reference). Chen, T.F. (Lawrence Livermore 
National Lab., CA (United States)); Gerhard, M.A.; Trummer, D.J.; 
Johnson, G.L.; Mok, G.C. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering Technology; 
Lawrence Livermore National Lab., CA (United States). Feb 1995. 
222p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (UCRL-ID- 
117418). Source: OSTI; NTIS; GPO; INIS. 

CASKS (Computer Analysis of Storage casKS) is a 
microcomputer-based system of computer programs and databases 
developed at the Lawrence Livermore National Laboratory (LLNL) 
for evaluating safety analysis reports on spent-fuel storage casks. 
The bulk of the complete program and this user's manual are 
based upon the SCANS (Shipping Cask ANalysis System) program 
previously developed at LLNL. A number of enhancements and im- 
provements were added to the original SCANS program to meet 
requirements unique to storage casks. CASKS is an easy-to-use 
system that calculates global response of storage casks to impact 
loads, pressure loads and thermal conditions. This provides review- 
ers with a tool for an independent check on analyses submitted by 
licensees. CASKS is based on microcomputers compatible with the 
IBM-PC family of computers. The system is composed of a series 
of menus, input programs, cask analysis programs, and output dis- 
play programs. All data is entered through fill-in-the-blank input 
screens that contain descriptive data requests. 


12161 (ORNL/TM—12906) Baseline requirements of the pro- 
posed action for the Transportation Management Division 
routing models. Johnson, P.E.; Joy, D.S. Oak Ridge National 
Lab., TN (United States). Feb 1995. 65p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95008657. Source: OSTI; NTIS; INIS; GPO Dep. 

The potential impacts associated with the transportation of haz- 
ardous materials are important to shippers, carriers, and the 
general public. This is particularly true for shipments of radioactive 
material. The shippers are primarily concerned with safety, security, 
efficiency, and equipment requirements. The carriers are concerned 
with the potential impact that radioactive shipments may have on 
their operations—particularly if such materials are involved in an ac- 
cident. The general public has also expressed concerns regarding 
the safety of transporting radioactive and other hazardous materi- 
als through their communities. Because transportation routes are a 
central concern in hazardous material transport, the prediction of 
likely routes is the first step toward resolution of these issues. In 
response to these routing needs, several models have been devel- 
oped over the past fifteen years at Oak Ridge National Laboratory 
(ORNL). The HIGHWAY routing model is used to predict routes for 
truck transportation, the INTERLINE routing model is used to pre- 
dict both rail and barge routes, and the AIRPORT locator model is 
used to determine airports with specified criteria near a specific lo- 
cation. As part of the ongoing improvement of the US Department 
of Energy's (DOE) Environmental Management Transportation 
Management Division’s (EM-261) computer systems and develop- 
ment efforts, a Baseline Requirements Assessment Session on the 
HIGHWAY, INTERLINE, and AIRPORT models was held at ORNL 
on April 27, 1994. The purpose of this meeting was to discuss the 
existing capabilities of the models and data bases and to review 


ERA Vol. 20, No. 6 33 





05 NUCLEAR FUELS 
0509 Transport, Handling, and Storage 


enhancements of the models and data bases to expand their use- 
fulness. The results of the Baseline Requirements Assessment 
Section will be discussed in this report. The discussions pertaining 
to the different models are contained in separate sections. 


12162 (PNL-SA-24126) Bases for extrapolating materials 
durability in fuel storage pools. Johnson, A.B. Jr. Pacific North- 
west Lab., Richland, WA (United States). Dec 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-941207—25: Spent nuclear fuel meeting: 
challenges and initiatives, Salt Lake City, UT (United States), 14- 
16 Dec 1994). Order Number DE95007748. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A major body of evidence indicates that zirconium alloys have 
the most consistent and reliable durability in wet storage, justifying 
projections of safe wet storage greater than 50 y. Aluminum alloys 
have the widest range of durabilities in wet storage; systematic 
control and monitoring of water chemistry have resulted in low 
corrosion rates for more than two decades on some fuels and 
components. However, cladding failures have occurred in a few 
months when important parameters were not controlled. Stainless 
steel is extremely durable when stress, metallurgical and water 
chemistry factors are controlled. LWR SS cladding has survived for 
25 y in wet storage. However, sensitized, stressed SS fuels and 
components have seriously degraded in fuel storage pools (FSPs) 
at ~ 30 C. Satisfactory durability of fuel assembly and FSP com- 
ponent materials in extended wet storage requires investments in 
water quality management and surveillance, including chemical and 
biological factors. The key aspect of the study is to provide storage 
facility operators and other decision makers a basis to judge the 
durability of a given fuel type in wet storage as a prelude to basing 
other fuel management plans (e.g. dry storage) if wet storage will 
not be satisfactory through the expected period of interim storage. 


12163 (PNL-SA-24458) Kinetic and thermodynamic bases 
to resolve issues regarding conditioning of uranium metal 
fuels. Johnson, A.B.; Ballinger, R.G.; Simpson, K.A. Pacific North- 
west Lab., Richland, WA (United States). Dec 1994. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-941207-30: Spent nuclear fuel meeting: 
challenges and initiatives, Salt Lake City, UT (United States), 14- 
16 Dec 1994). Order Number DE95008930. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Numerous uranium - bearing fuels are corroding in fuel storage 
pools in several countries. At facilities where reprocessing is no 
longer available, dry storage is being evaluated to preclude aque- 
ous corrosion that is ongoing. It is essential that thermodynamic 
and kinetic factors are accounted for in transitions of corroding 
uranium-bearing fuels to dry storage. This paper addresses a pro- 
cess that has been proposed to move Hanford N-Reactor fuel from 
wet storage to dry storage. 


12164 
ment thru retrieval of its radioactive Krypton-85 gas. 
Domondon, D.B.; Rara, R.B.; Borras, A.M. Philippine Nuclear Re- 
search Inst., Diliman, Quezon City (Philippines). 1994. 16p. Order 
Number DE95625115. Source: OSTI; NTIS (US Sales Only); INIS. 

Tracer-flo equipment must be cleared of Krypton-85 before these 
can be transported. The rules and regulations on safe transport of 
radioactive materials require Kr-85 gas to be transported in an 
approved container. A new innovative technique/procedure in deac- 
tivating tracer-flo equipment i.e., without separation of the Kr-85 
from the nitrogen was developed by the authors. The developed 
procedure was successfully applied in four tracer-flo equipment of 
three (3) semiconductor firms. In the process, the three firms have 
saved about US$. 28,000.00 (P 800,000.00) if the deactivation 
were undertaken by a foreign service company. The Philippine Nu- 
clear Research Institute (PNRI) retrieved about P 382,000.00 worth 
of Kr-85 that could be used in industrial applications such as leak 
tracing of buried pipes, etc. (author). 1 ref.; 5 figs. 


12165 (SAND-~93-1704) Transportation risk assessment of 
radioactive wastes generated by the N-Reactor stabilization 
program at the Hanford Site, Washington. Wheeler, T. Sandia 
National Labs., Albuquerque, NM (United States). Dec 1994. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


(PNRI-E(EN)-94005) Deactivation of tracer-flo equip- 
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Contract AC04-94AL85000. Order Number DE95006705. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The potential radiological and nonradiological risks associated 
with specific radioactive waste shipping campaigns at the Hanford 
Site are estimated. The shipping campaigns analyzed are associ- 
ated with the transportation of wastes from the N-Reactor site at 
the 200-W Area, both within the Hanford Reservation, for disposal. 
The analysis is based on waste that would be generated from the 
N-Reactor stabilization program. 


12166 (SR/CNEAF-95-01) Spent nuclear fuel discharges 
from US reactors 1993. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. Feb 1995. 238p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE95007594. Source: OSTI; NTIS; INIS; GPO Dep. 

The Energy Information Administration (EIA) of the U.S. Depart- 
ment of Energy (DOE) administers the Nuclear Fuel Data Survey, 
Form RW-859. This form is used to collect data on fuel assemblies 
irradiated at commercial nuclear reactors operating in the United 
States, and the current inventories and storage capacities of those 
reactors. These data are important to the design and operation of 
the equipment and facilities that DOE will use for the future accep- 
tance, transportation, and disposal of spent fuels. The data 
collected and presented identifies trends in burnup, enrichment, 
and spent nuclear fuel discharged form commercial light-water re- 
actor as of December 31, 1993. The document covers not only 
spent nuclear fuel discharges; but also site capacities and invento- 
ries; canisters and nonfuel components; and assembly type 
characteristics. 


12167 (VKTA-17) Conditioning of spent fuel assembiles 
from the Rossendorf RFR research reactor in transport and 
storage containers of the type CASTOR MTR 2. Schneider, B.; 
Hofmann, G. Verein fuer Kernverfahrenstechnik und Analytik 
Rossendorf e.V. (VKTA), Dresden (Germany). Sep 1994. 42p. (in 
German). Order Number DE95763044. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Most of the spent fuel assemblies are temporarily stored in the 
flooded fuel ponds AB 1 and AB 2 of the RFR, and some are still 
in the reactor core. The conditioning task described here is part of 
the RFR spent fuel management concept and covers the safe em- 
placement of the spent fuel elements in the CASTOR MTR 2 
shipping containers and the sealing of the containers in compliance 
with the nuclear licence issued for the conditioning task. The trans- 
fer of the spent fuel assemblies from the present wet storage 
conditions to the dry storage conditions in the CASTOR MTR 2 
containers is done by a mobile manipulation equipment consisting 
essentially of the transfer sluice gate and a transfer container. Sub- 
sequent to conditioning, the shipping containers are to be 
transported to a licensed intermediate storage facility to await their 
transport to a national radwaste repository. The technical handling 
tools for the transfer and manipulation are briefly described, as well 
as the process steps involved, putting emphasis on the detailed 
description of processes and the accompanying time frame, so that 
the conditioning task can be incorporated into the work plan of the 
entire project. The report further presents the EDP concept estab- 
lished for the task, including the required data archivation and 
documentation. (orig.) 


12168 (WHC-SA-2628) Overview of the spent nuclear fuel 
project at Hanford. Daily, J.L. (Dept. of Energy, Richland, WA 
(United States). Richland Operations Office); Fulton, J.C.; Gerber, 
E.W.; Culley, G.E. Westinghouse Hanford Co., Richland, WA 
(United States). Feb 1995. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950216-51: Waste management '95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95007777. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Spent Nuclear Fuel Project's mission at Hanford is to “Pro- 
vide safe, economic and environmentally sound management of 
Hanford spent nuclear fuel in a manner which stages it to final dis- 
position.” The inventory of spent nuclear fuel (SNF) at the Hanford 
Site covers a wide variety of fuel types (production reactor to 
space reactor) in many facilities (reactor fuel basins to hot cells) at 
locations all over the Site. The 2,129 metric tons of Hanford SNF 





represents about 80% of the total US Department of Energy (DOE) 
inventory. About 98.5% of the Hanford SNF is 2,100 metric tons of 
metallic uranium production reactor fuel currently stored in the 
1950s vintage K Basins in the 100 Area. This fuel has been slowly 
corroding, generating sludge and contaminating the basin water. 
This condition, coupled with aging facilities with seismic vulnerabili- 
ties, has been identified by several groups, including stakehokers, 
as being one of the most urgent safety and environmental concerns 
at the Hanford Site. As a direct result of these concerns, the Spent 
Nuclear Fuel Project was recently formed to address spent fuel is- 
sues at Hanford. The Project has developed the K Basins Path 
Forward to remove fuel from the basins and place it in dry interim 
storage. Alternatives that addressed the requirements were devel- 
oped and analyzed. The result is a two-phased approach allowing 
the early removal of fuel from the K Basins followed by its stabi- 
lization and interim storage consistent with the national program. 


12169 (WHC-SD-FF-CDR-006) Conceptual design report, 
Sodium Storage Facility, Fast Flux Test Facility, Project F-031. 
Shank, D.R. (Westinghouse Hanford Co., Richland, WA (United 
States)). Westinghouse Hanford Co., Richland, WA (United States); 
ICF Kaiser Hanford Co., Richland, WA (United States); Meier As- 
sociates, Inc., Kennewick, WA (United States). 14 Feb 1995. 164p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008047. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Sodium Storage Facility Conceptual Design Report provides 
conceptual design for construction of a new facility for storage of 
the 260,000 gallons of sodium presently in the FFTF plant. The fa- 
cility will accept the molten sodium transferred from the FFTF 
sodium systems, and store the sodium in a solid state under an in- 
ert cover gas until such time as a Sodium Reaction Facility is 
available for final disposal of the sodium. 


12170 (WHC-SD-FF-ER-101) FFTF horizontal sodium stor- 


age tank preliminary thermal analysis. Irwin, J.J. Westinghouse 
Hanford Co., Richland, WA (United States). 21 Feb 1995. 19p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008499. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the FFTF Shutdown Program, sodium from the primary and 
secondary heat transport loops, Interim Decay Storage (IDS), and 
Fuel Storage Facility (FSF) will be transferred to four large storage 
tanks for temporary storage. Three of the drain tanks will be cylin- 
drical vertical tanks having a diameter of 28 feet, height of 22 feet 
and fabricated from carbon steel. The vertical tanks were the sub- 
ject of a previous report and are not the subject of this report. The 
fourth tank is a horizontal cylindrical tank 18 feet in diameter, hav- 
ing an overall length of 31 feet and fabricated from carbon steel. 
The purpose of this work is to document the thermal analyses that 
were performed to ensure that the FFTF horizontal sodium storage 
tank design is feasible from a thermal standpoint. The key criterion 
for this analysis is the time to heat up the storage tank containing 
frozen sodium at ambient temperature to 400 F. Normal operating 
conditions include an ambient temperature range of 32 F to 120 F. 
A key parameter in the evaluation of the sodium drain tank is the 
type of insulation. The baseline case assumed four inches of cal- 
cium silicate insulation. An alternate case assumed refractory fiber 
(Cerablanket) insulation also with a thickness of four inches. Both 
cases assumed a total electrical trace heat load of 60 kW, evenly 
distributed on the tank heads and on the tank side wall (cylinder). 


12171 (WHC-SD-FF-ER-102) FFTF vertical sodium storage 
tank preliminary thermal analysis. Irwin, J.J. Westinghouse Han- 
ford Co., Richland, WA (United States). 21 Feb 1995. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. Order Number DE95007782. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the FFTF Shutdown Program, sodium from the primary and 
secondary heat transport loops, Interim Decay Storage (IDS), and 
Fuel Storage Facility (FSF) will be transferred to four large storage 
tanks for temporary storage. Three of the storage tanks will be 
cylindrical vertical tanks having a diameter of 28 feet, height of 22 
feet and fabricated from carbon steel. The fourth tank is a horizon- 
tal cylindrical tank but is not the subject of this report. The storage 
tanks will be located near the FFTF in the 400 Area and rest on a 
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steel-lined concrete slab in an enclosed building. The purpose of 
this work is to document the thermal analyses that were performed 
to ensure that the vertical FFTF sodium storage tank design is fea- 
sible from a thermal standpoint. The key criterion for this analysis 
is the time to heat up the storage tank containing frozen sodium at 
ambient temperature to 400 F. Normal operating conditions include 
an ambient temperature range of 32 F to 120 F. A key parameter 
in the evaluation of the sodium storage tank is the type of insula- 
tion. The baseline case assumed six inches of calcium silicate 
insulation. An alternate case assumed refractory fiber (Cerablan- 
ket) insulation also with a thickness of six inches. Both cases 
assumed a total electrical trace heat load of 60 kW, with 24 kW 
evenly distributed on the bottom head and 36 kW evenly dis- 
tributed on the tank side wall. 


12172 (WHC-SD-FF-SSP-054) An assessment of the viabil- 
ity of storing FFTF sodium in tank cars. Young, M.W.; Burke, 
T.M. Westinghouse Hanford Co., Richland, WA (United States). 27 
Jan 1995. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95006710. Source: OSTI; NTIS; INIS; GPO Dep. 

Current FFTF Transition Project plans call for construction of a 
Sodium Storage Facility to store the plant sodium until it is 
processed either as product or waste. This report evaluates an al- 
ternative concept which would store the sodium in rail tank cars. It 
is concluded that utilizing a simple facility for offloading the FFTF 
sodium to standard industrial tank cars is not technically viable. 
Mitigation of potential radioactive sodium spills requires that the 
offload facility incorporate many of the features of the sodium stor- 
age facility. With these mitigation features incorporated, there is no 
significant cost or schedule advantage for the option of storing the 
FFTF sodium in tank cars when compared to the currently planned 
SSF. In addition, it is believed that the tank car option results in 
higher risk to project success because of unknowns associated 
with technical, regulatory, and public perception issues. It is there- 


fore recommended that the project proceed with definitive design of 
the SSF. 


12173 (WHC-SD-GN-ICD—20001) Interface agreement for 
the management of FFTF Spent Nuclear Fuel. McCormack, R.L. 
Westinghouse Hanford Co., Richland, WA (United States). 2 Feb 
1995. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE95007181. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site Spent Nuclear Fuel (SNF) Project was formed 
to manage the SNF at Hanford. The mission of the Fast Flux Test 
Facility (FFTF) Transition Project is to place the facility in a radio- 
logically and industrially safe shutdown condition for turnover to the 
Environmental Restoration Contractor (ERC) for subsequent D&D. 
To satisfy both project missions, FFTF SNF must be removed from 
the FFTF and subsequently dispositioned. This documented pro- 
vides the interface agreement between FFTF Transition Project 
and SNF Project for management of the FFTF SNF. 


12174 (WHC-SD-SNF-CMD—001) Configuration manage- 
ment compliance matrix for K Basins. Laney, T. Westinghouse 
Hanford Co., Richland, WA (United States). 16 Mar 1995. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95009151. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This compliance matrix identifies the criteria of the configuration 
management program at K Basins and identifies the current meth- 
ods, i.e., systems, processes, procedures, and programs, that 
implement the configuration management criteria. The matrix iden- 
tifies the current K Basins implementing methods established 
through an initial assessment. This initial assessment of the imple- 
mentation is reflected in the compliance matrix and forms the basis 
for subsequent detailed evaluations to ensure that the identified 
implementation methods adequately support the configuration man- 
agement program. Specific objectives of this matrix include: 
Identifying functional elements (criteria) of configuration manage- 
ment and K Basins implementation of these criteria; Assessing the 
conformance of the implementation and providing resolution for dis- 
crepancies; Recommending corrective actions or improvements for 
discrepant conditions; Providing a tracking database to status the 
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discrepancy resolutions; and Identifying estimated schedules and 
resources for implementing discrepancy resolutions. 


12175 (WHC-SD-SNF-DQO-003) Data quality objectives for 
gas and liquid samples from sealed K Basin canisters. Make- 
nas, B.J. Westinghouse Hanford Co., Richland, WA (United 
States). 1 Mar 1995. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95008429. Source: OSTI; NTIS; INIS; GPO Dep. 

Data Quality Objectives (DQOS) for gas and liquid sampling from 
the sealed canisters in K West Basin have been developed and 
are presented in this document. The scope of this document is lim- 
ited primarily to the initial sampling effort. This sampling campaign 
either supports the selection of canisters to provide fuel for hotcell 
examinations, supports the demonstration of sampling equipment 
capabilities or provides an initial assessment of gas/liquid chemistry 
for comparison to the results of fuel element hotcell examinations. 
No sampling of canisters has occurred since 1983. It is proposed 
here that samples of gas and water be analyzed for constituents 
such as cesium, fission gases, and hydrogen which are markers for 
corrosion of uranium in a water environment. These data will allow 
an assessment of the risks involved when particular canisters are 
opened to retrieve fuel. This sampling campaign will also ensure 
that canisters with some failed fuel elements are included in the 
population that is opened for retrieval of fuel for hotcell examina- 
tions. Additionally, valuable correlations between the macroscopic 
visible condition of fuel, hotcell examinations, and the gases gener- 
ated in canisters will be possible. The analysis of other chemical 
species in the gas and liquid will allow assessments of the perfor- 
mance of the previously added corrosion inhibitor and possibly 
assessments of radiolysis. Sampling of canisters will be performed 
with equipment that opens the valves in the canister lid and draws 
a 15 mi sample of either gas or water. This work will most likely be 
performed in one of the pits-associated with the K West Basin. 


12176 (WHC-SD-SNF-T+-006) Summary status of K Basins 
sludge characterization. Baker, R.B. Westinghouse Hanford Co., 
Richland, WA (United States). 20 Jan 1995. 107p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95006651. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A number of activities are underway as part of the Spent Nuclear 
Fuels Project (SNFP) related to the processing and disposing of 
sludge in the 105-K Basins (K Basins). Efforts to rigorously define 
data requirements for these activities are being made using the 
Data Quality Objectives (DQO) process. Summaries of current 
sludge characterization data are required to both help support this 
DQO process and to allow continued progress with on-going engi- 
neering activities (e.g., evaluations of disposal alternatives). This 
document provides the status of K Basins sludge characterization 
data currently available to the Nuclear Fuel Evaluations group. This 
group is tasked by the SNFP to help develop and maintain the 
characterization baseline for the K Basins. The specific objectives 
of this document are to: (1) provide a current summary (and set of 
references) of sludge characterization data for use by SNFP initia- 
tives, to avoid unnecessary duplication of effort and to support 
on-going initiatives; (2) submit these data to an open forum for re- 
view and comment, and identify additional sources of significant 
data that may be available; (3) provide a summary of current data 
to use as part of the basis to develop requirements for additional 
sludge characterization data through the DQO process; (4) provide 
an overview of the intended activities that will be used to develop 
and maintain the sludge characterization baseline. 


12177 (WHC-SD-SNF-TF-010) 105-KW Sandfilter Backwash 
Pit sludge volume calculation. Dodd, E.N. Jr. Westinghouse 
Hanford Co., Richland, WA (United States). 10 Feb 1995. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95007783. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The volume of sludge contained in the 100-KW Sandfilter Back- 
wash Pit (SFBWP) was calculated from depth measurements of the 
sludge, pit dimension measurements and analysis of video tape 
recordings taken by an underwater camera. The term sludge as 
used in this report is any combination of sand, sediment, or corro- 
sion products visible in the SFBWP area. This work was performed 
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to determine baseline volume for use in determination of quantities 
of uranium and plutonium deposited in the pit from sandfilter back- 
washes. The SFBWP has three areas where sludge is deposited: 
(1) the main pit floor, (2) the transfer channel floor, and (3) the sur- 
faces and structures in the SFBWP. The depths of sludge and the 
uniformity of deposition varies significantly between these three ar- 
eas. As a result, each of the areas was evaluated separately. The 
total volume of sludge determined was 3.75 M® (132.2 ft°). 


12178 (WHC-SD-SNF-TRP-003) Test reports for K Basins 
vertical fuel handling tools. Meling, T.A. Westinghouse Hanford 
Co., Richland, WA (United States). Feb 1995. 116p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008802. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The vertical fuel handling tools, for moving N Reactor fuel ele- 
ments, were tested in the 305 Building Cold Test Facility (CTF) in 
the 300 Area. After fabrication was complete, the tools were func- 
tionally tested in the CTF using simulated N Reactor fuel rods 
(inner and outer elements). The tools were successful in picking up 
the simulated N Reactor fuel rods. These tools were also load 
tested using a 62 pound dummy to test the structural integrity of 
each assembly. The tools passed each of these tests, based on 
the performance objectives. Finally, the tools were subjected to an 
operations acceptance test where K Basins Operations personnel 
operated the tool to determine its durability and usefulness. Opera- 
tions personnel were satisfied with the tools. Identified open items 
included the absence of a float during testing, and documentation 
required prior to actual use of the tools in the 100 K fuel storage 
basin. 


12179 (WHC-SD-SNF-WP-012) Gas and liquid sampling for 
closed canisters in KW Basin - Work Plan. Pitkoff, C.C. West- 
inghouse Hanford Co., Richland, WA (United States). [1995]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95007225. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Work Plan for the design and fabrication of gas/liquid sampler for 
closed canister sampling in KW Basin. This document defines the 
tasks associated with the design, fabrication, assembly, and accep- 
tance testing equipment necessary for gas and liquid sampling of 
the Mark | and Mark II canisters in the K-West basin. The sampling 
of the gas space and the remaining liquid inside the closed canis- 
ters will be used to help understand any changes to the fuel 
elements and the canisters. Specifically, this work plan will define 
the scope of work and required task structure, list the technical re- 
quirements, describe design configuration control and verification 
methodologies, detail quality assurance requirements, and present 
a baseline estimate and schedule. 


12180 (WHC-SD-SQA-CSA-20391) CSER 95-001: Criticality 
safety evaluation report for PUREX canister rack. Richard, R.F. 
Westinghouse Hanford Co., Richland, WA (United States). 10 Feb 
1995. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE95008430. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This CSER establishes the technical basis for allowing N Reac- 
tor fuel, that is currently located on the PUREX dissolver cell floor, 
to be retrieved, placed into Mark Il canisters and stored on the fuel 
canister rack. This Criticality Safety-Evaluation Report (CSER) es- 
tablishes the technical basis for allowing N Reactor fuel, that is 
currently located on the PUREX dissolver cell floor, to be retrieved, 
placed into Mark Il canisters and stored on the fuel canister rack. 
Since the amount of fuel involved is far below the N Reactor fuel 
critical mass, it is concluded that there is a large safety margin and 
the system will remain safely subcritical. 


12181 (WHC-SD-TP-RPT—013-Rev.1) Radiological trans- 
portation risk assessment of the shipment of sodium-bonded 
fuel from the Fast Flux Test Facility to the Idaho National Engl 
neering Laboratory. Green, J.R. Westinghouse Hanford Co., 
Richland, WA (United States). 31 Jan 1995. 66p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95007222. Source: OSTI; NTIS; 
INIS; GPO Dep. 





This document was written in support of Environmental Assess- 
ment: Shutdown of the Fast Flux Test Facility (FFTF), Hanford 
Site, Richland, Washington. It analyzes the potential radiological 
risks associated with the transportation of sodium-bonded metal al- 
loy and mixed carbide fuel from the FFTF on the Hanford Site in 
Washington State to the Idaho Engineering Laboratory in Idaho in 
the T-3 Cask. RADTRAN 4 is used for the analysis which ad- 
dresses potential risk from normal transportation and hypothetical 
accident scenarios. 


12182 (WHC-SD-W320-DA-006) Shot loading trainer analy- 
sis. Peterson, T.K. Westinghouse Hanford Co., Richland, WA 
(United States). 15 Feb 1995. 109p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95007788. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the results from the analysis of the shot 
loading trainer (SLT). This device will be used to test the procedure 
for installing shot into the annulus of the Project W-320 shipping 
container. To ensure that the shot is installed uniformly around the 
container, vibrators will be used to settle the shot. The SLT was 
analyzed to ensure that it would not jeopardize worker safety dur- 
ing operation. The results from the static analysis of the SLT under 
deadweight and vibrator operating loads show that the stresses in 
the SLT are below code allowables. The results from the modal 
analysis show that the natural frequencies of the SLT are far below 
the operating frequencies of the vibrators, provided the SLT is 
mounted on pneumatic tires. The SLT was also analyzed for wind, 
seismic, deadweight, and moving/transporting loads. Analysis of 
the SLT is in accordance with SDC-4.1 for safety class 3 structures 
(DOE-RL 1993) and the American Institute of Steel Construction 
(AISC) Manual of Steel Construction (AISC 1989). 
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12183 (ANL/DIS/TM—23) Unit costs of waste management 
operations. Kisieleski, W.E.; Folga, S.M.; Gillette, J.L.; Buehring, 
W.A. Argonne National Lab., IL (United States). Apr 1994. 65p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE95008919. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report provides estimates of generic costs for the manage- 
ment, disposal, and surveillance of various waste types, from the 
time they are generated to the end of their institutional control. 
Costs include monitoring and surveillance costs required after 
waste disposal. Available data on costs for the treatment, storage, 
disposal, and transportation of spent nuclear fuel and high-level ra- 
dioactive, low-level radioactive, transuranic radioactive, hazardous, 
mixed (low-level radioactive plus hazardous), and sanitary wastes 
are presented. The costs cover all major elements that contribute 
to the total system life-cycle (i.e., “cradle to grave”) cost for each 
waste type. This total cost is the sum of fixed and variable cost 
components. Variable costs are affected by operating rates and 
throughput capacities and vary in direct proportion to changes in 
the level of activity. Fixed costs remain constant regardless of 
changes in the amount of waste, operating rates, or throughput ca- 
pacities. Key factors that influence cost, such as the size and 
throughput capacity of facilities, are identified. In many cases, 
ranges of values for the key variables are presented. For some 
waste types, the planned or estimated costs for storage and dis- 
posal, projected to the year 2000, are presented as graphics. 
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12184 (ANL-94/28) Effect of glass composition on waste 
form durability: A critical review. Ellison, A.J.G. (Argonne Na- 
tional Lab., IL (United States). Chemical Technology Div.); Mazer, 
J.J.; Ebert, W.L. Argonne National Lab., IL (United States). Nov 
1994. 142p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. Order Number 
DE95007313. Source: OSTI; NTIS; INIS; GPO Dep. 

This report reviews literature concerning the relationship between 
the composition and durability of silicate glasses, particularly 
glasses proposed for immobilization of radioactive waste. Standard 
procedures used to perform durability tests are reviewed. It is 
shown that tests in which a low-surface area sample is brought 
into contact with a very large volume of solution provide the most 
accurate measure of the intrinsic durability of a glass composition, 
whereas high-surface area/low-solution volume tests are a better 
measure of the response of a glass to changes in solution chem- 
istry induced by a buildup of glass corrosion products. The 
structural chemistry of silicate and borosilicate glasses is reviewed 
to identify those components with the strongest cation-anion bonds. 
A number of examples are discussed in which two or more cations 
engage in mutual bonding interactions that result in minima or max- 
ima in the rheologic and thermodynamic properties of the glasses 
at or near particular optimal compositions. It is shown that in sim- 
ple glass-forming systems such interactions generally enhance the 
durability of glasses. Moreover, it is shown that experimental re- 
sults obtained for simple systems can be used to account for 
durability rankings of much more complex waste glass composi- 
tions. Models that purport to predict the rate of corrosion of glasses 
in short-term durability tests are evaluated using a database of 
short-term durability test results for a large set of glass composi- 
tions. The predictions of these models correlate with the measured 
durabilities of the glasses when considered in large groupings, but 
no model evaluated in this review provides accurate estimates of 
durability for individual glass compositions. Use of these models in 
long-term durability models is discussed. 230 refs. 


12185 (ANL-94/47) Development program for magnetically 
assisted chemical separation: Evaluation of cesium removal 
from Hanford tank tant. Nunez, L. (Argonne National 
Lab., IL (United States)); Buchholz, B.A.; Ziemer, M.; Dyrkacz, G.; 
Kaminski, M.; Vandegrift, G.F.; Atkins, K.J.; Bos, F.M.; Elder, G.R.; 
Swift, C.A. Argonne National Lab., IL (United States). Dec 1994. 
57p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE95007819. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Magnetic particles (MAG*SEPS™) coated with various absorbents 
were evaluated for the separation and recovery of low concentra- 
tions of cesium from nuclear waste solutions. The MAG*SEPSM 
particles were coated with (1) clinoptilolite, (2) transyivanian 
volcanic tuff, (3) resorcinol formaldehyde, and (4) crystalline silico- 
titanate, and then were contacted with a Hanford supernatant 
simulant. Particles coated with the crystalline silico-titanate were 
identified by Bradtec as having the highest capacity for cesium re- 
moval under the conditions tested (variation of pH, ionic strength, 
cesium concentration, and absorbent/solution ratio). The 
MAG*SEPS* particles coated with resorcinol formaldehyde had 
high distribution ratios values and could also be used to remove 
cesium from Hanford supernant simulant. Gamma irradiation stud- 
ies were performed on the MAG*SEPS™ particles with a gamma 
dose equivalent to 100 cycles of use. This irradiation decreased the 
loading capacity and distribution ratios for the particles by greater 
than 75%. The particles demonstrated high sensitivity to radiolytic 
damage due to the degradation of the polymeric regions. These 
results were supported by optical microscopy measurements. Over- 
all, use of magnetic particles for cesium separation under nuclear 
waste conditions was found to be marginally effective. 


12186 (ANL/CMT/CP--85759) An evaluation of glass-crystal 
composites for the disposal of nuclear and hazardous waste 
materials. Wronkiewicz, D.J. (Argonne National Lab., IL (United 
States)); DiSanto, T.; Wolf, S.F.; Buck, E.C.; Dietz, N.L.; Feng, X. 
Argonne National Lab., IL (United States). [1995]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-950216-66: Waste management '95, 
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Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95008274. Source: OSTI; NTIS; INIS; GPO Dep. 

Waste forms made of a glass-crystal composite (GCC) are being 
evaluated at Argonne National Laboratory for their potential use in 
the disposal of low-level nuclear and hazardous waste materials. 
This waste form is being developed within the framework strategy 
of DOE’s minimum Additive Waste Stabilization (MAWS) Program. 
The MAWS protocol involves the blending of multiple waste 
streams to achieve an optimal feed composition, which eliminates 
the need to use large amounts of additives to produce an accept- 
able waste form. The GCCs have a particularly useful utility in their 
ability to incorporate waste streams with high metal contents, in- 
cluding those that contain large amounts of scrap metals, and in 
their potential for sequestering radionuclide and hazardous con- 
stituents in corrosion-resistant mineral phases. This paper reports 
the results from tests conducted with simulated feeds representa- 
tive of potential DOE and industry waste streams. Topics addressed 
include the partitioning of various radioactive and hazardous con- 
stituents between the glass and crystalline portions of the waste 
form, the development of secondary phases on the altered sample 
surfaces during corrosion testing, and the fate of waste compo- 
nents during corrosion testing, as indicated by elements released 
to solution and microanalysis of the reacted solid samples. 


12187 (ANL/EMO/CP--85801) implementation of Waste Mini- 
mization at a complex R&D site. Lang, R.E. (USDOE Chicago 
Operations Office, Argonne, IL (United States)); Thuot, J.R.; Dev- 
gun, J.S. Argonne National Lab., IL (United States). [1995]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-10S-ENG-38. (CONF-950216-67: Waste manage- 
ment '95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95008271. Source: OSTI; NTIS; INIS; GPO Dep. 

Under the 1994 Waste Minimization/Pollution Prevention Cross- 
cut Plan, the Department of Energy (DOE) has set a goal of 50% 
reduction in waste at its facilities by the end of 1999. Each DOE 
site is required to set site-specific goals to reduce generation of all 
types of waste including hazardous, radioactive, and mixed. To 
meet these goals, Argonne National Laboratory (ANL), Argonne, 
IL, has developed and implemented a comprehensive Pollution 
Prevention/Waste Minimization (PP/WMin) Program. The facilities 
and activities at the site vary from research into basic sciences and 
research into nuclear fuel cycle to high energy physics and decon- 
tamination and decommissioning projects. As a multidisciplinary 
R&D facility and a multiactivity site, ANL generates waste streams 
that are varied, in physical form as well as in chemical con- 
stituents. This in turn presents a significant challenge to put a 
cohesive site-wide PP/WMin Program into action. In this paper, we 
will describe ANL's key activities and waste streams, the regulatory 
drivers for waste minimization, and the DOE goals in this area, and 
we will discuss ANL’s strategy for waste minimization and it’s im- 
plementation across the site. 


12188 (ANL/ES/CP-85379) Novel room-temperature-setting 
phosphate ceramics for stabilizing combustion products and 
low-level mixed wastes. Wagh, A.S.; Singh, D. Argonne National 
Lab., IL (United States). [1994]. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31-109-ENG-38. 
(CONF-941210-9: Power generation conference, Orlando, FL 
(United States), 7-9 Dec 1994). Order Number DE95008403. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory, with support from the Office of 
Technology in the US Department of Energy (DOE), has developed 
a new process employing novel, chemically bonded ceramic mate- 
rials to stabilize secondary waste streams. Such waste streams 
result from the thermal processes used to stabilize low-level, mixed 
wastes. The process will help the electric power industry treat its 
combustion and low-level mixed wastes. The ceramic materials are 
strong, dense, leach-resistant, and inexpensive to fabricate. The 
room-temperature-setting process allows stabilization of volatile 
components containing lead, mercury, cadmium, chromium, and 
nickel. The process also provides effective stabilization of fossil 
fuel combustion products. It is most suitable for treating fly and 
bottom ashes. 
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12189 (ANL/ES/CP-85390) Vitrification of low-level and 
mixed wastes. Johnson, T.R.; Bates, J.K.; Feng, Xiangdong. Ar- 
gonne National Lab., IL (United States). [1994]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31- 
109-ENG-38. (CONF-941210-7: Power generation conference, 
Orlando, FL (United States), 7-9 Dec 1994). Order Number 
DE95008408. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) and nuclear utilities have 
large quantities of low-level and mixed wastes that must be treated 
to meet repository performance requirements, which are likely to 
become even more stringent. The DOE is developing cost-effective 
Vitrification methods for producing durable waste forms. However, 
Vitrification processes for high-level wastes are not applicable to 
commercial low-level wastes containing large quantities of metals 
and small amounts of fluxes. New vitrified waste formulations are 
needed that are durable when buried in surface repositories. 


12190 (ANL/ES/CP-85391) Integrated quality assurance 
planning for characterization, demolition, and disposal of con- 
taminated structures. Zimmerman, R.E. Argonne National Lab., IL 
(United States). [1995]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
941210-14: Power generation conference, Orlando, FL (United 
States), 7-9 Dec 1994). Order Number DE95008406. Source: 
OSTI; NTIS; GPO Dep. 

Planning for the demolition and disposal of buildings and engi- 
neered structures which may be contaminated by hazardous 
substances is a complex process, as indicated below. Coordination 
among numerous tasks is required, including review of historical 
records, risk analysis, site sampling, analysis for the presence of 
contaminants, definition of structures, engineering and cost analy- 
ses, planning for waste disposal and land reclamation, and 
evaluation of regulatory drivers. Quality assurance criteria and 
practices among the various disciplines may differ, which can lead 
to regulatory problems, project delays, and rework. 


12191 (ANL/TD/CP-84267) Results of detailed characteriza- 
tion on CH-TRU mixed waste at Argonne National 
Laboratory-West. Dwight, C.C.; Jensen, B.A.; Duncan, D.S. Ar- 
gonne National Lab., IL (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-950216-64: Waste management '95, Tucson, AZ 
(United States), 26 Feb - 2 mar 1995). Order Number 
DE95008277. Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory-West and Lockheed Idaho Tech- 
nologies Company have jointly participated in the Department of 
Energy's (DOE) Waste Isolation Pilot Plant Experimental Test Pro- 
gram since 1990. A new facility at Argonne was developed to 
improve the effectiveness and efficiency of contact-handied 
transuranic mixed waste characterization and to decrease the po- 
tential for facility contamination and personnel exposures. This new 
facility, the Waste Characterization Area, was approved for ra- 
dioactive operations in March 1994. Between April and September 
1994, forty-two waste drums containing mixed debris waste were 
characterized to support a study being performed to evaluate 
volatile organic compound concentrations in the void volume 
headspaces of waste drums. This paper presents the results of 
characterization performed at Argonne, emphasizing parameters 
important from a facility standpoint. Specifically, information is pre- 
sented on drum surface dose rate, fissile content, number and type 
of gas samples, volatile organic compound concentration, and facil- 
ity contamination levels. Actual values are compared to enveloping 
conditions assumed in the safety assessment for the characteriza- 
tion facility. Argonne-West is one of the first DOE sites to perform 
detailed waste characterization under the DOE's Transuranic 
Waste Characterization Program. The information presented herein 
could aid other storage and generator sites in developing charac- 
terization procedures and facilities. 


12192 (BNL-61292) Laboratory evaluation of performance 
and durability of polymer grouts for subsurface hydraulic/ 
diffusion barriers. Informal report, October 1993-May 1994. 
Heiser, J.H.; Milian, L.W. Brookhaven National Lab., Upton, NY 
(United States). May 1994. 93p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95007301. Source: OSTI; NTIS; INIS; GPO Dep. 





Contaminated soils, buried waste and leaking underground stor- 
age tanks pose a threat to the environment through contaminant 
transport. One of the options for control of contaminant migration 
from buried waste sites is the construction of a subsurface barrier. 
Subsurface barriers increase the performance of waste disposal 
sites by providing a low permeability layer that can reduce percola- 
tion water migration into the waste site, minimize surface transport 
of contaminants, and reduce migration of volatile species. Also, a 
barrier can be constructed to envelop the site or plume completely, 
there by containing the contaminants and the potential leakage. 
Portland cement grout curtains have been used for barriers around 
waste sites. However, large castings of hydraulic cements result in- 
variably in cracking due to shrinkage, thermal stresses induced by 
the hydration reactions, and wet-dry cycling prevalent at and sites. 
Therefore, improved, low permeability, high integrity materials are 
under investigation by the Department of Energy’s (DOE) Office of 
Technology Development, Integrated Demonstrations and Pro- 
grams. The binders chosen for characterization include: an acrylic, 
a vinylester styrene, bitumen, a polyester styrene, furfuryl alcohol, 
and sulfur polymer cement. These materials cover broad ranges of 
chemical and physical durability, performance, viscosity, and cost. 
This report details the results of laboratory formulation, testing, and 
characterization of several innovative polymer grouts. An appendix 
containing a database of the barrier materials is at the end of this 
report. 


12193 (BNL-61450) Proposed waste form performance cri- 
teria and testing methods for low-level mixed waste. Franz, 
E.M.; Fuhrmann, M.; Bowerman, B. Brookhaven National Lab., Up- 
ton, NY (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-950216-68: Waste management '95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95008366. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Proposed waste form performance criteria and testing methods 
were developed as guidance in judging the suitability of solidified 
waste as a physico-chemical barrier to releases of radionuclides 
and RCRA regulated hazardous components. The criteria follow 
from the assumption that release of contaminants by leaching is 
the single most important property for judging the effectiveness of 
a waste form. A two-tier regimen is proposed. The first tier consists 
of a leach test designed to determine the net, forward leach rate of 
the solidified waste and a leach test required by the Environmental 
Protection Agency (EPA). The second tier of tests is to determine if 
a set of stresses (i.e., radiation, freeze-thaw, wet-dry cycling) on the 
waste form adversely impacts its ability to retain contaminants and 
remain physically intact. In the absence of site-specific performance 
assessments (PA), two generic modeling exercises are described 
which were used to calculate proposed acceptable leachates. 


12194 (CEA-CONF—11918) Brief overview of the long-lived 
radionuclide separation processes developed in France in con- 
nection with the spin program. Madic, C. (CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. d’Exploitation 
du Retraitement et de Demantelement); Bourges, J.; Dozol, J.F. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. d’Exploitation du Retraitement et de Demantele- 
ment. 1994. 11p. (CONF-9407103—: International conference on 
accelerator-driven transmutation technologies and applications, Las 
Vegas, NV (United States), 25 Jul - 1 aug 1994). Order Number 
DE95625347. Source: OSTI; NTIS (US Sales Only); INIS. 

To reduce the long-term potential hazards associated with the 
management of nuclear wastes generated by nuclear fuel 
reprocessing, one alternative is the transmutation of long-lived ra- 
dionuclides into short-lived radionuclides by nuclear means (P and 
T strategy). In this context, according to the law passed by the 
French Parliament on 30 December 1991, the CEA launched the 
SPIN program for the design of long-lived radionuclide separation 
and nuclear incineration processes. The research in progress to 
define separation processes focused mainly on the minor actinides 
(neptunium, americium and curium) and some fission products, like 
cesium and technetium. To separate these long-lived radionuclides, 
two strategies were developed. The first involves research on new 
operating conditions for improving the PUREX fuel reprocessing 
technology. This approach concerns the elements neptunium and 
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technetium (iodine and zirconium can also be considered). The 
second strategy involves the design of new processes; DIAMEX for 
the co-extraction of minor actinides from the high-level liquid waste 
leaving the PUREX process, Ani(ill)/Ln(lll) separation using 


tripyridyltriazine derivatives or picolinamide extracting agents; 
SESAME for the selective separation of americium after its oxida- 
tion to Am(IV) or Am(VI) in the presence of a heteropolytungstate 
ligand, and Cs extraction using a new class of extracting agents, 
calixarenes, which exhibit exceptional Cs separation properties, es- 
pecially in the presence of sodium ion. This lecture focuses on the 
latest achievements in these research areas. (authors). 17 refs. 


12195 (CEA-CONF—11924) Formation of clayey mineral by 
glasses alteration. Advocat, T. (CEA Centre d’Etudes de la Vallee 
du Rhone, 30 - Marcoule (France). Dept. des Procedes de Re- 
traitement); Crovisier, J.L. CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. des Procedes de Retraite- 
ment. 1993. ip. (in French). (CONF-9304289-: Colloquium on 
sedimentology and geochemistry of surface, Paris (France), 27-28 
Apr 1993). Order Number DE95625348. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 6 refs. RADIOACTIVE WASTE PRO- 
CESSING/corrosion; RADIOACTIVE WASTE PROCESSINGvglass; 
BASALT; CONTAINMENT; CORROSION; GLASS 


12196 (CEA-CONF—-11925) An example of toxic effluents 
treatment: nuclear waste vitrification. Moncouyoux, J.P.; Teulon, 
F. CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. d'Exploitation du Retraitement et de Demantele- 
ment. 1993. 7p. (in French). (CONF-9310417-: EFFLUTEC 
colloquium- Technologies of environment, Narbonne (France), 28- 
29 Oct 1993). Order Number DE95625349. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The management of radioactive waste has to aim to avoid to 
bring nuisances to future generations whom industrial people, pub- 
lic authorities would be responsible. The French way of doing in 
radioactive waste storage is called multi-barriers, to forbid or limit 
radionuclides migration to the biosphere. This containment system 
is composed of three barriers: the waste packaging, the storage 
and the site or geological barrier. This way of doing can also be 
used for toxic industrial waste. 4 refs. 


12197 (CEA-CONF—11926) Thermodynamic and structural 
models compared with the initial dissolution rates of SON 
glass samples. Tovena, |. (CEA Centre d’Etudes de la Vallee du 
Rhone, 30 - Marcoule (France). Dept. d’Exploitation du Retraite- 
ment et de Demantelement); Advocat, T.; Ghaleb, D.; Vernaz, E.; 
Larche, F. CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Dept. d’Exploitation du Retraitement et de De- 
mantelement. 1993. 8p. (CONF-931108-: Fall meeting of the 
Materials Research Society (MRS), Boston, MA (United States), 29 
Nov - 3 dec 1993). Order Number DE95625350. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The experimentally determined initial dissolution rate Ro of nu- 
clear glass was correlated with thermodynamic parameters and 
structural parameters. The initial corrosion rates of six "R7T7” glass 
samples measured at 100 deg C in a Soxhlet device were corre- 
lated with the glass free hydration energy and the glass formation 
enthalpy. These correlations were then tested with a group of 26 
SON glasses selected for their wide diversity of compositions. The 
thermodynamic models provided a satisfactory approximation of 
the initial dissolution rate determined under Soxhlet conditions for 
SON glass samples that include up to 15 wt% of boron and some 
alumina. Conversely, these models are inaccurate if the boron con- 
centration exceeds 15 wt% and the glass contains no alumina. 
Possible correlations between Ro and structural parameters, such 
as the boron coordination number and the number of nonbridging 
oxygen atoms, were also investigated. The authors show that Ro 
varies inversely with the number of 4-coordinate boron atoms; con- 
versely, the results do not substantiate published reports of a 
correlation between Ro and the number of nonbridging oxygen 
atoms. (authors). 13 refs., 2 figs., 4 tabs. 


12198 | (CEA-CONF-11927) Experimental investigation of 


aqueous corrosion of R7T7 nuclear glass at 90 deg C in the 
presence of humic acids: a kinetic approach. Gin, S. (CEA 
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Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). 
Dept. d’Exploitation du Retraitement et de Demantelement); 
Godon, N.; Mestre, J.P.; Vernaz, E.Y.; Beaufort, D. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. 
d’Exploitation du Retraitement et de Demantelement. 1993. 8p. 
(CONF-931108—: Fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 29 Nov - 3 dec 1993). Order 
Number DE95625351. Source: OSTI; NTIS (US Sales Only); INIS. 
The dissolution kinetics of the French "R7T7” nonradioactive 
LWR reference glass in solutions containing dissolved humic acids 
were investigated at 90 deg C during static tests with imposed or 
free pH. Experiments conducted in highly dilute media, with a 
glass-surface-area-to -solution-volume (SA/V) ratio of 5 m-", 
showed that the glass dissolution surface reaction is catalyzed by 
humic acids. With higher degrees of reaction progress (SA/V = 100 
m—' and free pH) the humic acids impose pH modifications on the 
system compared with inorganic media; moreover, they directly or 
indirectly enhance the dissolution of certain alkali metals and tran- 
sition elements, forming aqueous complexes with the latter. During 
experiments with an imposed pH of 8.5 (SA/V = 1300 and 5300 
m-'), the humic acids appear to cause increased silica solubility 
that cannot be accounted for by the formation of silica complexes. 
A residual corrosion rate in the humic acid media exceeding the 
rate measured in inorganic media suggests that, in addition to sil- 
ica, one or more element complexes formed by humic acids may 
be a kinetically limiting factor. This hypothesis must be confirmed, 
however, as the quantity of humic acids per unit glass surface area 
was too small in this experiment to allow unambiguous characteri- 
zation of the phenomenon. (authors). 16 refs., 4 figs., 3 tabs. 


12199 (CEA-N-2756, pp. 131-136) Gamma spectroscopy 
measurements of plutonium contained in nuclear wastes. 
Etcheverry, M. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants); Junca, R.; Vallee, M.; Morel, J. CEA 
Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Applications et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The advantage of the gamma spectrometry method, based on 
the extrapolation to infinite energy, in measuring amounts of pluto- 
nium, is demonstrated by applications in different fields such as 
quantitative control of nuclear wastes or scraps, hold-up measure- 
ments and the surveillance of the dismantling of nuclear 
installations. In order to improve this method for the measurement 
of quantities of plutonium of the order of a few milligrams, several 
tests were made with drums having volume masses until 0.3 
g.cm-* or with optional steel plates. This work showed that it is 
possible to measure 10 mg of plutonium with an uncertainty of 
about 10%. For this performance level the procedure needs a seg- 
mented measurement and a determination of matrix effect using an 
external multi gamma source, and by respecting several experi- 
mental constraints. (authors). 4 figs., 2 tabs., 4 refs. 


12200 (CONF-940528—) Use of emission spectroscopy as a 
tool for optimization of plasma hearth operation for hazardous 
waste thermal treatment. Monts, D.L. (Mississippi State Univ., MS 
(United States). Diagnostic Instrumentation and Analysis Lab.); 
Bauman, L.E.; Lengel, R.K.; Wang, W.; Lin, J.; Cook, R.L.; Shep- 
ard, W.S. Mississippi Univ. for Women, Columbus, MS (United 
States); Mississippi State Univ., MS (United States). Diagnostic In- 
strumentation and Analysis Lab. [1994]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
80ET15601 FG02-93CH10575. From Incineration conference: 
13th international symposium on thermal treatment technologies; 
Houston, TX (United States); 9-13 May 1994. Order Number 
DE95006479. Source: OSTI; NTIS; INIS; GPO Dep. 

Thermal processing of mixed wastes by plasma hearth vitrifica- 
tion requires optimization of and continuous monitoring of plasma 
hearth operation. A series of investigations utilizing emission spec- 
troscopy has been initiated to characterize the plasma of a 96 kW 
plasma hearth in order to determine optimum conditions for moni- 
toring and hence controlling plasma hearth performance. The 
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plasma hearth test stand is based upon a 96 kW, transferred arc 
plasma torch. The torch is mounted in a vacuum vessel through an 
electrically operated XYZ Gimbal mount. The peak operating power 
depends on the gas used for the plasma. The operational limits for 
DC voltage are 180 V to 550 V; and the current is operated at a 
constant value, selectable in the range from 72 to 200 amps. The 
plasma arc length can be varied from 2.5 cm to 25 cm, and is de- 
pendent on the supply voltage and the process gas used. The arc 
current and voltage, gas pressure, cooling water flow, and cooling 
water temperature are monitored and stored by a PC-based data 
acquisition system. Five optical ports are available for making opti- 
cal diagnostic measurements. 


12201 (CONF-940815-110) An experimental investigation 
of the thermal/fiuld properties of the nitrate to ammonia and 
ceramic (NAC) product slurry. Muguercia, |. (Florida International 
Univ., Miami, FL (United States). Dept. of Mechanical Engineering); 
Lagos, L.; Yang, G.; Li, W.; Ebadian, M.A.; Mattus, A.J.; Lee, D.D.; 
Walker, J.W.; Hunt, R.D. Oak Ridge National Lab., TN (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). Grant 19X-SN855C. From International nuclear 
and hazardous waste management conference; Atlanta, GA 
(United States); 14-18 Aug 1994. Order Number DE95007023. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Recently, a new immobilization technique for LLW, the Nitrate to 
Ammonia and Ceramic (NAC) process, has been developed. In- 
stead of mixing the liquid waste form directly with the cement to 
make concrete blocks, the NAC process eliminates the nitrate from 
the LLW by converting it to ammonia gas. Aluminum particles are 
used as a reductant to complete this conversion. The final product 
of the NAC process is gibbsite, which can be further sintered to a 
ceramic waste form. Experimental tests are conducted to measure 
the apparent viscosity, the pressure drop, and the heat transfer co- 
efficient of the pipe flow of the Nitrate to Ammonia and Ceramic 
(NAC) process product slurry. The tests indicate that the NAC 
product slurry exhibits a typical pseudoplastic fluid behavior. The 
pressure drop in the pipe flow is a function of the Reynolds num- 
ber and the slurry temperature. The results also indicate that at a 
low slurry temperature, the slurry is uniformly heated peripherally. 
At a high slurry temperature, however, the slurry may be thermally 
Stratified. In a straight pipe, the Nusselt number is reduced as the 
slurry temperature increases. 


12202 (CONF-941214—-4) Performance assessment exper! 
ence at Oak Ridge National Laboratory. Lee, D.W. Oak Ridge 
National Lab., TN (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 16. US Department of Energy low-level 
radioactive waste management conference; Phoenix, AZ (United 
States); 13-15 Dec 1994. Order Number DE95008781. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The development of a performance assessment (PA) for low- 
level radioactive waste disposal operations at Oak Ridge National 
Laboratory (ORNL) was initiated in 1989 and is continuing. A draft 
PA was prepared in September 1990 and submitted to the DOE 
Peer Review Panel for review and comment. Recommendations 
were received that formed the basis for a revised PA that was 
completed in December 1993. The review of the revised PA is 
continuing. This paper reviews the experience gained in the prepa- 
ration of the PA including the technical difficulties associated with 
performance assessment in Oak Ridge and an overview of the 
methods used in the PA. Changes in waste operations that 
resulted from the findings in the PA include improved waste accep- 
tance criteria, waste certification, and waste management 
practices. The discussion includes issues that relate to the applica- 
tion of current performance objectives to older disposal facilities, 
which are being addressed as part of the CERCLA process. 


12203 (CONF-941260—-1) A concept for Increasing the ef- 
fective capacity of a unit area of a geologic repository. Croff, 
A.G. Oak Ridge National Lab., TN (United States). [1995]. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 3. NEA international exchange 
meeting on actinide and fission product partitioning and transmuta- 
tion; Cadarache (France); 12-14 Dec 1994. Order Number 
DE95007376. Source: OSTI; NTIS; INIS; GPO Dep. 





By processing spent fuel to remove the actinides, the thermal 
properties of the resulting high-level waste are substantially altered. 
In particular, the “thermal half-life’ of the waste is reduced from 
centuries to about 30 years. This paper evaluates a High-Efficiency 
Waste Emplacement Concept (HEWEC) that takes advantage of 
the decrease in thermal half-life. The HEWEC is based on the ob- 
servation that the waste loading per unit area of a repository is 
potentially limited by maximum allowable temperatures at several 
locations: the waste package (very near field), the rock surround- 
ing the package and emplacement drifts (near field), and the large 
bulk of surrounding rock (far field). The first two are controlled by 
decay heat generated within years or decades of waste emplace- 
ment, primarily resulting from the fission products but with 
significant contributions from actinides. Far-field temperatures are 
controlled by decay heat generated over centuries, primarily from 
the actinides. While the critical temperature limit for spent nuclear 
fuel typically occurs within the package, it is close to limits in all 
other locations. However, if spent fuel without actinides (i.e., high- 
level waste) is emplaced in the repository, far-field temperatures no 
longer approach the limits, and waste loading is restricted by tem- 
peratures in near-fiekd and very-near-field locations. If the 
repository is fully ventilated during operation, sufficient total decay 
heat can be removed to allow significantly more waste to be 
loaded in a unit area without exceeding temperature limits. 
Evaluation of HEWEC is based on analysis of several existing ther- 
momechanical studies. It appears possible to increase the 
equivalent amount of waste loaded in a unit area of a repository by 
about a factor of 4.7 and application of the HEWEC precepts to 
unreprocessed spent fuel is not as effective, potentially increasing 
repository loading by only a factor of 1.2. 


12204 (CONF-950216-53) Development of an auditable 


safety analysis In support of a radiological facility classifica- 
tlon. Kinney, M.D. (Roy F. Weston, Inc., Rockville, MD (United 
States)); Young, B. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). [1995]. 10p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC04-91AL62350. From 
Waste management '95; Tucson, AZ (United States); 26 Feb - 2 
mar 1995. Order Number DE95007617. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In recent years, U.S. Department of Energy (DOE) facilities com- 
monly have been classified as reactor, non-reactor nuclear, or 
nuclear facilities. Safety analysis documentation was prepared for 
these facilities, with few exceptions, using the requirements in ei- 
ther DOE Order 5481.1B, Safety Analysis and Review System; or 
DOE Order 5480.23, Nuclear Safety Analysis Reports. Tradition- 
ally, this has been accomplished by development of an extensive 
Safety Analysis Report (SAR), which identifies hazards, assesses 
risks of facility operation, describes and analyzes adequacy of 
measures taken to control hazards, and evaluates potential acci- 
dents and their associated risks. This process is complicated by 
analysis of secondary hazards and adequacy of backup (redun- 
dant) systems. The traditional SAR process is advantageous for 
DOE facilities with appreciable hazards or operational risks. SAR 
preparation for a low-risk facility or process can be cost-prohibitive 
and quite challenging because conventional safety analysis proto- 
cols may not readily be applied to a low-risk facility. The DOE 
Office of Environmental Restoration and Waste Management rec- 
ognized this potential disadvantage and issued an EM limited 
technical standard, No. 5502-94, Hazard Baseline Documentation. 
This standard can be used for developing documentation for a fa- 
cility classified as radiological, including preparation of an auditable 
(defensible) safety analysis. In support of the radiological facility 
classification process, the Uranium Mill Tailings Remedial Action 
(UMTRA) Project has developed an auditable safety analysis docu- 
ment based upon the postulation criteria and hazards analysis 
techniques defined in DOE Order 5480.23. 


12205 (CONF-950216—85) Mercury removal from liquid and 
solid mixed waste. Gates, D.D. (Oak Ridge National Lab., TN 
(United States)); Klasson, K.T.; Corder, S.L.; Cameron, P.A.; Per- 
ona, J.J.; Chao, K.K. Oak Ridge National Lab., TN (United States). 
[1995]. 11p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract ACO05-840R21400. From Waste manage- 
ment '95; Tucson, AZ (United States); 26 Feb - 2 mar 1995. Order 
Number DE95009027. Source: OSTI; NTIS; INIS; GPO Dep. 

Based on bench-scale laboratory experiments, the following con- 
clusions were reached: Sulfur-impregnated, activated, carbon 
pellets (Mersorb) can be used to remove mercury (Hg**) to below 
EPA’s toxic characteristic level (0.2 mg/L). Mersorb works under 
acid conditions (pH 2) but its capacity is reduced by approximately 
50% compared with neutral conditions. Competing ions present in 
the target waste stream reduced the Mersorb capacity by 50%. 
Mersorb appears to be economical compared with leading ion ex- 
change resin. KI/lp leaching solution can be used to remove up to 
99% of Hg in contaminated soil and glass. KI/lp leaching solution 
worked well with several mercury species, including Hg°, HgO, 
HgS, and HgClo. Ki/lp leaching solution worked well with a wide 
variety of initial mercury concentrations. Radionuclide surrogate 
Studies suggested that uranium will not partition into Ki/l2 leaching 
solutions. Cesium may partition into the KI/l2 leaching solution be- 
cause of the high solubility of cesium salts. 


12206 (CONF-950232-10) Requirements and design con- 
cept for a facility mapping system. Barry, R.E. (Oak Ridge 
National Lab., TN (United States)); Burks, B.L.; Little, C.Q. Oak 
Ridge National Lab., TN (United States). [1995]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 6. American Nuclear Society meeting on 
robotics and remote systems; Monterey, CA (United States); 5-10 
Feb 1995. Order Number DE95007379. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Department of Energy (DOE) has for some time been con- 
sidering the Decontamination and Dismantiement (D&D) of facilities 
which are no longer in use, but which are highly contaminated with 
radioactive wastes. One of the holdups in performing the D&D task 
is the accumulation of accurate facility characterizations that can 
enable a safe and orderly cleanup process. According to the Tech- 
nical Strategic Plan for the Decontamination and Decommissioning 
Integrated Demonstration, “the cost of characterization using cur- 
rent baseline technologies for approximately 100 acres of gaseous 
diffusion plant at Oak Ridge alone is, for the most part incalcula- 
ble”. Automated, robotic techniques will be necessary for initial 
characterization and continued surveillance of these types of sites. 
Robotic systems are being designed and constructed to accom- 
plish these tasks. This paper describes requirements and design 
concepts for a system to accurately map a facility contaminated 
with hazardous wastes. Some of the technologies involved in the 
Facility Mapping System are: remote characterization with teleop- 
erated, sensor-based systems, fusion of data sets from multiple 
characterization systems, and object recognition from 3D data 
models. This Facility Mapping System is being assembled by Oak 
Ridge National Laboratory for the DOE Office of Technology Devel- 
opment Robotics Technology Development Program. 


12207 (CONF-950268—1) The U.S. regulatory framework for 
long-term management of uranium mill tailings. Smythe, C. 
(Dept. of Energy, Albuquerque, NM (United States)); Bierley, D.; 
Bradshaw, M. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). [1995]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. From Inter- 
national conference on radiation protection and radioactive waste 
management in the mining and minerals industry; No City Given 
(South Africa); 20 Feb 1995. Order Number DE95007618. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US established the regulatory structure for the management, 
disposal, and long-term care of uranium mill tailings in 1978 with 
the passage of the Uranium Mill Tailings Radiation Control Act 
(UMTRCA) (Pub. L. 95-604). This legislation has governed the 
cleanup and disposal of uranium tailings at both inactive and active 
sites. The passage of the UMTRCA established a federal regula- 
tory program for the cleanup and disposal of uranium mill tailings 
in the US. This program involves the DOE, the NRC, the EPA, var- 
ious states and tribal governments, private licensees, and the 
general public. The DOE has completed surface remediation at 14 
sites, with the remaining sites either under construction or in plan- 
ning. The DOE’s UMTRA Project has been very successful in 
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dealing with public and agency demands, particularly regarding dis- 
posal site selection and transportation issues. The active sites are 
also being cleaned up, but at a slower pace than the inactive sites, 
with the first site tentatively scheduled for completion in 1996. 


12208 (DOE-95007796) 1993 Annual progress report for 
subsidiary agreement No. 2 (1991-1996) between AECL and 
US/DOE for a radioactive waste management technical co- 
operative program. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Labs.; USDOE Yucca Mountain Site Charac- 
terization Project Office, Las Vegas, NV (United States). [1993]. 
55p. Sponsored by USDOE, Washington, DC (United 
States);Atomic Energy of Canada Ltd., Ottawa, ON (Canada). Or- 
der Number DE95007796. Source: OSTI; NTIS; INIS; GPO Dep. 

A coordinated research program on radioactive waste disposal is 
being carried out by the Atomic Energy of Canada Limited and the 
US Department of Energy. This annual report describes progress 
in the following eight studies: Fundamental materials investiga- 
tions; In-situ stress determination; Development of a spent fuel 
dissolution model; Large block tracer test-Experimental testing of 
retardation models; Laboratory and field tests of in-situ hydrochem- 
ical tools; Cigar Lake—Analogue study, actinide and fission product 
geochemistry; Performance assessment technology exchange; and 
Development of multiple-well hydraulic test and field tracer test 
methods. 


12209 (DOE/CH-9504) Development and testing of the 
Minimum Additive Waste Stabilization (MAWS) system for Fer- 
naid wastes. Phase 1, Final report. Fu, S.S. (GTS Duratek, 
Columbia, MD (United States)); Matlack, K.S.; Mohr, R.K.; 
Brandys, M. Hojaji, H.; Bennett, S.; Ruller, J.; Pegg, I.L. GTS Du- 
ratek, Columbia, MD (United States); Catholic Univ. of America, 
Washington, DC (United States). Vitreous State Lab. Dec 1994. 
278p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31-109-ENG-38. Order Number DE95008771. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents results of a treatability study for the evalua- 
tion of the MAWS process for wastes stored at the Fernald 
Environmental Management Project (FEMP) site. Wastes included 
in the study were FEMP Pit 5 sludges, soil-wash fractions, and ion 
exchange media from a water treatment system supporting a soil 
washing system. MAWS offers potential for treating a variety of 
waste streams to produce a more leach resistant waste form at a 
lower cost than, say, cement stabilization. 


12210 (DOE/EA-0843) Environmental Assessment idaho 
National Engineering Laboratory, low-level and mixed waste 
processing. USDOE Office of Environmental Restoration and 
Waste Management, Washington, DC (United States). Jun 1994. 
88p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE95006841. Source: 
OSTI; NTIS; GPO Dep. 

The Department of Energy (DOE) has prepared an environmen- 
tal assessment (EA), DOE/EA-0843, for the Idaho National 
Engineering Laboratory (INEL) low-level and mixed waste process- 
ing. The original proposed action, as reviewed in this EA, was (1) 
to incinerate INEL’s mixed low-level waste (MLLW) at the Waste 
Experimental Reduction Facility (WERF); (2) reduce the volume of 
INEL generated low-level waste (LLW) through sizing, compaction, 
and stabilization at the WERF; and (3) to ship INEL LLW to a com- 
mercial incinerator for supplemental LLW volume reduction. 


12211 (DOE/EA-0859) Seperate process wastewaters, part 
A: Contaminated flow collection and treatment system for the 
Kansas City Plant. Department of Energy, Washington, DC 
(United States). Div. of Electric Energy Systems. Jan 1995. 53p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95005814. Source: OSTI; NTIS; GPO Dep. 

The U.S. Department of Energy (DOE) has prepared this Envi- 
ronmental Assessment (EA) to assist the agency in complying with 
the National Environmental Policy Act (NEPA) of 1969 as it applies 
to modification of ongoing groundwater treatment at DOE’s Kansas 
City Plant (KCP), located about 19 km (12 miles) south of the cen- 
tral business district of Kansas City, Missouri. The KCP is currently 
owned by DOE and is operated by the Kansas City Division of Al- 
liedSignal inc. The plant manufactures nonnuclear components for 
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nuclear weapons. The purpose of and need for the DOE action is 
to treat identified toxic organic contaminated groundwater at the 
KCP to ensure that human health and the environment are pro- 
tected and to comply with groundwater treatment requirements of 
the U.S. Environmental Protection Agency (EPA) Resource Con- 
servation and Recovery Act (RCRA) 3008(h) Administrative Order 
on Consent and the discharge requirements of the Kansas City, 
Missouri, ordinances for the city sewer system. Four source 
streams of toxic organic contaminated groundwater have been 
identified that require treatment prior to discharge to the city sewer 
system. The toxic organic contaminants of concern consist of 
volatile organic compounds (VOCS) in the groundwater and poly- 
chlorinated biphenyls (PCBS) predominantly associated with some 
soils near the Main Manufacturing Building. The no-action alterna- 
tive is to continue with the current combination of treatment and 
nontreatment and to continue operation of the KCP groundwater 
treatment system in its current configuration at Building 97 (B97). 
The DOE proposed action is to collect and treat all identified toxic 
organic contaminated groundwater prior to discharge to the city 
sewer system. The proposed action includes constructing an Or- 
ganics Collection System and Organics Treatment Building, moving 
and expanding the existing groundwater treatment system, and op- 
erating the new groundwater treatment facility. 


12212 (DOE/EA-0933) Tank 241-C-106 past-practice sluic- 
ing waste retrieval, Hanford Site, Richland, Washington. 
Environmental Assessment. USDOE Richland Operations Office, 
WA (United States). Feb 1995. 96p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95008189. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) needs to take action to 
eliminate safety concerns with storage of the high-heat waste in 
Tank 241-C-106 (Tank C-106), and demonstrate a tank waste re- 
trieval technology. This Environmental Assessment (EA) was 
prepared to analyze the potential impacts associated with the pro- 
posed action, past-practice sluicing of Tank C-106, an underground 
single-shell tank (SST). Past-practice sluicing is defined as the 
mode of waste retrieval used extensively in the past at the Hanford 
Site on the large underground waste tanks, and involves introduc- 
ing a high-volume, low-pressure stream of liquid to mobilize sludge 
waste prior to pumping. It is proposed to retrieve the waste from 
Tank C-106 because this waste is classified not only as transuranic 
and high-level, but also as high-heat, which is caused by the ra- 
dioactive decay of strontium. This waste characteristic has led 
DOE to place Tank C-106 on the safety “Watchlist.” 


12213 (DOE/EH-231-016/0295) RCRA facility stabilization 
initiative. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance. Feb 1995. 3p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE95008115. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The RCRA Facility Stabilization Initiative was developed as a 
means of implementing the Corrective Action Program’s manage- 
ment goals recommended by the RIS for stabilizing actual or 
imminent releases from solid waste management units that 
threaten human health and the environment. The overall goal of 
stabilization is to, as situations warrant, control or abate threats to 
human heaith and/or the environment from releases at RCRA 
facilities, and/or to prevent or minimize the further spread of con- 
tamination while long-term remedies are pursued. The Stabilization 
initiative is a management philosophy and should not be confused 
with stabilization technologies. 


12214 (DOE/EH-231-030/0295) RCRA corrective action: 
Work plans. USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Environmen- 
tal Guidance. Feb 1995. 3p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE95008116. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Information Brief describes the work plans that owners/ 
operators may have to prepare in conjunction with the performance 
of corrective action for compliance with RCRA guidelines. In gen- 
eral, the more complicated the performance of corrective action 
appears from the remedial investigation and other analyses, the 





more likely it is that the regulator will impose work plan require- 
ments. In any case, most owner/operators will prepare work plans 
in conjunction with the performance of corrective action processes 
as a matter of best engineering management practices. 


12215 (DOE/EH-231-050/0295) RCRA corrective action: 
Action levels and media cleanup standards. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance. Feb 1995. 5p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95008117. Source: OSTI; NTIS; INIS; GPO Dep. 

This Information Brief describes how action levels (ALs), which 
are used to determine if it is necessary to perform a Corrective 
Measures Study (CMS), and media cleanup standards (MCSs), 
which are used to set the standards for remediation performed in 
conjunction with Corrective Measures Implementation (CMI) are 
set. It is one of a series of Information Briefs on RCRA Corrective 
Action. ALs are health-and-environmentally-based levels of haz- 
ardous constituents in ground water, surface water, soil, or air, 
determined to be indicators for protection of human health and the 
environment. In the corrective action process, the regulator uses 
ALs to determine if the owner/operator of a treatment, storage, or 
disposal facility is required to perform a CMS. 


12216 (DOE/EH-—231-051/0295) RCRA corrective action and 
closure. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Environmental 
Guidance. Feb 1995. 3p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95008114. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This information brief explains how RCRA corrective action and 
closure processes affect one another. It examines the similarities 
and differences between corrective action and closure, regulators’ 
interests in RCRA facilities undergoing closure, and how the need 
to perform corrective action affects the closure of DOE's permitted 
facilities and interim status facilities. 


12217 (DOE/IG—0366) Audit of management of the site 
characterization program at Yucca Mountain. Layton, J.C. US- 
DOE Office of Inspector General, Albuquerque, NM (United 
States). Western Regional Audit Office. 15 Feb 1995. 14p. Spon- 
sored by USDOE, Washington, DC (United States). Source: OSTI 
(Free of Charge). 

Report to The Secretary. 

The Department of Energy (Department) is responsible for estab- 
lishing an underground repository to store high-level nuclear waste. 
In accordance with the amended Nuclear Waste Policy Act of 1982, 
the Department began characterization of the Yucca Mountain site 
to assess the feasibility of safely storing spent fuel and high-level 
waste for 10,000 years. Site characterization was originally sched- 
uled to be completed in 1995. Subsequently, your predecessor, 
Admiral Watkins, changed the plan completion date to 2001. The 
purpose of our audit was to determine if the Department is making 
adequate progress in characterizing the Yucca Mountain project. 


12218 (DOE/LLW-126) National Low-Level Waste Manage- 
ment Program Radionuclide Report Series. Volume 10, 
Nickel-63. Carboneau, M.L.; Adams, J.P. Lockheed Idaho Tech- 
nologies Co., Idaho Falls, ID (United States). Feb 1995. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-941D13223. Order Number DE95008568. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report outlines the basic radiological, chemical, and physical 
characteristics of nickel-63 (°Ni) and examines how these charac- 
teristics affect the behavior of ®°Ni in various environmental media, 
such as soils, groundwater, plants, animals, the atmosphere, and 
the human body. Discussions also include methods of **Ni produc- 
tion, waste types, and waste forms that contain ®Ni. The primary 
source of ®°Ni in the environment has been low-level radioactive 
waste material generated as a result of neutron activation of stable 
62Nji that is present in the structural components of nuclear reactor 
vessels. © Ni enters the environment from the dismantling activities 
associated with nuclear reactor decommissioning. However, small 
amounts of ®°Ni have been detected in the environment following 
the testing of thermonuclear weapons in the South Pacific. Con- 
centrations as high as 2.7 Bq® per gram of sample (or equivalently 
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0.0022 parts per billion) were observed on Bikini Atoll (May 1954). 

Ni was not created as a fission product species (e.g., from 7°5U 
or 23°Py fissions), but instead was produced as a result of neutron 
capture in Ni, a common nickel isotope present in the stainless 


steel components of nuclear weapons (e.g., stainless-304 contains 
~9% total Ni or ~0.3% ®Ni). 


12219 (DOE/LLW-—163-Vol.1) Characterization of Greater- 
Than-Class C sealed sources. Volume 1, Sealed sources held 
by specific licensees. Harris, G. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Sep 1994. 145p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE95008609. Source: OSTI; NTIS; INIS; GPO Dep. 

Sealed sources are small, relatively high-activity radioactive 
sources typically encapsulated in a metallic container. The activi- 
ties can range from less than 1 mCi to over 1,000 Ci. They are 
used in a variety of industries and are commonly available. Many 
of the sources will be classified as Greater-Than-Class C low-level 
radioactive waste (GTCC LLW) for the purpose of waste disposal. 
The US Department of Energy is responsible for disposing of this 
class of low-level radioactive waste. To better understand the 
scope of the GTCC LLW situation regarding sealed sources and to 
provide data to a model that projects future quantities of GTCC 
material, data from a comprehensive 1991 US Nuclear Regulatory 
Commission (NRC) survey and a related 1992 survey of Agree- 
ment States were analyzed to estimate the number, volume, and 
activity of Potential GTCC sealed sources currently available from 
specific licensees. Potential GTCC sealed sources are sources that 
exceed the limits stated in 10 CFR 61 when isotope concentrations 
are averaged over the volume of the capsule. Based on the sur- 
veys, the estimated number of existing Potential GTCC sealed 
sources held by speciiic licensees is 89,000, with an unpackaged 
volume of 0.93 m° and an activity of 2,300,000 Ci. However, cur- 
rent disposal practices allow concentration averaging over the 
disposal container, substantially reducing the number of sealed 
sources which will actually be classified as GTCC LLW. 


12220 (DOE/LLW—163-Vol.2) Characterization of Greater- 
Than-Class C sealed sources. Volume 2, Sealed source 
characterization and future production. Harris, G.; Griffel, A. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). Sep 1994. 111p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-761D01570. Order Number DE95008610. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Sealed sources are small, relatively high-activity radioactive 
sources typically encapsulated in a metallic container. The activi- 
ties can range from less than 1 mCi to over 1,000 Ci. They are 
used in a variety of industries and are commonly available. Many 
of the sources will be classified as Greater-Than-Class C low-level 
radioactive waste (GTCC LLW) for the purpose of waste disposal. 
The US Department of Energy is responsible for disposing of this 
class of low-level radioactive waste. The characterization of a 
sealed source is essentially a function of the type of radiation it 
emits, the principal use for which it is applied, and the activity it 
contains. The types of radiation of most interest to the GTCC LLW 
Program are gamma rays and neutrons, since these are emitted by 
the highest activity sources. The principal uses of most importance 
are gamma irradiators, medical teletherapy, well logging probes, 
and other general neutron applications. Current annual production 
rates of potential Greater-Than-Class C (PGTCC) sources sold to 
specific licensees were estimated based on data collected from 
device manufacturers. These estimates were then adjusted for cur- 
rent trends in the industry to estimate future annual production 
rates. It is expected that there will be approximately 8,000 PGTCC 
sealed sources produced annually for specific licensees. 


12221 (DOE/LLW-—163-Vol.3) Characterization of Greater- 
Than-Class C sealed sources. Volume 3, Sealed sources held 
by general licensees. Harris, G. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Sep 1994. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Order Number DE95008611. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the third volume in a series of three volumes characteriz- 
ing the population of sealed sources that may become 
greater-than-Class C low-level radioactive waste (GTCC LLW). In 
this volume, those sources possessed by general licensees are 
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discussed. General-licensed devices may contain sealed sources 
with significant amounts of radioactive material. However, the de- 
vices are designed to be safe to use without special knowledge of 
radiological safety practices. Devices containing Am-241 or 
Cm-244 sources are most likely to become GTCC LLW after con- 
centration averaging. This study estimates that there are about 
16,000 GTCC devices held by general licensees; 15,000 of these 
contain Am-241 sources and 1,000 contain Cm-244 sources. Addi- 
tionally, this study estimates that there are 1,600 GTCC devices 
sold to general licensees each year. However, due to a lack of 
available information on general licensees in Agreement States, 
these estimates are uncertain. This uncertainty is quantified in the 
low and high case estimates given in this report, which span ap- 
proximately an order of magnitude. 


12222 (DOE/LLW-203) Department of Energy treatment ca- 
pabllities for greater-than-Class C low-level radioactive waste. 
Morrell, D.K.; Fischer, D.K. Lockheed Idaho Technologies Co., 
Idaho Falls, ID (United States). Jan 1995. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
941D13223. (INEL/MISC—94087). Order Number DE95008571. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides brief profiles for 26 low-level and high-level 
waste treatment capabilities available at the Idaho National 
Engineering Laboratory (INEL), Lawrence Livermore National Labo- 
ratory (LLNL), Los Alamos National Laboratory (LANL), Oak Ridge 
National Laboratory (ORNL), Pacific Northwest Laboratory (PNL), 
Rocky Flats Plant (RFP), Savannah River Site (SRS), and West 
Valley Demonstration Plant (WVDP). Six of the treatments have 
potential use for greater-than-Class C low-level waste (GTCC 
LLW). They include: (a) the glass ceramic process and (b) the 
Waste Experimental Reduction Facility incinerator at INEL; (c) the 
Super Compaction and Repackaging Facility and (d) microwave 
melting solidification at RFP; (e) the vitrification plant at SRS; and 
(f) the vitrification plant at WVDP. No individual treatment has the 
capability to treat all GTCC LLW streams. It is recommended that 
complete physical and chemical characterizations be performed for 
each GTCC waste stream, to permit using multiple treatments for 
GTCC LLW. 


12223 (DOE/LLW-204) Technical survey of DOE programs 
and facilities applicable to the co-storage of commercial 
greater-than-Class C Low-Level Radioactive Waste and DOE 
special Case Waste. Allred, W.E. Lockheed Idaho Technologies 
Co., Idaho Falls, ID (United States). Jan 1995. 48p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
941D13223. Order Number DE95008567. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents information on those US Department of En- 
ergy (DOE) management programs and facilities, existing and 
planned, that are potentially capable of storing DOE Special Case 
Waste (SCW) until a disposal capability is available. Major 
emphasis is given to the possibility of storing commercial greater- 
than-Class C low-level radioactive waste (GTCC LLW) together with 
DOE SCW, as well as with other waste types. In addition to this 
primary issue, the report gives an in-depth background on SCW 
and GTCC LLW, and discusses their similarities. Institutional issues 
concerning these waste types are not addressed in this report. 


12224 (DOE/LLW-217) DOE Waste Treatability Group Guid- 
ance. Kirkpatrick, T.D. Idaho National Engineering Lab., Idaho 
Falls, ID (United States). Jan 1995. 107p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-941D13223. 
Order Number DE95008570. Source: OSTI; NTIS; INIS; GPO Dep. 

This guidance presents a method and definitions for aggregating 
U.S. Department of Energy (DOE) waste into streams and treata- 
bility groups based on characteristic parameters that influence 
waste management technology needs. Adaptable to all DOE waste 
types (i.e., radioactive waste, hazardous waste, mixed waste, sani- 
tary waste), the guidance establishes categories and definitions 
that reflect variations within the radiological, matrix (e.g., bulk phys- 
ical/chemical form), and regulated contaminant characteristics of 
DOE waste. Beginning at the waste container level, the guidance 
presents a logical approach to implementing the characteristic pa- 
rameter categories as part of the basis for defining waste streams 
and as the sole basis for assigning streams to treatability groups. 
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Implementation of this guidance at each DOE site will facilitate the 
development of technically defined, site-specific waste stream data 
sets to support waste management planning and reporting activi- 
ties. Consistent implementation at all of the sites will enable 
aggregation of the site-specific waste stream data sets into compa- 
rable national data sets to support these activities at a DOE 
complex-wide level. 


12225 (DOE/MC/29105-3970) VAC*TRAX vacuum thermal 
desorption. Clemson Technical Center, Inc., Anderson, SC (United 
States). Sep 1994. 344p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-92MC29105. Order Number 
DE95000054. Source: OSTI; NTIS; INIS; GPO Dep. 

Pilot VAC*TRAX treatability tests were conducted on RCRA, 
TSCA, and RCRA/sradioactive mixed wastes, to determine the effi- 
ciency in remediating organics’ contaminated solids. The process 
volatilizes organic compounds by indirectly heating the feed mate- 
rial in a vacuum batch dryer and condensing the organics 
separately from the remaining solids. Contaminants included tetra- 
chloroethene, bis(2-ethylhexyl)phthalate, pentachlorophenol, and 
PCBs. Treatment specifications were met: a tetrachloroethene re- 
moval >99.98% and PCB removal from a starting level of 990 ppM 
to a final level of <1 ppM. One test run was spiked with MoOs, as 
a uranium simulant; the Mo remained in the treated solids, not 
transferring to the condensate. In the mixed waste tests, uranium 
present in a feed soil remained in the soil. Economic viability was 
demonstrated by achieving excellent treatment on a routine basis 
with both 4 and 6 hour heating cycles. 


12226 (DOE/MC/29106—95/C 0427) Geophysical data fusion 
for subsurface imaging. Blohm, M.; Hatch, W.E.; Hoekstra, P.; 
Porter, D.W. Coleman Research Corp., Columbia, MD (United 
States). [1994]. 2ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-92MC29106. (CONF- 
9411149-11: Opportunity 95: environmental technology through 
small business, Morgantown, WV (United States), 16-17 Nov 1994). 
Order Number DE95007567. Source: OSTI; NTIS; INIS; GPO Dep. 

Effective site characterization requires that many relevant geo- 
logic, hydrogeologic and biological properties of the subsurface be 
evaluated. A parameter that often directly influences chemical pro- 
cesses, ground water flow, contaminant transport, and biological 
activities is the lateral and vertical distribution of clays. The objec- 
tive of the research an development under this contract is to 
improve non-invasive methods for detecting clay lenses. The per- 
centage of clays in soils influences most physical properties that 
have an impact on environmental restoration and waste manage- 
ment. For example, the percentage of clays determine hydraulic 
permeability and the rate of contaminant migration, absorption of 
radioactive elements, and interaction with organic compounds. 
Therefore, improvements in non-invasive mapping of clays in the 
subsurface will result in better: characterization of contaminated 
sites, prediction of pathways of contaminant migration, assessment 
of risk of contaminants to public health if contaminants reach water 


supplies, design of remedial action and evaluation of alternative 
action. 


12227 (DOE/MC/29107-95/C0412) Engineering design and 
test plan for demonstrating DETOX treatment of mixed wastes. 
Goldbiatt, S.; Dhooge, P. Delphi Research, Inc., Albuquerque, NM 
(United States). [1995]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-92MC29107. (CONF- 
950216-56: Waste management '95, Tucson, AZ (United States), 
26 Feb - 2 mar 1995). Order Number DE95007496. Source: OSTI; 
NTIS; INIS; GPO Dep. 

DETOX is a cocatalyzed wet oxidation process in which the cat- 
alysts are a relatively great concentration of iron ions (typically as 
iron(Ill) chloride) in the presence of small amounts of platinum and 
ruthenium ions. Organic compounds are oxidized completely to 
carbon dioxide, water, and (if chlorinated) hydrogen chloride. The 
process has shown promise as a non-thermal alternative to inciner- 
ation for treatment and/or volume reduction of hazardous, 
radioactive, and mixed wastes. Design and fabrication of a demon- 
stration unit capable of destroying 25. Kg/hr of organic material is 
now in progress. This paper describes the Title 2 design of the 





demonstration unit, and the planned demonstration effort at Savan- 


nah River Site (SRS) and Weldon Spring Site Remedial Action 
Project (WSSRAP). 


12228 (DOE/MC/29107-95/C0413) Development of a novel 
wet oxidation process for hazardous and mixed wastes. 
Dhooge, P.M. Delphi Research, Inc., Albuquerque, NM (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-92MC29107. (CONF- 
9411149-10: Opportunity 95: environmental technology through 
small business, Morgantown, WV (United States), 16-17 Nov 1994). 
Order Number DE95007568. Source: OSTI; NTIS; INIS; GPO Dep. 

Many DOE waste streams and remediates contain complex and 
variable mixtures of organic compounds, toxic metals, and radionu- 
clides. These materials are often dispersed in organic or inorganic 
matrices, such as personal protective equipment, various sludges, 
soils, and water. The over all objective of the effort described here 
is to develop a novel catalytic wet oxidation process for the treat- 
ment of these multi-component wastes, with the aim of providing a 
versatile, non-thermal method which will destroy hazardous organic 
compounds while simultaneously containing and concentrating 
toxic and radioactive metals for recovery or disposal in a readily 
stabilized matrix. The DETOX process uses a unique combination 
of metal catalysts to increase the rate of oxidation of organic mate- 
rials. The metal catalysts are in the form of salts dissolved in a 
dilute acid solution. A typical catalyst composition is 60% ferric 
chloride, 3-4% hydrochloric acid, 0.13% platinum ions, and 0.13% 
ruthenium ions in a water solution. The catalyst solution is main- 
tained at 423-473 K. Wastes are introduced into contact with the 
solution, where their organic portion is oxidized to carbon dioxide 
and water. If the organic portion is chlorinated, hydrogen chloride 
will be produced as a product. The process is a viable alternative 
to incineration for the treatment of organic mixed wastes. Esti- 
mated costs for waste treatment using the process are from $2.50/ 
kg to $25.00/kg, depending on the size of the unit and the amount 
of waste processed. Process units can be mobile for on-site 
treatment of wastes. Results from phase 1 and 2, design and engi- 
neering studies, are described. 


12229 (DOE/MC/29249-95/C0421) Electromagnetic mixed 
waste processing system for asbestos decontamination. Kase- 
vich, R.S.; Nocito, T.; Vaux, W.G.; Snyder, T. KAI Technologies, 
Inc., Woburn, MA (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
94MC29249. (CONF-9411149-7: Opportunity 95: environmental 
technology through small business, Morgantown, WV (United 
States), 16-17 Nov 1994). Order Number DE95007495. Source: 
OSTI; NTIS; INIS; GPO Dep. 

DOE sites contain a broad spectrum of asbestos materials (cloth, 
pipe lagging, sprayed insulation and other substances) which are 
contaminated with a combination of hazardous and radioactive 
wastes due to its use during the development of the US nuclear 
weapons complex. These wastes consist of cutting oils, lubricants, 
solvents, PCBs, heavy metals and radioactive contaminants. The 
radioactive contaminants are the activation, decay, and fission 
products of DOE operations. To allow disposal, the asbestos must 
be converted chemically, followed by removing and separating the 
hazardous and radioactive materials to prevent the formation of 
mixed wastes and to allow for both sanitary disposal and effective 
decontamination. Currently, no technology exists that can meet 
these sanitary and other objectives. An attempt was made to apply 
techniques that have already proved successful in the mining, oil, 
and metals processing industries to the development of a multi- 
stage process to remove and separate hazardous chemical 
radioactive materials from asbestos. This process uses three meth- 
ods: ABCOV chemicals which converts the asbestos to a sanitary 
waste; dielectric heating to volatilize the organic materials; and 
electrochemical processing for the removal of heavy metals, RCRA 
wastes and radionuclides. This process will result in the destruction 
of over 99% of the asbestos; limit radioactive metal contamination 
to 0.2 Bq alpha per gram and 1 Bq beta and gamma per gram; re- 
duce hazardous organics to levels compatible with current EPA 


policy for RCRA delisting; and achieve TCLP limits for all solidified 
waste. 
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12230 (DOE/MC/30162-95/C0435) Electrokinetic decontam- 
ination of concrete. Lomasney, H.L.; Yachmenev, V. Isotron 
Corp., New Orleans, LA (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
93MC30162. (CONF-9411149-20: Opportunity 95: environmental 
technology through small business, Morgantown, WV (United 
States), 16-17 Nov 1994). Order Number DE95007974. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Concrete structures which have been contaminated with uranium 
and other radioisotopes may be decontaminated using in-situ elec- 
trokinetic remediation. By placing an electrode cell on the concrete 
surface and using the concrete’s rebar, a ground rod, or another 
surface cell as the counter electrode, the radioisotopes may be 
migrated from the concrete into this cell. The process is highly de- 
pendent upon the chemical parameters of the species involved; 
namely, the concrete, the contaminants, and the solubilizers used 
to mobilize the contaminants. In a preliminary study conducted at 
the K-25 Site of the Oak Ridge National Labs, an estimated re- 
moval of >40 percent of uranium has been observed for a short 
duration run. This removal occurred using traditional uranium solu- 
bilizers in contact with the contaminated surface. 


12231 (DOE/MC/30171-95/C0434) Catalytic extraction pro- 
cessing of contaminated scrap metal. Griffin, T.P.; Johnston, 
J.E. Molten Metals Technology, Inc., Waltham, MA (United States). 
[1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-93MC30171. (CONF-9411149-16: 
Opportunity 95: environmental technology through small business, 
Morgantown, WV (United States), 16-17 Nov 1994). Order Number 
DE95007694. Source: OSTI; NTIS; INIS; GPO Dep. 

The contract was conceived to establish the commercial capabil- 
ity of Catalytic Extraction Processing (CEP) to treat contaminated 
scrap metal in the DOE inventory. In so doing, Molten Metal 
Technology, Inc. (MMT), pursued the following objectives: demon- 
stration of the recycling of ferrous and non-ferrous metals—to 
establish that radioactively contaminated scrap metal can be con- 
verted to high-grade, ferrous and non-ferrous alloys which can be 
reused by DOE or reintroduced into commerce; immobilize 
radionuclides-that CEP will concentrate the radionuclides in a 
dense vitreous phase, minimize secondary waste generation and 
stabilize and reduce waste volume; destroy hazardous organics— 
that CEP will convert hazardous organics to valuable industrial 
gases, which can be used as feed gases for chemical synthesis or 
as an energy source; recovery volatile heavy metals-that CEP’s 
off-gas treatment system will capture volatile heavy metals, such 
as mercury and lead; and establish that CEP is economical for pro- 
cessing contaminated scrap metal in the DOE inventory-that CEP 
is a more cost-effective and, complete treatment and recycling 
technology than competing technologies for processing contami- 
nated scrap. The process and its performance are described. 


12232 (DOE/MC/30173—95/C0414) Waste Inspection tomog- 
raphy (WIT). Bernardi, R.T.; Han, K.S. Bio-lmaging Research, Inc., 
Lincolnshire, IL (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
93MC30173. (CONF-9411149-18: Opportunity 95: environmental 
technology through small business, Morgantown, WV (United 
States), 16-17 Nov 1994). Order Number DE95007971. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The WIT program will provide an inspection system that offers 
the nuclear waste evaluator a unique combination of tools for 
regulatory-driven characterization of low-level waste (LLW), 
transuranic waste (TRU), and mixed waste drums. WIT provides 
nondestructive, noninvasive, and environmentally safe inspections 
using X-ray and gamma ray technologies, with reasonable cost and 
throughput. Two emission imaging techniques will be employed for 
characterizing materials in waste containers. The first of these is 
gamma emission tomography, commonly called single-photon 
emission computed tomography (SPECT). Rather than using an 
external radiation source, SPECT uses the emission of radioactive 
materials within the object of interest for imaging. In this case, 
emission from actual nuclear waste within a container will provide 
a three-dimensional image of the radioactive substances in the 
container. The second emission technique will use high-purity ger- 
manium detectors for gamma ray spectroscopy. This technique, 
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called nondestructive assay (NDA), can identify the emitting isotopic 
species and strength. Work in emission tomography and assay of 
nuclear waste has been undertaken at Lawrence Livermore Na- 
tional Laboratory using a technique called Passive Tomography. 
Results from a process development unit are presented. 


12233 (DOE/MC/30357—95/C0418) Three-dimensional sub- 
surface imaging synthetic aperture radar. Moussally, G.J. 
Mirage Systems, Sunnyvale, CA (United States). [1995]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AR21-93MC30357. (CONF-9411149-5: Opportunity 95: 
environmental technology through small business, Morgantown, 
WV (United States), 16-17 Nov 1994). Order Number 
DE95007569. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this applied research and development project is 
to develop a system known as ‘3-D SISAR’. This system consists 
of a ground penetrating radar with software algorithms designed for 
the detection, location, and identification of buried objects in the 
underground hazardous waste environments found at DOE storage 
sites. Three-dimensional maps of the object locations will be pro- 
duced which can assist the development of remediation strategies 
and the characterization of the digface during remediation opera- 
tions. It is expected that the 3-D SISAR will also prove useful for 
monitoring hydrocarbon based contaminant migration after remedi- 
ation. The underground imaging technique being developed under 
this contract utilizes a spotlight mode Synthetic Aperture Radar 
(SAR) approach which, due to its inherent stand-off capability, will 
permit the rapid survey of a site and achieve a high degree of pro- 
ductivity over large areas. When deployed from an airborne 
platform, the stand-off techniques is also seen as a way to over- 
come practical survey limitations encountered at vegetated sites. 


12234 (DOE/NV/10872-T160) Analytical laboratory and 
mobile sampling plattorm. Progress report, October 1, 1994— 
December 31, 1994. Stetzenbach, K. Nevada Univ., Las Vegas, 
NV (United States). Harry Reid Center for Environmental Studies. 
[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC08-90NV10872. Order Number 
DE95007341. Source: OSTI; NTIS; GPO Dep. 

This paper is a quarterly report describing the use of a new soil 
gas collection device which allows the collection of soil gas in the 
field for later analysis in the laboratory. It describes the installation 
of this sampling device and the procedure for setting the probe, ex- 
traction of soil gas beneath the surface, and sealing of the soil gas 
for transport. The sites used for initial testing was the top of Yucca 
Mountain and Crystal Spring in Ash Meadows National Wildlife 
Refuge. The results from this initial test showed no volatile matter 
present in the soil at these locations. 


12235 (DOE/NV/10872-T163) Identification and characterl- 
zation of conservative organic tracers for use as hydrologic 
tracers for the Yucca Mountain site characterization study. 
Progress report, October 1, 1994—December 31, 1994. Stetzen- 
bach, K.; Farnham, |. Nevada Univ., Las Vegas, NV (United 
States). Harry Reid Center for Environmental Studies. [1994]. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. Order Number DE95007338. Source: 
OSTI; NTIS; GPO Dep. 

The bromide anion has been used extensively as a tracer for 
mapping the flow of groundwater. It has proven to be both a safe 
and reliable groundwater tracer. The goal in this study is to find 
several tracing compounds with characteristics similar to the bro- 
mide anion to be used in multiple well tracing tests. Four groups of 
fluorinated organic acids were selected as candidates for ground- 
water tracers. These groups include fluorinated benzoic acids 
(FBA), fluorinated salicylic acids (FSA), fluorinated toluic acids 
(FTA), and fluorinated cinnamic acids (FCA). These compounds 
have been shown to move readily with the flow of water and do not 
adsorb to soil. They are also non-toxic. In this study, the retention 
of the fluorinated organic acids on to a soil column is compared to 
that of the bromide ion. The time required for the elution of each 
analyte from the soil column is measured using a UV-Vis detector. 
The soils consist of the light, medium, and dark tuffs used in the 
batch study. The work performed during this quarter consists of the 
continuation of the batch studies for the fluorinated benzoic acids 
and column studies for several potential tracer compounds. 
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12236 (DOE/NV/10872-T169) Heat transfer studies. Quar- 
terly report. Boehm, R.; Chen, Y.T.; Ma, L. Nevada Univ., Las 
Vegas, NV (United States). Heat Transfer Lab. 20 Jan 1995. 31p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. Order Number DE95007332. Source: 
OSTI; NTIS; GPO Dep. 

This report gives a summary of work performed on two aspects 
of experimental work. First, an apparatus is described related to 
drying studies that are designed to allow the evaluation of numeri- 
cal predictions often used in Performance Assessment Analyses. 
Second, a series of results found with a model of heat transfer and 
fluid flow in the region around a heated drift are given. Humidity 
variation with time in the drift simulation are presented as are the 
time variations of temperature both within the drift and in the for- 
mation surrounding it. Finally, a new apparatus that has been 
designed to evaluate other fundamental aspects of simulation 
codes is described. The report is divided into three sections which 
describe a study on the extension of multi-phase models to sub- 
residual saturation; a study of unsaturated flows with heat transfer 
in the repository drift; and a study of residual saturation flows with 
heat transfer in a porous medium. 


12237 (DOE/NV/11432-T4) TBM tunneling on the Yucca 
Mountain Project. Morris, J.P. (Kiewit Construction Co., Las Ve- 
gas, NV (United States)); Hansmire, W.H. Reynolds Electrical and 
Engineering Co., Inc., Las Vegas, NV (United States). [1995]. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-94NV11432. Order Number DE95008139. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy’s (DOE) Yucca Mountain Project 
(YMP) is a scientific endeavor to determine the suitability of Yucca 
Mountain for the first long-term, high-level nuclear waste repository 
in the United States. The current status of this long-term project 
from the construction perspective is described. A key element is 
construction of the Exploratory Studies Facility (ESF) Tunnel, which 
is being excavated with a 7.6 m (25 ft) diameter tunnel boring ma- 
chine (TBM). Development of the ESF may include the excavation 
of over 15 km (9.3 mi) of tunnel varying in size from 3.0 to 7.6 m 
(10 to 25 ft). Prior to construction, extensive constructability re- 
views were an interactive part of the final design. The intent was to 
establish a constructable design that met the long-term stability re- 
quirements for radiological safety of a future repository, while 
maintaining flexibility for the scientific investigations and acceptable 
tunneling productivity. 


12238 (DOE/OR-01-1273/V1-D2) Remedial investigation 
Report on Bear Creek Valley Operable Unit 2 (Rust Spoil Area, 
Spoll Area 1, and SY-200 Yard) at the Oak Ridge Y-12 Plant, 
Oak Ridge, Tennessee. Volume 1, Main text. Oak Ridge National 
Lab., TN (United States); Science Applications International Corp., 
Oak Ridge, TN (United States). Jan 1995. 515p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. (Y/ER-182/V1-D2). Order Number DE95009509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report on the BCV OU 2 at the Y-12 Plant, was prepared in 
accordance with requirements under the Comprehensive Environ- 
mental Response, Compensation, and Liability Act (CERCLA) for 
reporting the results of a site characterization for public review. It 
provides the Environmental Restoration Program with information 
about the results of the 1993 investigation. It includes information 
on risk assessments that have evaluated impacts to human health 
and the environment. Field activities included collection of subsur- 
face soil samples, groundwater and surface water samples, and 
sediments and seep at the Rust Spoil Area (RSA), SY-200 Yard, 
and SA-1. 


12239 (DOE/OR-01-1312-D2) Design/installation and Struc- 
tural integrity Assessment of Bethel Valley Low-Level Waste 
Collection and transfer system upgrade for Building 2649 
(Transported Waste Receiving Facility) at Oak Ridge National 
Laboratory. Oak Ridge National Lab., TN (United States); 
Gilber’/Commonweatth, Inc., Oak Ridge, TN (United States). Jan 
1995. 86p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/ER-273-D2). Or- 
der Number DE95008648. Source: OSTI; NTIS; INIS; GPO Dep. 





This document covers the design aspects of the new tank sys- 
tem and certifies that the design has sufficient structural integrity 
and is acceptable for storing or treating hazardous and/or radioac- 
tive substances. This issue identifies specific activities that must be 
completed during fabrication, installation, and testing of the new 
tank system in order to prove compliance of the final installation 
with governing requirements. The assessment is responsive to the 
Environmental Restoration Agreement for the Oak Ridge Reserva- 
tion. 


12240 (DOE/OR-01-1313-D2) Design/installation and struc- 
tural integrity assessment of Bethel Valley low-level waste 
collection and transfer system upgrade for Building 3092 
(Central Off-Gas Scrubber Facility) at Oak Ridge National Lab- 
oratory. Oak Ridge National Lab., TN (United States); 
Gilbert/Commonwealth, Inc., Oak Ridge, TN (United States). Jan 
1995. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/ER-274-D2). Or- 
der Number DE95008647. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes and assesses planned modifications to 
be made to the Building 3092 Central Off-Gas Scrubber Facility of 
the Oak Ridge National Laboratory, Oak Ridge, Tennessee. The 
modifications are made in responsible to the requirements of 
40CFR264 Subpart J, relating to environmental protection require- 
ments for buried tank systems. The modifications include the 
provision of a new scrubber recirculation tank in a new, below 
ground, lines concrete vault, replacing and existing recirculation 
sump that does not provide double containment. A new buried, 
double contained pipeline is provided to permit discharge of spent 
scrubber recirculation fluid to the Central Waste Collection Header. 
The new vault, tank, and discharge line are provided with leak de- 
tection and provisions to remove accumulated liquid. New scrubber 
recirculation pumps, piping, and accessories are also provided. 
This assessment concludes that the planned modifications comply 
with applicable requirements of 40CFR264 Subpart J, as set forth 
in Appendix F to the Federal Facility Agreement, Docket No. 89- 
04-FF, covering the Oak Ridge Reservation. 


12241 (DOE/RL-90-22-Draft-F) RCRA Facility investigation/ 
corrective measures study work plan for the 100-NR-1 opera- 
ble unit: Hanford Site, Richland, Washington. Draft F. Bechtel 
National, Inc., Richland, WA (United States). Oct 1994. 405p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-93RL12367. Order Number DE95007603. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This work plan and the attached supporting project plans estab- 
lish the operable unit setting and the objectives, procedures, tasks, 
and schedule for conducting the RCRA facility investigation/ 
corrective measures study for the 100-NR-1 Source Operable Unit 
on the Hanford Reservation. Source operable units include facilities 
and unplanned release sites that are potential sources of contami- 
nation. The operable unit includes all contamination found in the 
aquifer soils and water within its boundary. 


12242 (DOE/RL-92-61-Rev.2) Tank waste remediation sys- 
tem integrated technology plan. Revision 2. Eaton, B. (Pacific 
Northwest Lab., Richland, WA (United States)); Ignatov, A.; John- 
son, S.; Mann, M.; Morasch, L.; Ortiz, S.; Novak, P. (eds.). 
USDOE Richland Operations Office, WA (United States). Technol- 
ogy Development Program Office of the TWRS Program; Pacific 
Northwest Lab., Richland, WA (United States). 28 Feb 1995. 54 ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (PNL—10092-Rev.2). Order Number 
DE95008203. Source: OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site, located in southeastern Washington State, is 
operated by the US Department of Energy (DOE) and its contrac- 
tors. Starting in 1943, Hanford supported fabrication of reactor fuel 
elements, operation of production reactors, processing of irradiated 
fuel to separate and extract plutonium and uranium, and prepara- 
tion of plutonium metal. Processes used to recover plutonium and 
uranium from irradiated fuel and to recover radionuclides from tank 
waste, plus miscellaneous sources resulted in the legacy of 
approximately 227,000 m® (60 million gallons) of high-level ra- 
dioactive waste, currently in storage. This waste is currently stored 
in 177 large underground siorage tanks, 28 of which have two 
steel walls and are called double-shell tanks (DSTs) an 149 of 
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which are called single-shell tanks (SSTs). Much of the high-heat- 
emitting nuclides (strontium-90 and cesium-137) has been 
extracted from the tank waste, converted to solid, and placed in 
capsules, most of which are stored onsite in water-filled basins. 
DOE established the Tank Waste Remediation System (TWRS) 
program in 1991. The TWRS program mission is to store, treat, im- 
mobilize and dispose, or prepare for disposal, the Hanford tank 
waste in an environmentally sound, safe, and cost-effective man- 
ner. Technology will need to be developed or improved to meet the 
TWRS program mission. The Integrated Technology Plan (ITP) is 
the high-level consensus plan that documents all TWRS technol- 
ogy activities for the life of the program. 


12243 (DOE/RL-93-33-Draft-A) Focused feasibility study of 
engineered barriers for waste management units in the 200 Ar- 
eas. Bechtel National, Inc., Richland, WA (United States). Feb 
1995. 298p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-93RL12367. Order Number 
DE95008218. Source: OSTI; NTIS; INIS; GPO Dep. 

The 200 Areas of the U.S. Department of Energy Hanford Site 
are included on the National Priorities List (NPL) under the CER- 
CLA Act of 1980. Inclusion on the NPL initiates the Remedial 
Investigation (Rl) and Feasibility Study (FS) process of characteriz- 
ing the nature and extent of contamination and selecting remedial 
actions.Under the Hanford Federal Facility Agreement and Consent 
Order, ten Aggregate Area Management Studies (AAMS) were pre- 
pared for the 200 Areas in support of RI/FS activities. These 
AAMS reports summarize characterization information for 200 Area 
waste management units (WMUs), arrange WMUs into analogous 
groups, and recommend a range of potential remedial technolo- 
gies. The AAMS studies also recommended that focused feasibility 
studies (FFS) be performed for those alternatives that have broad 
application and are considered viable from an effectiveness, imple- 
mentability, and cost standpoint. One particular alternative 
recommended in the AAMS reports for an FFS is remediation with 
surface barriers. Based on that recommendation, this FFS was un- 
dertaken. This report describes three proposed conceptual barrier 
designs which meet all regulatory design requirements for IRM and 
LFI candidate WMUs and provide a range of cover options to mini- 
mize health and environmental risks in the most cost effective 
manner. 


12244 (DOE/RL-93-74-Draft-A-Vol.1) 200-BP-11 operable 
unit and 216-B-3 main pond work/closure plan, Hanford Site, 
Richland, Washington. Volume 1: Field investigation and sam- 
pling strategy. Department of Energy, Richland, WA (United 
States). Richland Operations Office. Sep 1994. 273p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
93RL12367. Order Number DES95007705. Source: OSTI; INIS; 
NTIS; GPO Dep. 

This document coordinates a Resource Conservation and Recov- 
ery Act (RCRA) past-practice work pian for the 200-BP-11 Operable 
Unit and a RCRA closure/postclosure plan for the 216-B-3 Main 
Pond and 216-B-3-3 Ditch [treatment, storage, and/or disposal 
(TSD) unit]. Both RCRA TSD and past-practice waste management 
units are contained within the 200-BP-11 Operable Unit. The 200- 
BP-11 Operable Unit is a source operable unit located on the east 
side of the B Plant Source Aggregate Area in the 200 East Area of 
the Hanford Site. The operable unit lies just east of the 200 East 
Area perimeter fence and encompass approximately 476 hectares 
(1,175 acres). Source operable units include waste management 
units that are potential sources of radioactive and/or hazardous 
substance contamination. Source waste management units are cat- 
egorized in the Hanford Federal Facility Agreement and Consent 
Order as either RCRA TSD, RCRA past-practice, or Comprehen- 
sive Environmental Response, Compensation, and Liability Act 
(CERCLA) past-practice. As listed below and in the Tri-Party 
Agreement, the 200-BP-11 Operable Unit contains five RCRA 
past-practice and five RCRA TSD waste management units. Addi- 
tionally, for RCRA TSD permitting purposes, the RCRA TSD waste 
management units are subdivided into two RCRA TSD units. 


12245 (DOE/RL-93-96-Rev.1) 300-FF-1 operable unit reme- 
dial investigation phase li report: Physical separation of solis 
treatability study. Bechtel National, Inc., Richland, WA (United 
States). Sep 1994. 153p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract AC06-93RL12367. Order Number 
DE95007602. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the approach and results of physical sepa- 
rations treatability tests conducted at the Hanford site in the north 
process pond of the 300-FF-1 Operable Unit. Physical separation 
of soils was identified as an alternative for remediation for which 
treatability studies were required to demonstrate effectiveness and 
provide information for the Phase Ill feasibility study to be submit- 
ted to EPA and Ecology by August 15, 1994. Physical separation 
of soils was identified as a remediation alternative due to the po- 
tential to significantly reduce the amount of contaminated soils prior 
to disposal. The scope of this report is limited to investigations and 
discussion of tests conducted in the north process pond. However, 
because contaminated soils are similar in the south process pond, 
process trenches, scraping area, and sanitary trenches, test results 
are expected to apply to these sites also. 


12246 (DOE/RL-93-99-Rev.1) Remedial investigation and 
feasibility study report for the environmental restoration dis- 
posal facility. Bechtel National, Inc., Richland, WA (United 
States). Oct 1994. 807p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-93RL12367. Order Number 
DE95007091. Source: OSTI; NTIS; INIS; GPO Dep. 

This remedial investigation/feasibility study (RVFS) evaluates al- 
ternatives for placement of remediation waste generated during 
remediation of CERCLA past-practice sites on the Hanford Reser- 
vation. With the exception of the no action alternative, all of the 
alternatives evaluated in this RVFS include a CERCLA landfill re- 
ferred to as the Environmental Restoration Disposal Facility 
(ERDF). The ERDF woukd serve as the receiving facility for most of 
the waste excavated during remediation of CERCLA past-practice 
sites. The primary element of the ERDF is a single trench exca- 
vated below existing grade that will be filled with remediation waste 
and closed with a protective surface barrier. Supporting facilities, 
which may include administrative buildings, railroad spurs, waste 
off-loading and transport equipment, and decontamination facilities, 
will also be included as part of the ERDF. Only remediation waste 
that originates within the Hanford Site will be placed in the ERDF. 
The waste is expected to consist of dangerous/hazardous wastes, 
polychlorinated biphenyl (PCB) and asbetos waste, low-level 
radioactive waste, and low-level mixed waste (containing both dan- 
gerous and radioactive waste). 


12247 (DOE/RL-94-67-Draft-A) 100-HR-3 Operable Unit fo- 
cused feasibility study report. USDOE Richland Operations 
Office, WA (United States); Bechtel National, Inc., Richland, WA 
(United States). Sep 1994. 707p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-93RL12367. Order 
Number DE95008319. Source: OSTI; NTIS; INIS; GPO Dep. 

This focused feasibility study (FFS) is in support of the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA) remedial investigation/feasibility study (RI/FS) 
activities for the 100-HR-3 Groundwater Operable Unit. The RI/FS 
process is described in the Guidance for Conducting Remedial In- 
vestigations and Feasibility Studies Under CERCLA (EPA 1988). 
The 100 Area is one four areas on the Hanford Site that are on the 
US Environmental Protection Agencys (EPA) National Priorities List 
(NPL) under CERCLA (Figure 1-1). The 100-HR-3 Operable Unit is 
one of seven operable units associated with the 100 D/DR and 100 
H Areas of th Hanford Site (Figure 1-2). Three of the 100 D/DR 
operable units (100-DR-1, DR-2, and DR-3), two of the 100 H op- 
erable units (100-HR-1 and HR-2), and the 100-IU-4 Operable Unit 
are source units. The 100-HR-3 Groundwater Operable Unit in- 
cludes the groundwat beneath the source operable units and the 
adjacent groundwater. surface water, fluvial sediments. and aquatic 
biota impacted by the overlying source operable unit. The 100-H 
Operable Unit also includes that portion of the 600 Area that lies 
between the D/DR and Reactors. The approach for the RVFS ac- 
tivities for the 100 Area operable units has been further defined in 
the Hanford Past-Practice Strategy (DOE-RL 1991). This strategy 
streamlines past-practice remedial action process with a bias for 
action through optimizing the use of interim remedial measures 
(IRM) and expedited response actions (ERA). All work conducted 
at the 100 Area waste sites is in accordance with the conditions 
set forth in the Hanford Federal Facility Agreement and Consent 
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Order (Tri-Party Agreement) (Ecology et al. 1990), and its amend- 
ments, signed by the Washington State Department of Ecology 
(Ecology), EPA, and the US Department of Energy (DOE). 


12248 (DOE/RL-94-103-Vol.1) Richland Environmental 
Restoration Project 1995 fiscal year work plan: Work break- 
down structure 2.0, 100 Area. Volume 1. Bechtel National, Inc., 
Richland, WA (United States). Oct 1994. 300p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
93RL12367. Order Number DE95008193. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 100 Area RA Program is responsible for the interim manage- 
ment and disposition of past-practice environmental contamination 
on the Hanford Site. This includes contaminated soils, contami- 
nated ground water, and solid waste contained in past-practice 
units that have been inactive since March 1, 1987. Also included is 
a RCRA treatment, storage, and disposal (TSD) waste unit located 
in the 100 Area. A majority of the work entails waste identification 
and characterization feasibility studies for remedial design and 
cleanup, technology development and demonstration, D&D of inac- 
tive facilities, and postclosure activities. The emphasis is to bring all 
known waste sites on the Hanford Site into compliance with appli- 
cable Federal, State and local environmental laws and regulations. 


12249 (DOE/RL-94-103-Vol.2) Richland Environmental 
Restoration Project 1995 fiscal year work plan: Work break- 
down structure 2.0, 200/300 Area. Bechtel National, Inc., 
Richland, WA (United States). Oct 1994. 183p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
93RL12367. Order Number DE95008194. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Richland Environmental Restoration Project 1995 Fiscal 
Year Work Plan, Work Breakdown Structure 2.0 for the 200/300 
Area outlines project objectives, project schedules, and associated 
costs for the various monitoring, remedial action, and waste man- 
agement activities which are required for the 200/300 Areas on the 
Hanford Reservation Site for fiscal year 1995. The emphasis is to 
bring all known waste sites on the Hanford Site into compliance 
with applicable Federal, State, and local environmental laws and 
regulations. The Hanford Federal Facility Agreement and Consent 
Order (Tri-Party Agreement) is the major regulatory driver. 


12250 (DOE/RL—-94-103-Vol.3) Richland Environmental 
Restoration Project 1995 fiscal year work plan: Work break- 
down structure 2.0, program management. Bechtel National, 
Inc., Richland, WA (United States). Oct 1994. 130p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
93RL12367. Order Number DES5008195. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 100 Area RA Program is responsible for the interim 
management and disposition of past-practice environmental con- 
tamination on the Hanford Site. This includes contaminated soils, 
contaminated ground water, and solid waste contained in past- 
practice units that have been inactive since March 1, 1987. The 
Program Management and Support (PM&S) program encompasses 
remedial action (RA) management workscopes. This appendix con- 
tains the following: Program statements; Program objectives; 
Assumptions and constraints; Work breakdown structure (WBS); 
Schedule; and, Fiscal information. 


12251 (DOE/RL-94-107) Radioactive air emissions pro- 
gram notice of construction for the decommissioning of the 
233-S plutonium concentration facility complex. Bechtel 
National, Inc., Richland, WA (United States). Sep 1994. 75p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-93RL12367. Order Number DE95007976. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This Notice of Construction (NOC) presents the required informa- 
tion regarding Phase | and II of the decommissioning of the 233-S 
Plutonium Concentration Facility Complex. Phase Il includes dis- 
mantling and removing the structure and final site stabilization. The 
project will include techniques that minimize the volume of the 
waste, which will result in lower waste hazard classifications. 


12252 (DOE/RL-94-131-Draft-A) Letter report for skyshine 
abatement assessment. Draft A. Bechtel National, Inc., Richland, 





WA (United States). Oct 1994. 28p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-93RL12367. Order 
Number DE95008181. Source: OSTI; NTIS; INIS; GPO Dep. 

The term skyshine, as used in this report, refers to radiation orig- 
inating from the 1301-N/1325-N Liquid Waste Disposal Facilities 
(LWDF) and reflecting back to the surrounding 100 N Area. 
Skyshine was first observed in 1980 by 100 N Area shielding over 
1301-N (i.e., depth of water maintained over 1301-N). Since 1980, 
measures have been taken to hold the errant radiation in 
abeyance. The most prominent of those measures are the concrete 
panels that currently reside atop 1301-N and 1325-N. This letter 
report has been issued in support of the overall 100 N Area strat- 
egy to address whether the effects of skyshine adversely impact 
the public who may pass near 1301-N/1325-N or those who tres- 
pass upon the area, in the course of traveling along the Columbia 
River or its southeastern bank near the 100 N Area. The most 
likely trespasser are those who may fish or camp on the 100 N 
Area shoreline. Although the public is legally prohibited from occu- 
pying the shoreline it is possible that the public could physically 
gain access to the 100 N Area shoreline. In response to this con- 
cern, Tri-Party Agreement milestone M-16-12 was established. This 
report addresses whether abatement of skyshine is necessary to 
protect the general public prior to implementing the 1301-N/1325-N 
Closure Plan/Corrective Measure. 


12253 (DOE/RL-95-05) Radioactive air emissions notice of 
construction for the decontamination and closure of the 183-H 
Solar Evaporation Basins. Nickels, J.M. Bechtel National, Inc., 
Richland, WA (United States). Jan 1995. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
93RL12367. Order Number DE95008185. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A Notice of Construction (NOC) is required by the Washington 
State Department of Health (DOH), pursuant to Washington Admin- 
istrative Code (WAC) Chapter 246-247-060, for any proposed 
construction or modification of an existing registered or unregis- 
tered emissions unit. The following document is the NOC 
application to be submitted to the DOH for the establishment of a 
new environmental analytical laboratory at the 100-N Area on the 
Hanford Site. The environmental analytical laboratory will contain a 
radioactive air emissions unit. 


12254 (DOE/RL-95-27) Closure proposal: 183-H Solar 
Evaporation Basins. Bechtel National, Inc., Richland, WA (United 
States). Feb 1995. 57p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-93RL12367. Order Number 
DE95008184. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the overall approach and logic for im- 
plementing clean closure of the 183-H Solar Evaporation basins 
(183-H) in a cost-effective and timely manner and in accordance 
with all applicable regulations. The Resource Conservation and Re- 
covery Act of 1976 and the Washington Administrative Code 
(WAC) 173-303 are the regulatory bases for this closure strategy. 
The closure described herein is consistent with potential future land 
uses, and with remedial action planning in the 100-H area, as well 
as with other decontamination and decommissioning (D&D) of the 
100-H structures. 


12255 (DOE/RW-0460) OCRWM Bulletin, Winter 1995. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (United States). [1995]. 24p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95008452. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This publication describes activities associated with the United 
States Department of Energy's Office of Civilian Radioactive Waste 
Program. Activities at the Yucca Mountain Site Characterization 
Project are described. 


12256 (DOE/WIPP-91-005-Rev.4) Waste Isolation Pilot 
Plant RCRA Part A permit application. Revision 4. USDOE Al- 
buquerque Operations Office, Carlsbad, NM (United States). Waste 
Isolation Pilot Plant Project Office. [1995]. 376p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE95008674. Source: OSTI; NTIS; INIS; GPO Dep. 
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The Waste Isolation Plant (WIPP) is a US Department of Energy 
facility intended to demonstrate the technical and operational prin- 
ciples involved in the permanent isolation and disposal of 
defense-generated transuranic waste. WIPP operations entail re- 
ceiving, unloading, and transferring radioactive-mixed waste from 
the surface of the site to the underground hazardous waste man- 
agement units. Waste will be emplaced in an underground geologic 
repository horizon located in a deep-bedded salt formation. This re- 
port contains Part A of the Resource Conservation and Recovery 
Act hazardous waste permit application. 


12257 (EGG-M-94051) Development of a method utilizing 
drum headspace VOC concentration as a waste characteriza- 
tion tool. Liekhus, K.J.; Gresham, G.L.; Peterson, E.S.; Rae, C.; 
Connolly, MJ. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. (CONF-940225— 
129: Waste management '94, Tucson, AZ (United States), 27 Feb 
- 3 mar 1994). Order Number DE95008557. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Pretest waste characterization for the bin-scale tests at the 
Waste Isolation Pilot Plant (WIPP) required sampling for volatile or- 
ganic compounds (VOCS) from within transuranic (TRU) waste 
drums. Although the bin-scale tests have been postponed, the de- 
velopment and demonstration of accurate waste characterization 
methods continues. The objectives of extensive sampling of waste 
drums are to obtain a representative sample from each layer of 
confinement to identify volatile and gaseous constituents, verify 
process knowledge of the drum contents, and demonstrate compli- 
ance with regulatory requirements. A method to estimate the VOC 
concentration between layers of confinement from a_ single 
headspace sample collected beneath the drum filter of a vented 
waste drum is investigated. This method of characterizing the void 
space within a drum could eventually lead to a significant reduction 
in sampling time and cost. A model based on fundamental princi- 
ples of transport phenomena is developed to estimate the VOC 
concentration throughout a waste drum based on the knowledge of 
the transport properties and the measured drum headspace VOC 
concentration. Model and experimental results are compared. 


12258 (GSF—18/94) Engineered barrier construction in salt 
rock. Final report of project phase 2. Period covered: 1 July 
1989 - 31 December 1992. Stockmann, N.; Beinlich, A.; Droste, J.; 
Flach, D.; Glaess, F.; Jockwer, N.; Krogmann, P.; Miehe, R.; 
Moeller, J.; Schwaegermann, F.; Wallmueller, R.; Walter, F.; Yara- 
manci, U. GSF - Forschungszentrum fuer Umwelt und Gesundheit 
GmbH, Braunschweig (Germany). Inst. fuer Tieflagerung; Commis- 
sion of the European Communities, Brussels (Belgium). 1994. 
471p. (In German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT KWAS5603A; Contract CEC FI.2W-CT90-0068. (GSF-TL— 
21/94). Order Number DE95763130. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The project report presents and explains data obtained by a 
specific measuring programme, giving evidence of the sealing effi- 
ciency of an engineered barrier comprising abutment, long-term 
barrier, and hydraulic short-term barrier, the sealing performance 
having been verified for shorter and longer periods of time ( up to 
approx. 500 years). Specific computer codes have been applied for 
computing and verifying the long-term efficiency of the complex en- 
gineered barrier system (artificial structures and surrounding rock). 
The technical feasibility and the performance of an engineered 
barrier for reliable sealing of a radwaste repository is thus demon- 
strated at a scale of 1:1 at the site of the Asse mine. 


12259 (INEL—94/0004) Test plan for BWID Phase 2 electric 
arc melter vitrification tests. Soelberg, N.R.; Turner, P.C.; Oden, 
L.L.; Anderson, G.L. Lockheed Idaho Technologies Co., Idaho 
Falls, ID (United States). Oct 1994. 113p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-941D13223. 
Order Number DE95008622. Source: OSTI; NTIS; INIS; GPO Dep. 

This test plan describes the Buried Waste Integrated Demonstra- 
tion (BWID), Phase 2, electric arc melter, waste treatment 
evaluation tests to be performed at the US Bureau of Mines 
(USBM) Albany Research Center. The BWID Arc Melter Vitrifica- 
tion Project is being conducted to evaluate and demonstrate 
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existing industrial arc melter technology for thermally treating mixed 
transuranic-contaminated wastes and soils. Phase 1 baseline tests, 
performed during fiscal year 1993 at the USBM, were conducted 
on waste feeds representing incinerated buried mixed wastes and 
soils. In Phase 2, surrogate feeds will be processed that represent 
actual as-retrieved buried wastes from the Idaho National Engi- 
neering Laboratory’s Subsurface Disposal Area at the Radioactive 
Waste Management Complex. 


12260 (INEL—94/00010) Hydrothermal Oxidation Hazardous 
Waste Pliot Plant Test Bed. Welland, H.; Reed, W.; Valentich, D.; 
Chariton, T. Idaho National Engineering Lab., Idaho Falls, ID 
(United States). [1995]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-941D13223. (CONF- 
950284-1: 1. international workshop on supercritical water 
oxidation, Jackson, FL (United States), 6-9 Feb 1995). Order Num- 
ber DE95008607. Source: OSTI; NTIS; INIS; GPO Dep. 

The Idaho National Engineering Laboratory (INEL) is fabricating 
a Hydrothermal Oxidation (HTO) Hazardous Waste Pilot Plant Test 
Bed to evaluate and test various HTO reactor concepts for initial 
processing of the U.S. Department of Energy (DOE) mixed wastes. 
If the HTO process is successful it will significantly reduce the vol- 
ume of DOE mixed wastes by destroying the organic constituents. 


12261 (INEL-94/00034) Results after nine years of field 
testing low-level radioactive waste forms using lysimeters. Mc- 
Connell, J.W. Jr. (idaho National Engineering Lab., idaho Falls, ID 
(United States)); Rogers, R.D.; Jastrow, J.D.; Sanford, W.E.; Sulli- 
van, T.M. Idaho National Engineering Lab., Idaho Falls, ID (United 
States). [1995]. 13p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC07-941D13223. (CONF-941265-1: 16. DOE annual low-level ra- 
dioactive waste management conference, Baltimore, MD (United 
States), 12-15 Dec 1994). Source: OST!; NTIS; INIS. 

The Field Lysimeter Investigations: Low-Level Waste Data Base 
Development Program is obtaining information on the performance 
of radioactive waste forms. lon-exchange resins from a nuclear 
power station were solidified into waste forms using Portland ce- 
ment and vinyl ester-styrene. These waste forms are being tested 
to develop a low-level waste data base and to obtain information 
on survivability of waste forms in a disposal environment. This pa- 
per reviews radionuclide releases from those waste forms in the 
first 9 years of sampling. Included is a discussion of the recently 
discovered upward migration of radionuclides. Also, lysimeter data 
are applied to a performance assessment source term model, and 
initial results are presented. 


12262 (INEL—94/0109) Quality Assurance Project Plan for 
the Gas Generation Testing Program at the INEL. idaho Na- 
tional Engineering Lab., idaho Falls, ID (United States). Oct 1994. 
50p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-941D13223. Order Number DE95008561. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The data quality objectives (DQOs) for the Program are to evalu- 
ate compliance with the limits on total gas generation rates, 
establish the concentrations of hydrogen and methane in the total 
gas flow, determine the headspace concentration of VOCs in each 
drum prior to the start of the test, and obtain estimates of the con- 
centrations of several compounds for mass balance purposes. 
Criteria for the selection of waste containers at the INEL and the 
parameters that must be characterized prior to and during the tests 
are described. Collection of gaseous samples from 55-gallon 
drums of contact-handied transuranic waste for the gas generation 
testing is discussed. Analytical methods and calibrations are sum- 
marized. Administrative quality control measures described in this 
QAP)P include the generation, review, and approval of project doc- 
umentation; control and retention of records; measures to ensure 
that personnel, subcontractors or vendors, and equipment meet the 
specifications necessary to achieve the required data quality for the 
Project. 


12263 (INEL—94/0139) Decontamination and dismantlement 
of the old hot laundry, CFA-669. Final report. Smith, D.L.; Perry, 
E.F. Lockheed Idaho Technologies Co., Idaho Falls, ID (United 
States). Jan 1995. 77p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract ACO7-941D13223. Order Number 
DE95008672. Source: OSTI; NTIS; INIS; GPO Dep. 

This final report describes the decontamination and dismantie- 
ment (D&D) of the old hot laundry, located at the Idaho National 
Engineering Laboratory (INEL) Central Facilities Area (CFA). The 
report describes the site before and after D&D, processes used, 
cost and duration, and waste volume generated. In addition, 
lessons learned are presented. Pre-D&D characterization indicated 
gross alpha concentrations in the buikiing ranged from 6 to 310 
pCig and gross beta measurements from 6 to 15,000 pCi/g. 
Gamma _ spectrum analysis identified cobalt-60, cesium-137, 
antimony-125, europium-152, europium-154, and niobium-94. 


12264 (INEL—94/00142) A preliminary parametric perfor- 
mance assessment for the disposal of alphe-contaminated 
mixed low-level waste stored at the idaho National Engineering 
Laboratory. Smith, T.H. (Lockheed Idaho Technologies Co., Idaho 
Falls, ID (United States)); Anderson, G.L.; Myers, J. Lockheed 
Idaho Technologies Co., Idaho Falls, ID (United States). [1995]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-941D13223. (CONF-950216-87: Waste manage- 
ment ’95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95008613. Source: OSTI; NTIS; INIS; GPO Dep. 

A preliminary parametric performance assessment (PA) has 
been performed of potential waste disposal systems for alpha- 
contaminated mixed low-level waste (ALLW) currently stored at the 
Idaho National Engineering Laboratory. The  radionuclide- 
confinement performance of treated ALLW in various final waste 
forms, in various disposal locations, and under various assump- 
tions was evaluated. Compliance with performance objectives was 
assessed for the undisturbed waste scenario and for intrusion sce- 
narios. Some combinations of final waste form, disposal site, and 
environmental transport assumptions lead to calculated does that 
comply with the performance objectives, while others do not. The 
results will help determine the optimum degree of ALLW immobi- 
lization to satisfy the performance objectives while minimizing cost. 


12265 (INEL—94/0203) Soll Sampling Plan for the 
transuranic storage area soll overburden and final report: Soil 
overburden sampling at the RWMC transuranic storage area. 
Stanisich, S.N. Idaho National Engineering Lab., Idaho Falls, ID 
(United States). Dec 1994. 186p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-941D13223. Order 
Number DE95008556. Source: OSTI; NTIS; INIS; GPO Dep. 

This Soil Sampling Plan (SSP) has been developed to provide 
detailed procedural guidance for field sampling and chemical and 
radionuclide analysis of selected areas of soil covering waste 
stored at the Transuranic Storage Area (TSA) at the Idaho National 
Engineering Laboratory's (INEL) Radioactive Waste Manage- 
ment Complex (RWMC). The format and content of this 
SSP represents a complimentary hybrid of INEL Waste 
Management-Environmental Restoration Program, and Compre- 
hensive Environmental Response, Compensation and Liability Act 
(CERCLA) Remedial Investigation/Feasibility Study (RI/FS) sam- 
pling guidance documentation. This sampling plan also functions 
as a Quality Assurance Project Plan (QAPP). The QAPP as a con- 
trolling mechanism during sampling to ensure that all data collected 
are valid, reliabile, and defensible. This document outlines organi- 
zation, objectives and quality assurance/quality control (QA/QC) 
activities to achieve the desired data quality goals. The QA/QC re- 
quirements for this project are outlined in the Data Collection 
Quality Assurance Plan (DCQAP) for the Buried Waste Program. 
The DCQAP is a program plan and does not outline the site spe- 
cific requirements for the scope of work covered by this SSP. 


12266 (INEL—94/0205) Avoidable waste m costs. 
Hsu, K.; Burns, M.; Priebe, S.; Robinson, P. Lockheed Idaho Tech- 
nologies Co., Idaho Falls, ID (United States). Jan 1995. 253p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-941D13223. Order Number DE95008669. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the activity based costing method used to 
acquire variable (volume dependent or avoidable) waste manage- 
ment cost data for routine operations at Department of Energy 
(DOE) facilities. Waste volumes from environmental restoration, fa- 
cility stabilization activities, and legacy waste were specifically 





excluded from this effort. A core team consisting of Idaho National 
Engineering Laboratory, Los Alamos National Laboratory, Rocky 
Flats Environmental Technology Site, and Oak Ridge Reservation 
developed and piloted the methodology, which can be used to 
determine avoidable waste management costs. The method devel- 
oped to gather information was based on activity based costing, 
which is a common industrial engineering technique. Sites submit- 
ted separate flow diagrams that showed the progression of work 
from activity to activity for each waste type or treatability group. 
Each activity on a flow diagram was described in a narrative, which 
detailed the scope of the activity. Labor and material costs based 
on a unit quantity of waste being processed were then summed to 
generate a total cost for that flow diagram. Cross-complex values 
were calculated by determining a weighted average for each waste 
type or treatability group based on the volume generated. This 
study will provide DOE and contractors with a better understanding 
of waste management processes and their associated costs. Other 
potential benefits include providing cost data for sites to perform 
consistent cost/benefit analysis of waste minimization and pollution 
prevention (WMIN/PP) options identified during pollution prevention 
opportunity assessments and providing a means for prioritizing and 
allocating limited resources for WMIN/PP. 


12267 (INEL—94/0223) Evaluation of tubular reactor de- 
signs for supercritical water oxidation of U.S. Department of 
Energy mixed waste. Barnes, C.M. Lockheed Idaho Technologies 
Co., Idaho Falls, ID (United States). Dec 1994. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
941D13223. Order Number DE95008572. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Supercritical water oxidation (SCWO) is an emerging technology 
for industrial waste treatment and is being developed for treatment 
of the US Department of Energy (DOE) mixed hazardous and ra- 
dioactive wastes. In the SCWO process, wastes containing organic 
material are oxidized in the presence of water at conditions of tem- 
perature and pressure above the critical point of water, 374 C and 
22.1 MPa. DOE mixed wastes consist of a broad spectrum of liq- 
uids, sludges, and solids containing a wide variety of organic 
components plus inorganic components including radionuclides. 
This report is a review and evaluation of tubular reactor designs for 
supercritical water oxidation of US Department of Energy mixed 
waste. Tubular reactors are evaluated against requirements for 
treatment of US Department of Energy mixed waste. Requirements 
that play major roles in the evaluation include achieving acceptable 
corrosion, deposition, and heat removal rates. A general evaluation 
is made of tubular reactors and specific reactors are discussed. 
Based on the evaluations, recommendations are made regarding 
continued development of supercritical water oxidation reactors for 
US Department of Energy mixed waste. 


12268 (INEL-94/0252) Characterization of voic volume 
VOC concentration in vented TRU waste drums. Final report. 
Liekhus, K.J. Idaho National Engineering Lab., Idaho Falls, ID 
(United States). Dec 1994. 1385. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-941D13223. Order 
Number DE95008566. Source: OSTI; NTIS; INIS; GPO Dep. 

A test program has been conducted at the Idaho National Engi- 
neering Laboratory to demonstrate that the concentration of volatile 
organic compounds within the innermost layer of confinement in a 
vented waste drum can be estimated using a model incorporating 
diffusion and permeation transport principles and limited waste 
drum sampling data. This final report summarizes the experimental 
measurements and model predictions for transuranic waste drums 
containing solidified sludges and solid waste. 


12269 (INEL—94/0253) Mixed wasted integrated program: 
Logic diagram. Mayberry, J. (Science Applications International 
Corp., Idaho Falls, ID (United States)); Stelle, S.; O’Brien, M.; 
Rudin, M.; Ferguson, J.; McFee, J. Idaho National Engineering 
Lab., Idaho Falls, ID (United States). 30 Nov 1994. 203p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-941D13223. Order Number DES5008599. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Mixed Waste Integrated Program Logic Diagram was devel- 
oped to provide technical alternative for mixed wastes projects for 
the Office of Technology Development's Mixed Waste integrated 
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Program (MWIP). Technical solutions in the areas of characteriza- 
tion, treatment, and disposal were matched to a select number of 
US Department of Energy (DOE) treatability groups represented by 
waste streams found in the Mixed Waste Inventory Report (MWIR). 


12270 (INEL—95/0039) In situ encapsulation bench-scale 
demonstration report FY-94 (for TTP-ID 142012). Weidner, J.R.; 
Shaw, P.G. Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States). Jan 1995. 57p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-941D13223. Order 
Number DE95008671. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the test objectives, procedures, and results 
of the laboratory-scale tests of in situ waste encapsulation of 
buried waste using a synthetic analogue of natural cement. The 
products of the reaction FeSO, - 7H2O + Ca(OH)2 = gypsum and 
iron oxide/hydroxide were examined as a possible waste encapsu- 
lation material for application at the Subsurface Disposal Area at 
the Idaho National Engineering Laboratory. This technique for 
transuranic waste encapsulation is being pursued by the Buried 
Waste Integrated Demonstration as a possible candidate contain- 
ment and stabilization method for geologic time. The data indicate 
that the iron waste encapsulation materials tested are appropriate 
choices for the intended purpose. Based on these observations 
and conclusions, full-scale tests are recommended to determine 
the performance of the iron waste isolation materials under field 
conditions and for extended time periods. The viscosity of the 
reagents indicates that jet grouting is probably an appropriate ap- 
plication method. 


12271 (INIS-mf-14424) ENRESA: Second plan of research 
and development (1991-1995): Annual report 1993. Empresa 
Nacional de Residuos Radiactivos SA, Madrid (Spain). 1994. 230p. 
Order Number DE95006004. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The annual report are articulated into following chapters: 1.- 
Technical management summary. 2.- Economical management 
summary. 3.- Participation in international projects. 4.- Low and 
medium Level radioactive wastes. 5.- High level radioactive wastes. 
6.- Research and development in high level radioactive wastes: 
biosphere and geosphere-7.- Radiation protection. 8- Decommis- 
sioning and dismantling of nuclear and radioactive installations. 


12272 (KFK-5323) Compilation of the papers presented at 
the workshop ‘Natural analogues for the ultimate disposal of 
radioactive wastes’. Leyrer, M. (comp.). Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekttraegerschaft Entsorgung. Apr 
1994. 252p. (In German). (CONF-9311299—: Workshop on natural 
analogue for the ultimate disposal of radioactive wastes, Karlsruhe 
(Germany), 4-5 Nov 1993). Order Number DE95764831. Source: 
OSTI; NTIS (US Sales Only); INIS. 

To evaluate the long-term safety of repositories for hazardous 
waste, whose safety has to be guaranteed for thousands of years 
mathematical models are used. One possibility to prove the quality 
of these models is to observe and to describe similar processes in 
nature and to compare these processes with model predictions. 
This is the reason why natural analogues are used as subjects of 
investigations and are of increasing interest in R and D pertaining 
to waste disposal. Because of the significance of natural analogues 
concerning the long-term safety analysis of repositories the Pro- 
gram Management Entsorgung (PTE) on behalf of the BMFT 
organized a workshop in the Kernforschungszentrum Karlsruhe (4- 
5, November 1993). Objective of this workshop was to underscore 
the importance of natural analogues by presenting overview and 
special papers and to show the national as well as the international 
state-of-the-art in this field of research. The final goal of this 
workshop was to provide BMFT with appropriate background infor- 
mation so that future decisions concerning funding of its R and 
D-programm can be put on a sound basis. The papers presented 
at the workshop are compiled in this KfK-report. (orig.) 


12273 (KFK-5323, pp. 3-8) Workshop: Welcoming speech. 
Lummerzheim, D. (Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany)). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekttraegerschaft Entsorgung. Apr 1994. 
252p. (In German). (CONF-9311299—: Workshop on natural ana- 
logue for the ultimate disposal of radioactive wastes, Karlsruhe 
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(Germany), 4-5 Nov 1993). In Compilation of the papers presented 
at the workshop ‘Natural analogues for the ultimate disposal of ra- 
dioactive wastes’. Order Number DE95764831. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The welcoming speech underlines the fact that any validation 
process starting with calculation methods and ending with studies 
on the long-term behaviour of a repository system can only be ef- 
fected through laboratory, fied and natural-analogue studies. The 
use of natural analogues (NA) is to secure the biosphere and to 
verity whether this safety really exists. (HP) 


12274 (KFK-5323, pp. 9-16) Issues and tasks of the 
workshop. Closs, K.D. (KfK-PTE, Karlsruhe (Germany)). 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt- 
traegerschaft Entsorgung. Apr 1994. 252p. (In German). 
(CONF-9311299—: Workshop on natural analogue for the ultimate 
disposal of radioactive wastes, Karlsruhe (Germany), 4-5 Nov 
1993). In Compilation of the papers presented at the workshop 
‘Natural analogues for the ultimate disposal of radioactive wastes’. 
Order Number DE95764831. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Radioactive waste disposal includes ultimate storage. Workiwide, 
the implementation of repository projects meets with problems and 
with resistance from the population. More and more people realize 
that only a broad-based international consensus and a reinforced 
international co-operation will help to solve this difficult situation. 
These findings are also put forward by the Deutsche Delphi Report 
published by BMFT at the end of August this year. This report on 
the development of research and technology forms an important 
base for the strategic dialogue of the Ministry with representatives 
of economy and science. The author discusses results from the 
technical field of 'Energy’ which involves a survey made among 
175 specialists and addressing 51 issues. (orig./HP) 


12275 (KFK-5323, pp. 17-30) The significance of natural 
analogues for assessing the long-term safety of repositories 
from a BES point of view. Roethemeyer, H. (Bundesamt fuer 
Strahlenschutz, Salzgitter (Germany)). Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekttraegerschaft Entsorgung. Apr 
1994. 252p. (in German). (CONF-9311299—: Workshop on natural 
analogue for the ultimate disposal of radioactive wastes, Karlsruhe 
(Germany), 4-5 Nov 1993). In Compilation of the papers presented 
at the workshop ‘Natural analogues for the ultimate disposal of ra- 
dioactive wastes’. Order Number DE95764831. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Validation of the models used was found to be useful to some 
extent in the limitation of uncertainties and in the enhancement of 
acceptance. But its use is either restricted or not feasible when 
addressing some aspects of long-term safety assessment (ground- 
water movement, migration, selection of scenarios). The author 
points to the subjective aspect of long-term safety assessment and 
gives resons why this assessment is essentially based on human 
discretion but not on verification. With this in mind, safety indica- 
tors in conjunction with natural analogues are given a specific 
significance. (orig/HP) 


12276 (KFK-8323, pp. 31-41) Natural analogues: An addi- 
tional option for long-term-safety verification for geological 
repositories; survey on existing national and international 
studies. Brewitz, W. (GSF-institut fuer Tieflagerung, Braunschweig 
(Germany)). Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekttraegerschaft Entsorgung. Apr 1994. 252p. (in German). 
(CONF-9311299-: Workshop on natural analogue for the ultimate 
disposal of radioactive wastes, Karlsruhe (Germany), 4-5 Nov 
1993). In Compilation of the papers presented at the workshop 
‘Natural analogues for the ultimate disposal of radioactive wastes’. 
Order Number DE95764831. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The task is to search the natural environment for situations and 
processes which describe and verify the long-term behaviour of 
barriers or associated individual aspects. The time interval to be 
studied is 10* to 10° years. The inventory of a repository proper 
can be compared with available or conceivable inventories of natu- 
ral radioactive substances. Relative to the biosphere, the natural 
radionuclides contained in springs and surface waters form a basic 
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level of radioactivity against which possible outputs from the repos- 
itories need to be rated. The behaviour of technological and 
geotechnical barriers to be expected can be assessed on the basis 
of available knowledge and numerous studies and can be pro- 
cessed numerically in safety-analysis models. Natural and 
archaeological analogues supply direct information about the long- 
term behaviour of barrier materials and allow model assumptions to 
be verified. (orig/HP) 


12277 (KFK-5323, pp. 43-79) Principles for the assessment 
of tectonic structures as natural analogues using geomechani- 
cal models. Langer, M. (Bundesanstalt fuer Geowissenschaften 
und Rohstoffe, Hannover (Germany)). Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekttraegerschaft Entsorgung. Apr 
1994. 252p. (In German). (CONF-9311299—: Workshop on natural 
analogue for the ultimate disposal of radioactive wastes, Karlsruhe 
(Germany), 4-5 Nov 1993). In Compilation of the papers presented 
at the workshop ‘Natural analogues for the ultimate disposal of ra- 
dioactive wastes’. Order Number DE95764831. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Long-term safety assessment of repositories involves the geolog- 
ical system to be analysed by the prediction of future geochemical, 
hydrogeological, and tectonic processes ‘Predictive geology’. A 
comparative study with tectonic structures as natural analogues 
(e.g. salt dome formation, halokinetic long-term deformation pro- 
cesses) allows the confidence margin of the associated data base 
required to be substantially enhanced. This is especially true for 
the transferability of geomechanical laboratory data to larger areas 
and longer times. In quantitative terms, these studies will be used 
preferably for the validation of geomechanical laws of mass. The 
main objective is to attribute phenomenologically formed laws of 
mass to physically based laws of mass by analysing deformations 
and fracture mechanisms during deformation processes. The inter- 
pretation of salt dome genesis is taken to exemplify the application 
of structure-rheological and numerical methods for the interpreta- 
tion of natural geomechanical analogues. (orig/HP) 


12278 (KFK-5323, pp. 81-108) The evolutionary history of 
the Gorleben site as natural analogue for the long-term behav- 
jour of an engineered barrier system. Jaritz, W. (Bundesanstalt 
fuer Geowissenschaften und Rohstoffe, Hannover (Germany)). 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt- 
traegerschaft Entsorgung. Apr 1994. 252p. (In German). 
(CONF-9311299—: Workshop on natural analogue for the ultimate 
disposal of radioactive wastes, Karlsruhe (Germany), 4-5 Nov 
1993). In Compilation of the papers presented at the workshop 
‘Natural analogues for the ultimate disposal of radioactive wastes’. 
Order Number DE95764831. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The processes and interactions occurring in the Gorleben site 
are assigned to the geohistorical time scale and presented for their 
sequence. This concerns: Tectonics and epigenesis, eustasis, 
chemico-mineralogical transformation in the salt deposit, halokinetic 
evolutionary history, subrosion at the salt dome rood, evolutionary 
history of the cap rock, sedimentation and erosion above the salt 
dome and glacigenic impacts on the site. These allow a prediction 
for the foreseeable geological future. (orig /HP) 


12279 (KFK-5323, pp. 109-140) Natural analogues for the 
assessment of long-term safety of underground waste dis- 
posal in evaporites: mass transfers and immobility of specific 
components in the basalt/salt-rock contact zone. Knipping, B. 
(TU Clausthal, Clausthal-Zellerfeld (Germany)). Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekttraegerschaft Entsorgung. 
Apr 1994. 252p. (In German). (CONF-9311299—: Workshop on nat- 
ural analogue for the ultimate disposal of radioactive wastes, 
Karlsruhe (Germany), 4-5 Nov 1993). In Compilation of the papers 
presented at the workshop ‘Natural analogues for the ultimate dis- 
posal of radioactive wastes’. Order Number DE95764831. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The basalt deposits in the salt rocks of the Werra-Fulda deposit 
district are studied at the Clausthal Technical University, Section 
‘Salt deposits and underground waste landfills’ as natural ana- 
logues for the impact of elevated temperatures on evaporite rocks. 
The author provides a survey on existing studies and addresses is- 
sues of mobilization of specific elements or groups of elements 





from basalt rocks. Their matrix is highly vitrified to some extent 
and, therefore, can be taken as a natural analogue for vitrified ra- 
dioactive wastes, with compositions varying widely as a function of 
basalt type and degree of recrystallization. (orig./HP) 


12280 (KFK-5323, pp. 141-157) Natural analogues for the 
assessment of long-term safety of underground waste dis- 
posal in evaporites: Fiuid phases in salt rock. Herrmann, A.G. 
(Technische Univ. Clausthal, Inst. fuer Mineralogie und Mineralische 
Rohstoffe, Fachgebiet Salzlagerstaetten und Untergrund-Deponien, 
Clausthal-Zellerfeld (Germany)). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekttraegerschaft Entsorgung. Apr 1994. 
252p. (in German). (CONF-9311299-: Workshop on natural ana- 
logue for the ultimate disposal of radioactive wastes, Karlsruhe 
(Germany), 4-5 Nov 1993). In Compilation of the papers presented 
at the workshop ‘Natural analogues for the ultimate disposal of ra- 
dioactive wastes’. Order Number DE95764831. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The safety of underground repositories during the operation and 
the postoperative phases can be strongly affected only by fluid 
phases as water, aqueous solutions, and gases. Consequently, the 
significance of natural analogs for the assessment of long-term 
safety can be equated to the study of reactions between water, 
aqueous solutions and gases under various conditions of pressure 
and temperature with rocks of the lithosphere in the geological past 
and presence. By means of a specially developed combination of 
geochemical methods, it was proved that in some parts of evapor- 
ites in the Gorleben salt dome water and aqueous solutions from 
the overlying and surrounding have not been active since 250 
million years. New perspectives have been opened for the assess- 
ment of the long-term safety of underground repositories in 
evaporites. (orig/HP) 


12281 (KFK-5323, pp. 159-188) Summarizing survey 
on different types of uranium deposits. Fuchs,  H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt- 
traegerschaft Entsorgung. Apr 1994. 252p. (in German). 
(CONF-9311299—: Workshop on natural analogue for the ultimate 
disposal of radioactive wastes, Karlsruhe (Germany), 4-5 Nov 
1993). In Compilation of the papers presented at the workshop 
‘Natural analogues for the ultimate disposal of radioactive wastes’. 
Order Number DE95764831. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The author surveys and classifies uranium deposits according to 
apsects of their genesis and gives examples to show that today’s 
understanding of the genetic history of many uranium deposits is 
quite good. In addition, the author wants to show that we are also 
very familiar with the history of uranium deposits and their retention 
and preservation across very long periods of time. Why should we 
not use this knowledge for long-term storage of radioactive wastes 
and explain this to the general public while pointing to the age-long 
preservation of deposits. (orig /HP) 


12282 (KFK-5323, pp. 189-198) Natural analogues for HAW 
waste forms. Grambow, B. (Kernforschungszentrum Kari- 
sruhe, Inst. fuer Nukleare Entsorgungstechniken (Germany)). 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt- 
traegerschaft Entsorgung. Apr 1994. 252p. (in German). 
(CONF-9311299—: Workshop on natural analogue for the ultimate 
disposal of radioactive wastes, Karlsruhe (Germany), 4-5 Nov 
1993). In Compilation of the papers presented at the workshop 
‘Natural analogues for the ultimate disposal of radioactive wastes’. 
Order Number DE95764831. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The validation of models describing the behaviour of HAW 
glasses may draw on natural glasses, obsidian, tectites and basalt 
glasses. Natural glasses are found anywhere in the natural envi- 
ronment under conditions which encompass a wide range of 
temperature, ground water compositions and water-contact periods. 
The age of such analogues varies between thousands and millions 
of years. Meaningful issues address long-term stability of weather- 
ing products and preservation of trace materials contained in those 
products, long-term corrosion mechanism and its possible changes 
in time, long-term corrosion rates and the effects of environmental 
conditions (T, P, pH, Eh, S/V, advection, solution composition). 
(orig/HP) 
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12283 (KFK-5323, pp. 199-211) Long-term stability of bitu- 
men and asphalts from a geological and historical point of 
view. Krakau, U. (Prof. Dr.-Ing. Jessberger und Partner GmbH, 
Bochum (Germany)); Koeckritz, V. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekttraegerschaft Entsorgung. Apr 
1994. 252p. (In German). (CONF-9311299-: Workshop on natural 
analogue for the ultimate disposal of radioactive wastes, Karlsruhe 
(Germany), 4-5 Nov 1993). In Compilation of the papers presented 
at the workshop ‘Natural analogues for the ultimate disposal of ra- 
dioactive wastes’. Order Number DE95764831. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The authors discuss major properties of bitumen and asphalt af- 
fecting long-term stability from a geological and historical point of 
view, with special reference to their application as sealing materials 
in radioactive waste repositories (e.g. as closures for roadways and 
shafts). This requires to consider the environmental conditions pre- 
vailing, on the one hand, up to the ending of the operation stage, 
and, on the other hand, after closure, i.e. during the post-operation 
stage. The phase prior to closure which, as a rule, is limited to a 
few decades of operation, is characterized by a so-called ‘mine 
atmosphere’, i.e. air temperature and humidity levels vary; in addi- 
tion, the impacts of condensed and underground water need to be 
considered. After closure, environmental conditions forming in the 
course of time, will differ as a function of site but will become ap- 
proximately constant in regular cases. (orig/HP) 


12284 (KFK-5323, pp. 213-224) Assessment of long- 
term stability of bentonite by natural analogues. Sitz, 
P. (TU Bergakademie Freiberg (Germany)); Gruner, M. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt- 
traegerschaft Entsorgung. Apr 1994. 252p. (in German). 
(CONF-9311299—: Workshop on natural analogue for the ultimate 
disposal of radioactive wastes, Karlsruhe (Germany), 4-5 Nov 
1993). In Compilation of the papers presented at the workshop 
‘Natural analogues for the ultimate disposal of radioactive wastes’. 
Order Number DE95764831. Source: OSTI; NTIS (US Sales Only); 
INIS. 

As indicated by geological analogues, the long-term stability of 
bentonite was proven by study results for many hard-rock reposi- 
tory conditions. The concepts for closure, filling, and sealing 
applications based on, or including bentonites like those adopted in 
Finland, Sweden, Switzerland and Canada, have a high level of 
safety in the post-operation stage. There is virtually no safe data 
base available yet for the behaviour, espec. long-term behaviour of 
clay or bentonite as closure or sealing materials under the condi- 
tions of saliniferous rock although this rock contains also thick clay 
layers next to salt rock and other strata. These clay strata were 
formed some 100 million years ago and have stood the test of time 
in terms of long-term stability. These clays should be studied for 
their suitability as natural analogues relative to closures and seal- 
ings from clay or bentonite under the conditions prevailing in 
underground waste landfills or final storage repositories. Such stud- 
ies should also include submarine sediments and salt clays in 
recent salt lakes or in nascent salt deposits. (orig /HP) 


12285 (KFK-5323, pp. 225-246) Natural phosphates and 
their binding capacity for heavy metals and actinolds. Gauglitz, 
R. (FU-Berlin, Inst. fuer Anorganische und Analytische Chemie, 
Berlin (Germany)). Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekttraegerschaft Entsorgung. Apr 1994. 252p. (in 
German). (CONF-9311299—: Workshop on natural analogue for the 
ultimate disposal of radioactive wastes, Karlsruhe (Germany), 4-5 
Nov 1993). In Compilation of the papers presented at the work- 
shop ‘Natural analogues for the ultimate disposal of radioactive 
wastes’. Order Number DE95764831. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The retentive action of hydroxyl apatite on uranium, thorium, 
neptunium and plutonium was confirmed. Heavy metal fixation is 
effected by a chemical reaction which results in the formation of 
extremely water-insoluble compounds. Immobilization is also ef- 
fected in highly concentrated salt solutions and at temperatures up 
to 120 C. The velocity of immobilization is very fast for uranium 
and thorium with hydroxylapatite being in excess by a factor of 10, 
and completely sufficient for neptunium and plutonium relative to 
the time-associated processes prevailing in a repository. (orig/HP) 
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12286 (LA-12810-MS) Mineralogic variation in drill core 
UE-25 UZ#16, Yucca Mountain, Nevada. Chipera, S.J.; Vaniman, 
D.T.; Carlos, B.A.; Bish, D.L. Los Alamos National Lab., NM 
(United States). Feb 1995. 39p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE95008371. Source: OSTI; NTIS; INIS; GPO Dep. 

Quantitative X-ray powder diffraction methods have been used to 
analyze 108 samples from drill core UE-25 UZ#16 at Yucca Moun- 
tain, Nevada. This drill hole, located within the imbricate fault zone 
east of the potential Yucca Mountain repository site, confirms the 
authors’ previous knowledge of gross-scale mineral distributions at 
Yucca Mountain and provides insight into possible shallow path- 
ways for hydrologic recharge into the potential host rock. Analyses 
of samples from UE-25 UZ#16 have shown that the distribution of 
major zeolitized horizons, of silica phases, and of glassy tuffs are 
similar to those noted in nearby drill cores. However, the continu- 
ous core and closer sample spacing in UE-25 UZ#16 provide a 
more exact determination of mineral stratigraphy, particularly in hy- 
drologically important units such as the Paintbrush bedded tuffs 
above the Topopah Spring Tuff and in the upper vitrophyre of the 
Topopah Spring Tuff. The discovery of matrix zeolitization in the 
devitrified Topopah Spring Tuff of UE25 UZ#16 shows that some 
unexpected mineralogic features can still be encountered in the ex- 
ploration of Yucca Mountain and emphasizes the importance of 
obtaining a more complete three-dimensional model of Yucca 
Mountain mineralogy. 


12287 (LA-12826) Computer-based supervisory control 
and data acquisition system for the radioactive waste evapora- 
tor. Pope, N.G.; Schreiber, S.B.; Yarbro, S.L.; Gomez, B.G.; 
Nekimken, H.L.; Sanchez, D.E.; Bibeau, R.A.; Macdonald, J.M. Los 
Alamos National Lab., NM (United States). Dec 1994. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE95006101. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The evaporator process at TA-55 reduces the amount of 
transuranic liquid radioactive waste by separating radioactive salts 
from relatively low-level radioactive nitric acid solution. A computer- 
based supervisory control and data acquisition (SCADA) system 
has been installed on the process that allows the operators to 
easily interface with process equipment. Individual single-loop con- 
trollers in the SCADA system allow more precise process operation 
with less human intervention. With this system, process data can 
be archieved in computer files for later analysis. Data are dis- 
tributed throughout the TA-55 site through a local area network so 
that real-time process conditions can be monitored at multiple loca- 
tions. The entire system has been built using commercially 
available hardware and software components. 


12288 (LA-12835-C, pp. 115-133) Accelerator transmuta- 
tion studies at Los Alamos with LAHET, MCNP, and 
CINDER’90. Wilson, W.B. (and others); England, T.R.; Arthur, 
E.D.; Beard, C.A.; Bowman, C.D.; Engel, L.N.; Gavron, A.; George, 
D.C.; Daemen, L.L.; Hughes, H.G. Ill. Los Alamos National Lab., 
NM (United States). Oct 1994. (CONF-930168—: Simulating accel- 
erator radiation environments workshop, Santa Fe, NM (United 
States), 11-15 Jan 1993). In Proceedings of the Workshop on Sim- 
ulating Accelerator Radiation Environments. 269p. Order Number 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

Versions of the CINDER code have been used over three 
decades for determination of reactor fuel inventories and aggregate 
neutron absorption and radioactive decay properties. The CIN- 
DER’90 code, an evolving version which requires no predetermined 
nuclide chain structure, is suitable for a wider range of transmuta- 
tion problems including those treated with older versions. In recent 
accelerator transmutation studies, the CINDER’90 code has been 
linked with the LAHET Code System (LCS) and, for high-energy 
calculations, with SUPERHET. A description of the nature of these 
linked calculational tools is given; data requirements for the 
transmutation studies are described; and, examples of linked calcu- 
lations are described for some interesting accelerator applications. 


12289 (LA-12894-MS) lon exchange and dehydration ex- 
perimental studies of clinoptilolite: Implications to zeolite 
dating. WoldeGabriel, G. Los Alamos National Lab., NM (United 
States). Feb 1995. 20p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95007726. Source: OSTI; NTIS; INIS; GPO Dep. 

Variable effects were noted on the argon (Ar) and potassium (K) 
contents of clinoptilolite fractions used in ion-exchange and dehy- 
dration experiments. The K contents of clinoptilolite fractions were 
differently affected during cation exchange with Ca-, Cs-, K-, and 
Na-chloride solutions. Ar was generally less affected during these 
experiments, except for a Na-clinoptitolite fraction exchanged for 
five days. Loss of Ar during organic heavy-liquid treatment and 
cleaning using acetone and deionized water does occur, as indi- 
cated by comparing the amounts of radiogenic Ar of treated and 
untreated fractions. Moreover, a regular decrease in radiogenic Ar 
contents was noted in clinoptilolite fractions during dehydration ex- 
periments at different temperatures for 16 hours. Comparable 
losses do not occur from saturated samples that were heated in 
100 C for more than five months. Water appears to play a vital role 
in stabilizing the clinoptilolite framework structure and in the reten- 
tion of Ar. The radiogenic Ar depletion pattern noted in clinoptilolite 
fractions dehydrated in unsaturated environment at different tem- 
peratures is similar to variations in the amount of radiogenic Ar 
observed in clinoptilolite samples from the unsaturated zone of an 
altered tuff. These results can be used to evaluate the extent of 
zeolitic water (and hence Ar) retention in unsaturated geologic set- 
tings. The utility of alkali zeolites (e.g., phillipsite, clinoptilolite, and 
mordenite) from low-temperature, open-hydrologic alteration as po- 
tential dateable minerals was evaluated using the K/Ar method as 
part of the Yucca Mountain Site Characterization Project, which is 
evaluating Yucca Mountain, Nevada, as a potential high-level ra- 
dioactive waste repository site. 


12290 (LA-SUB-95-28) An investigation of the applicability 
of the new Relllex™-HPQ anion exchange resin system for 
technetium/rhenium and uranium in the Hanford waste tanks. 
Milestone 4 final report. Ashley, K.R.; Ball, J.R.; Cobb, S.L.; 
Adams, J.M.; Young, D.A. Los Alamos National Lab., NM (United 
States); East Texas State Univ., Commerce, TX (United States). 
Dept. of Chemistry. 30 Sep 1994. 84p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95007643. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of the measurements of the exchange capacity and K, 
values for ReO,~ on Reillex™-HPQ as a function of nitric acid and 
hydroxide concentration, temperature, and ten months time will be 
reported. Results of the breakthrough volumes for UO,** on 
Reillex-HPQ chromatography columns as a function of carbonate 
ion concentration in high nitrate ion concentrations and various 
column sizes will be reported. Individual sections of this report de- 
scribe the following: the sorption behavior of ReO,- on the 
Reillex-HPQ between pH 2 and 12 in 1.00 M NaNOs3; results of the 
measurements of the K, values for ReO,~ on Reillex-HPQ and on 
Reillex-HP as a function of nitrate and hydroxide ion concentra- 
tions; the sorption behavior of ReO,~ on Reillex-HPQ resin in 
base with time as a variable; the results of the early attempts at 
determining the K, values for Na,UO,(CO3)3 on Reillex-HPQ 
resin; and the breakthrough of UO2(NO3)2 in varying nitric acid so- 
lutions on Reillex-HPQ columns. 


12291 (LA-SUB-—95-30) Separation of technetium from nu- 
clear waste stream simulants. Final report. Strauss, S.H. 
(Colorado State Univ., Fort Collins, CO (United States). Dept. of 
Chemistry). Los Alamos National Lab., NM (United States); Col- 
orado State Univ., Fort Collins, CO (United States). Dept. of 
Chemistry. 30 Sep 1994. 66p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE95007645. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors evaluated several calorimetric assays for ReO,—, 
and discovered that all were flawed. They evaluated atomic ab- 
sorption spectroscopy as a technique to determine sub-millimolar 
concentrations of ReO,~, and discovered that it is not sensitive 
enough for their use. However, they discovered that ICP-AES can 
be used to determine concentrations of ReO,— down to 0.25 ppm. 
They next determined that ReO,~ can be quickly extracted (10 
minutes or less) from aqueous HNO, using the commercial extrac- 
tant Aliquat-336 nitrate diluted with 1,3-diisopropylbenzene. Higher 
concentrations of extractant led to higher values of K, (the distribu- 
tion ratio). Ky was lower as the nitrate concentration of the medium 





increased, and was also lowered by increasing the acidity at con- 
stant nitrate ion concentration. The authors performed parallel 
studies with TcO,—, determining that Ky(ReO,—) and Ky(TcO,-) 
track similarly as the conditions are changed. An effort was made to 
prepare substituted pyridium nitrate salts that are soluble in organic 
solvents to be used as alternate extractants. However, in all cases 
but one, the salts were also soluble to some extent in the aqueous 
phase, significantly limiting their usefulness as extractants for these 
purposes. Many of the new extractant salts would partition between 
the organic solvent and water so that 10% of the extractant salt 
was in the aqueous phase. Only 1-methyl-3,5-didodecylpyridium ni- 
trate did not show any measurable solubility in water. However, 
this compound was not as good an extractant as Aliquat-336. A 
considerable effort was also made to find suitable alternative sol- 
vents to 1,3-diisopropylbenzene. Several ketone solvents with flash 
points above 60 C were tested, and two of these, 2-nonanone and 
3-nonanone, were superior to 1,3-diisopropylbenzene as a diluent. 


12292 (LA-UR-94-3820) Fracture coatings in Topopah 
Spring Tuff along drill hole wash. Carlos, B.A.; Chipera, S.J.; 
Bish, D.L. Los Alamos National Lab., NM (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950570-1: Intemational high- 
level radioactive waste management conference: progress toward 
understanding, Las Vegas, NV (United States), 1-5 May 1995). Or- 
der Number DE95003692. Source: OSTI; NTIS; INIS; GPO Dep. 

Fracture-lining minerals are being studied as part of site charac- 
terization to determine the suitability of Yucca Mountain, Nevada 
as a potential high level nuclear waste repository. Fracture coat- 
ings in the Paintbrush Group provide information on potential flow 
paths above the water table both toward and away from the poten- 
tial repository and provide information on the distribution of 
fracture-lining minerals needed to model thermal effects of waste 
emplacement. Fracture coatings within the predominantly non- 
zeolitic Paintbrush Group vary both with depth and laterally across 
Yucca Mountain, whereas fracture coatings in tuffs below the Paint- 
brush Group are related to the mineralogy of the tuffs and follow a 
consistent pattern of distribution with predominantly quartz, calcite, 
and manganese oxides in the devitrified intervals and mordenite 
and clinoptilolite in the zeolitic intervals. The zeolites stellerite and 
heulandite are more abundant in fractures in the Topopah Spring 
Tuff in drill holes USW G-1 and UE-25 aH, located along Drill Hole 
Wash (at the northern end of Yucca Mountain) than in core from 
other parts of Yucca Mountain. Buesch et al. (2) present evidence 
for a complex fault system along Drill Hole Wash. To investigate 
the possibility that the abundant fracture-lining zeolites in USW G-1 
and UE-25 a# 1 are related to the Drill Hole Wash fault, the 
Topopah Spring Tuff was examined in drill cores from USW UZ-14, 
USW G-1, USW NRG-7/7a, and UE-25 a#l. 


12293 (LA-UR-95-78) Retained gas sampler interim safety 
assessment. Pasamehmetoglu, K.O.; Miller, W.O.; Unal, C.; Fujita, 
R.K. Los Alamos National Lab., NM (United States). 13 Jan 1995. 
86p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95006335. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This safety assessment addresses the proposed action to install, 
operate, and remove a Retained Gas Sampler (RGS) in Tank 101- 
SY at Hanford. Purpose of the RGS is to help characterize the gas 
species retained in the tank waste; the information will be used to 
refine models that predict the gas-producing behavior of the waste 
tank. The RGS will take samples of the tank from top to bottom; 
these samples will be analyzed for gas constituents. The proposed 
action is required as part of an evaluation of mitigation concepts 
for eliminating episodic gas releases that result in high hydrogen 
concentrations in the tank dome space. 


12294 (LA-UR-95-206) Basis and objectives of the Los 
Alamos Accelerator-Driven Transmutation Technology Project. 
Bowman, C.D. Los Alamos National Lab., NM (United States). 
[1995]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9407103—35: 
International conference on accelerator-driven transmutation tech- 
nologies and applications, Las Vegas, NV (United States), 25 Jul - 
1 aug 1994). Order Number DE95006263. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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The Accelerator-Driven Transmutation Technology (ADTT) 
Project carries three approaches for dealing with waste from the 
defense and commercial nuclear energy enterprise. First, the prob- 
lem of excess weapons plutonium in the US and Russia originating 
both from stockpile reductions and from defense production site 
clean-up is one of significant current and long-term concern. The 
ADTT technology offers the possibility of almost complete destruc- 
tion of this plutonium by fission. The technology might be 
particularly effective for destruction of the low quality plutonium 
from defense site clean-up since the system does not require the 
fabrication of the waste into fuel assemblies, does not require 
reprocessing and refabrication, and can tolerate a high level of im- 
purities in the feed stream. Second, the ADTT system also can 
destroy the plutonium, other higher actinide, and long-lived fission 
product from commercial nuclear waste which now can only be 
dealt with by geologic storage. And finally, and probably most im- 
portantly the system can be used for the production of virtually 
unlimited electric power from thorium with concurrent destruction of 
its long-lived waste components so that geologic containment for 
them is not required. In addition plutonium is not a significant 
byproduct of the power generation so that non-proliferation con- 
cerns about nuclear power are almost completely eliminated. All of 
the ADTT systems operate with an accelerator supplementing the 
neutrons which in reactors are provided only by the fission pro- 
cess, and therefore the system can be designed to eliminate the 
possibility for a runaway chain reaction. The means for integration 
of the accelerator into nuclear power technology in order to make 
these benefits possible is described including estimates of acceler- 
ator operating parameters required for the three objectives. 


12295 (LA-UR-95-318) Evaluation of the MADAM waste 
measurement system. Foster, L.A.; Wachter, J.R.; Hagan, R.C. 
Los Alamos National Lab., NM (United States). [1995]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-950216-70: Waste management '95, 
Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95007870. Source: OSTI; NTIS; INIS; GPO Dep. 

The Multiple Assay Dual Analysis Measurement (MADAM) sys- 
tem is a combined low-level and transuranic waste assay system. 
The system integrates commercially available Segmented Gamma 
Scanner (SGS) capability with a multienergy x-ray and gamma-ray 
analysis to measure these two waste forms. In addition, the system 
incorporates a small neutron slab detector to satisfy safeguards 
concerns and the capability for automated high-resolution gamma- 
ray analysis for isotope identification. Since delivery of the system 
to this facility, an evaluation of the waste measurement character- 
istics of the system has been conducted. A set of specially 
constructed NIST-traceable standards was fabricated for calibration 
and evaluation of the low-level waste (LLW) measurement system. 
The measurement characteristics of the LLW assay system were 
determined during the evaluation, including detection limits for all 
isotopes of interest, matrix attenuation effects, and detector re- 
sponse as a function of source position. Based on these studies, 
several modifications to the existing analysis algorithms have been 
performed, new correction factors for matrix attenuation have been 
devised, and measurement error estimates have been calculated 
and incorporated into the software. 


12296 (LA-UR-95-322) Development and status of the AL 
Mixed Waste Treatment Plan or | love that mobile unit of mine. 
Bounini, L. (USDOE Grand Junction Project Office, CO (United 
States)); Williams, M.; Zygmunt, S. Los Alamos National Lab., NM 
(United States). [1995]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
95021642: Waste management '95, Tucson, AZ (United States), 
26 Feb - 2 mar 1995). Order Number DE95006280. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Nine Department of Energy (DOE) sites reporting to the 
Albuquerque Office (AL) have mixed waste that is chemically haz- 
ardous and radioactive. The hazardous waste regulations require 
the chemical portion of mixed waste to be to be treated to certain 
standards. The total volume of low-level mixed waste at the nine 
sites is equivalent to 7,000 drums, with individual site volumes 
ranging from 1 gallon of waste at the Pinellas Plant to 4,500 drums 
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at Los Alamos National Laboratory. Nearly all the sites have a di- 
versity of wastes requiring a diversity of treatment processes. 
Treatment capacity does not exist for much of this waste, and it 
would be expensive for each site to build the diversity of treatment 
processes needed to treat its own wastes. DOE-AL assembled a 
team that developed the AL Mixed Waste Treatment Pian that uses 
the resources of the nine sites to treat the waste at the sites. Work 
on the plan started in October 1993, and the plan was finalized in 
March 1994. The plan uses commercial treatment, treatability stud- 
ies, and mobile treatment units. The plan specifies treatment 
technologies that will be built as mobile treatment units to be 
moved from site to site. Mobile units include bench-top units for 
very small volumes and treatability studies, drum-size units that 
treat one drum per day, and skid-size units that handle multiple 
drum volumes. After the tools needed to treat the wastes were de- 
termined, the sites were assigned to provide part of the treatment 
capacity using their own resources and expertise. The sites are 
making progress on treatability studies, commercial treatment, and 
mobile treatment design and fabrication. To date, this is the only 
plan for treating waste that brings the resources of several DOE 
sites together to treat mixed waste. It is the only program actively 
planning to use mobile treatment coordinated between DOE sites. 


12297 (LA-UR-95-346) A portable system for the treatment 
of water-reactive mixed waste. Dziewinski, J. (Los Alamos Na- 
tional Lab., NM (United States)); Munger, D. Los Alamos National 
Lab., NM (United States). [1995]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950216-57: Waste management ’95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95006273. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Many of the wastes generated by the DOE complex are both 
hazardous and radioactive. Mixed wastes must be treated to re- 
move the hazardous waste component before they are disposed as 
radioactive waste. This paper discusses the development of a treat- 
ment process for mixed wastes that exhibit the reactive hazardous 
characteristic. Specifically, these wastes react readily and violently 
with water. Wastes such as lithium hydride (LiH), sodium metal, 
and potassium metal are the primary wastes in this category. Be- 
sides their tendency to react with water, the wastes also produce 
alkaline hydroxides and hydrogen gas as products of the reactions. 
If in aqueous form and if the pH exceeds 12.5, the alkaline hydrox- 
ides must be further processed to lower the pH to the range of 
2-12.5 to remove the corrosive hazardous characteristic. The hy- 
drogen gas formed during treatment is not considered a RCRA 
hazardous waste, but the hydrogen poses a substantial safety haz- 
ard because it can form explosive mixtures with air. Tritium may 
also be substituted for hydrogen in the LiH. If tritium is present, 
special processing may be necessary to avoid exhausting tritium 
into the environment. Because of the requirement to control envi- 
ronmental exposure to radioactivity contained in the wastes, the 
process design requires a reaction within enclosed vessels. These 
vessels require inert gas purging with subsequent off-gas scrubbing 
and high-efficiency particulate air (HEPA) filtration before discharge 
to the atmosphere. The process described involves directly im- 
mersing the water-reactive waste in a volume of water, controlling 
the reaction rate by the rate of addition of the waste to the reactor. 
The possibility of explosion is avoided by excluding oxygen. 


12298 (LA-UR-95-380) Decommissioning of surplus facill- 
tles at Los Alamos National Laboratory. Stout, D.S. Los Alamos 
National Lab., NM (United States). [1995]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950216-72: Waste management 95, Tucson, AZ 
(United States), 26 Feb - 2 mar 1995). Order Number 
DE95007871. Source: OSTI; NTIS; INIS; GPO Dep. 
Decommissioning Buildings 3 and 4 South at Technical Area 21, 
Los Alamos National Laboratory, involves the decontamination, dis- 
mantiement, and demolition of two enriched-uranium processing 
buildings containing process equipment and ductwork holdup. The 
Laboratory has adopted two successful management strategies to 
implement this project: Rather than characterize an entire site, up- 
front, investigators use the “observational approach,” in which they 
collect only enough data to begin decommissioning activities and 
then determine appropriate procedures for further characterization 
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as the work progresses. Project leaders augment work packages 
with task hazard analyses to fully define specific tasks and inform 
workers of hazards; all daily work activities are governed by spe- 
cific work procedures and hazard analyses. 


12299 (LA-UR-95-572) Significance of apparent discrepan- 
ices in water ages derived from atmospheric radionuclides at 
Yucca Mountain, Nevada. Liu, B. (Los Alamos National Lab., NM 
(United States)); Fabryka-Martin, J.; Wolfsberg, A.; Robinson, B.; 
Sharma, P. Los Alamos National Lab., NM (United States). 23 Feb 
1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9505188-1: 1995 
American Institute of Hydrology annual meeting, Denver, CO 
(United States), 14-18 May 1995). Order Number DE95007886. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Cosmogenic °C} and '4C produced in the atmosphere are being 
used to estimate water residence times in the unsaturated zone at 
Yucca Mountain. Results thus far show a systematic discordance in 
that '*C-based ages are generally one to two orders of magnitude 
younger than °°Cl-based ages. This lack of concordance probably 
arises from one or more of the following reasons: (1) different 
transport mechanisms, e.g., vapor transport for 'C; (2) different 
magnitudes and timing of bomb-pulse signals; (3) mixing of waters 
from different flow paths; and (4) possibly inadequate methods for 
correcting for the effect of sample contamination by carbon or chlo- 
rine from sources other than the infiltrating water. Preliminary 
numerical simulation results using the FEHMN code suggest that 
spatial variation in infiltration rates can enhance lateral flow and 
mixing that leads to discordance in apparent ages depending on 
the dating technique. Examples are presented to show that dis- 
parate radiometric ages are inevitable and to be expected where 
mixing of waters of markedly different ages occurs. 


12300 (LA-UR-95-753) Tracer studies of radionuclide mi- 
gration in fractured rock at a scale of 1 meter. Rundberg, R.S. 
(Los Alamos National Lab., NM (United States)); Travis, B.; Van- 
dergraaf, T.T.; Drew, D.J. Los Alamos National Lab., NM (United 
States). [1995]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950216— 
40: Waste management '95, Tucson, AZ (United States), 26 Feb - 
2 mar 1995). Order Number DE95007834. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Large Block Tracer Test is a series of experiments to study 
the migration of radionuclides through fractures in rock at the scale 
of one meter. The separate effects to be considered are sorption 
onto minerals within the rock matrix; diffusion of radionuclide 
species through the rock matrix, diffusion and hydrodynamic dis- 
persion within the fracture; and the effect of heterogeneity in the 
fluid flow field (also known as macro dispersion or channeling). 
The rock fractures to be used have natural fractures or artificial 
fractures with engineered heterogeneity. These tracer experiments 
will provide data with well-defined geometry and conditions for use 
in code validation. The experiments also provide an experimental 
framework to test inverse methods. Results are presented for a se- 
ries of migration experiments using conservative tracers in artificial 
fractures with near parallel plane and near wedge-shaped frac- 
tures. The results are compared with those predicted with transport 
code TRACRSD. The fracture is treated as an equivalent porous 
medium with a “cubic law” permeability and a porosity that is pro- 
portional to the aperture. The results show good agreement, both 
between experimental results and those predicted by TRACRSD, 
but also between the distribution of the dye tracer in the fracture 
and the elution profiles. This suggests that the transport of a tracer 
through a fracture can be inferred from elution profiles. 


12301 (LBL-36780) Distribution and geochemistry of con- 
taminated subsurface waters in fissured voicanogenic bed 
rocks of the Lake Karachal Area, Chelyabinsk, Southern Urals. 
Solodov, |I.N. (Russian Academy of Sciences, Moscow (Russian 
Federation)); Belichkin, V.I.; Zotov, A.V.; Kochkin, B.T.; Drozhko, 
E.G.; Glagolev, A.V.; Skokov, A.N. Lawrence Berkeley Lab., CA 
(United States). Jun 1994. 46p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO03-76SF00098. Order 
Number DE95009377. Source: OSTI; NTIS; INIS; GPO Dep. 

The present investigation is devoted to the study of the distribu- 
tion and geochemistry of contaminated subsurface waters, beneath 





the site of temporary storage of liquid radioactive waste known as 
Lake Karachai. For this purpose a method of hydrogeochemical 
logging (HGCL) together with standard hydrogeochemical and 
geophysical methods of uncased hole logging were used. The dis- 
tribution of sodium nitrate brine plumes in the subsurface was 
determined by the physical and physico-chemical properties of 
these brines and by the petrochemical composition of enclosing 
rocks and the structural setting of the flow paths. The latter is repre- 
sented by fractures and large faults in the bedrock of volcanogenic 
and volcanogenic-sedimentary rocks of intermediate-to-basic com- 
position. The volcanogenic rocks are overlain in some places by a 
thin cover of unconsolidated sediments, i.e., by loams and relatively 
impermeable silts. Contaminated waters flow-in accordance with 
the eluvium bottom relief towards local areas of natural (Mishelyak 
and Techa rivers) and artificial (Novogomenskii water intake) dis- 
charge of subsurface waters. The large Mishelyak fault, southwest 
of Lake Karachai and under fluvial sediments of the Mishelyak, is 
assumed to significantly influence the flow pattern of contaminated 
waters, diverting them from an intake of drinking water. 


12302 (LBL-PUB-5353-Rev.1) Low-level waste certification 
plan for the Lawrence Berkeley Laboratory Hazardous Waste 
Handling Facility. Revision 1. Lawrence Berkeley Lab., CA 
(United States). 10 Jan 1995. 85p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO03-76SF00098. Order 
Number DE95008501. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this plan is to describe the organization and 
methodology for the certification of low-level radioactive waste 
(LLW) handled in the Hazardous Waste Handling Facility (HWHF) 
at Lawrence Berkeley Laboratory (LBL). This plan is composed to 
meet the requirements found in the Westinghouse Hanford Com- 
pany (WHC) Solid Waste Acceptance Criteria (WAC) and follows 
the suggested outline provided by WHC in the letter of April 26, 
1990, to Dr. R.H. Thomas, Occupational Health Division, LBL. LLW 
is to be transferred to the WHC Hanford Site Central Waste Com- 
plex and Burial Grounds in Hanford, Washington. 


12303 (LBL-PUB-5354-Rev.1) Mixed waste certification 
plan for the Lawrence Berkeley Laboratory Hazardous Waste 
Handling Facility. Revision 1. Lawrence Berkeley Lab., CA 
(United States). Jan 1995. 84p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE95008502. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this plan is to describe the organization and 
methodology for the certification of mixed waste handled in the 
Hazardous Waste Handling Facility (HWHF) at Lawrence Berkeley 
Laboratory (LBL). This plan is composed to meet the requirements 
found in the Westinghouse Hanford Company (WHC) Solid Waste 
Acceptance Criteria (WAC) and follows the suggested outline pro- 
vided by WHC in the letter of April 26, 1990, to Dr. R.H. Thomas, 
Occupational Health Division, LBL. Mixed waste is to be trans- 
ferred to the WHC Hanford Site Central Waste Complex and Burial 
Grounds in Hanford, Washington. 


12304 (NEI-SE—188) Handling and final disposal of nuciear 
waste. Programme for research development and other mee- 
sures. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Sep 1989. 196p. Order Number 
DE95625365. Source: OSTI; NTIS; INIS. 

English language version of reports NEI-SE-48 and NEI-SE—49. 

The report is divided into two parts. Part 1 presents the premises 
for waste management in Sweden and the waste types that are 
produced in Sweden. A brief description is then provided of the 
measures required for the handling and disposal of the various 
waste forms. An account of measures for decommissioning of nu- 
clear power plants is also included. Part 2 describes the research 
program for 1990-1995, which includes plans for siting, repository 
design; studies of rock properties and chemistry, biosphere, tech- 
nological barriers. Activities within two large projects, the Stripa 
laboratory and Natural analogues are also described. 240 refs. 40 
figs. 


12305 (NEI-SE-189) Handling and final disposal of nuclear 
waste. Hard Rock Laboratory. Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Sep 1989. 58p. Order 
Number DE95625366. Source: OSTI; NTIS; INIS. 
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English language version of report NEI-SE-47. 

The purpose of the Hard Rock Laboratory is to provide an 
opportunity for research and development in a realistic and undis- 
turbed underground rock environment down to the depth planned 
for the future repository. The R and D work in the underground 
laboratory has the following main goals: To test the quality and ap- 
propriateness of different methods for characterizing the bedrock 
with respect to conditions of importance for a final repository. To 
refine and demonstrate methods for how to adapt a repository to 
the local properties of the rock in connection with planning and 
construction. And, finally, to collect material and data of importance 
for the safety of the future repository and for confidence in the 
quality of the safety assessments 13 figs, 3 tabs. 


12306 (NEI-SE-190) Treatment and final disposal of 
nuclear waste. Programme for research, development, demon- 
stration and other measures. Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Sep 1992. 143p. Order 
Number DE95625367. Source: OSTI; NTIS; INIS. 

English language version of report NEI-SE-—105. 

The swedish program for R,D and D on disposal of radioactive 
waste in an underground repository is presented. Main topics are: 
Radioactive waste management, storage and disposal; encapsula- 
tion; environmental impacts; risk assessment; radionuclide 
migration; decommissioning; cost and international cooperation. 
129 refs, 43 figs, 10 tabs. 


12307 (NEI-SE-191) Treatment and final disposal of nu- 
clear waste. Siting of a deep repository. Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Sep 1992. 80p. 
Order Number DE95625368. Source: OSTI; NTIS; INIS. 

English language version of report NEI-SE—102. 

Systems and facilities in the program for demonstration deposi- 
tion of nuclear waste are presented. The siting process is 
described, from the general studies to the ultimate goal, where a 
permit to start demonstration deposition has been obtained. Na- 
tional and foreign experiences of siting issues are accounted for. 
Finally, the structure and plan for work for 1993-98 are outlined. 46 
refs, 15 figs, 5 tabs. 


12308 


(NEI-SE-192) Treatment and final disposal of nu- 
clear waste. Supplement to the 1992 programme in response 
to the government decision of December 16, 1993. Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 


Aug 1994. 120p. Order Number DE95625345. Source: 
NTIS; INIS. 

English language version of report NEI-SE—170. 

In response to criticism from the regulatory authorities, SKB has 
made this supplementary account to the 1992 R,D and D pro- 
gramme. The report describes the criteria and methods that form 
the basis for selection of a site suitable for a nuclear waste reposi- 
tory; a programme for specification of the design of a waste 
encapsulation plant and the repository; a programme for the safety 
assessments SKB intends to prepare; and an analysis of how dif- 
ferent measures and decisions influence later decisions within the 
repository programme. 71 refs, 19 figs, 6 tabs. 


OSTI; 


12309 (NUREG-0750-Vol.40-index-2) Indexes to Nuclear 
Regulatory Commission issuances, July-December 1994. Voi- 
ume 40, Index 2. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publications 
Services. [1994]. 50p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Source: OSTI; NTIS; INIS. 

Digests and indexes for issuances of the Commission (CLI), the 
Atomic Safety and Licensing Board panel (LBP), the Administrative 
Law Judges, the Directors’ Decisions (DD), and the Denials of Pe- 
titions for Rulemaking (DPRM) are presented in this document. 
These digests and indexes are intended to serve as a guide to the 
issuances. Information elements common to the cases heard and 
ruled upon are: Case name (owner(s) of facility); Full text refer- 
ence (volume and pagination); Issuance number; Issues raised by 
appellants; Legal citations (cases, regulations, and statutes); Name 
of facility, Docket number; Subject matter of issues and/or rulings; 
Type of hearing (for construction permit, operating license, etc.); 
Type of issuance (memorandum, order, decision, etc.). 
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12310 (NUREG/CR-5927-Vol.2) Evaluation of a _ perfor- 
mance assessment methodology for low-level radioactive 
waste disposal facilities: Validation needs. Volume 2. Kozak, 
M.W. (Sandia National Labs., Albuquerque, NM (United States)); 
Olague, N.E. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Regulatory Applications; Sandia National 
Labs., Albuquerque, NM (United States). Feb 1995. 34p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (SAND—91-2802-Vol.2). 
Source: OSTI; INIS; NTIS; GPO. 

In this report, concepts on how validation fits into the scheme of 
developing confidence in performance assessments are introduced. 
A general framework for validation and confidence building in regu- 
latory decision making is provided. It is found that traditional 
validation studies have a very limited role in developing site- 
specific confidence in performance assessments. Indeed, validation 
studies are shown to have a role only in the context that their re- 
sults can narrow the scope of initial investigations that should be 
considered in a performance assessment. In addition, validation 
needs for performance assessment of low-level waste disposal fa- 
cilities are discussed, and potential approaches to address those 
needs are suggested. These areas of topical research are ranked 
in order of importance based on relevance to a performance as- 
sessment and likelihood of success. 


12311 (ORNL/ER/Sub-92-SK263/1-Rev.2) Leak testing plan 
for the Oak Ridge National Laboratory liquid low-level waste 
systems (active tanks): Revision 2. Volume 1: Regulatory 
background and plan approach; Volume 2: Methods, proto- 
cols, and schedules; Volume 3: Evaluation of the ORNL/ 
LT-823DP differential pressure leak detection method; Appen- 
dix to Revision 2: DOE/EPA/TDEC correspondence. Douglas, 
D.G. (Vista Research, Inc., Mountain View, CA (United States)); 
Wise, R.F.; Starr, J.W.; Maresca, J.W. Jr. Oak Ridge National 
Lab., TN (United States); Vista Research, Inc., Mountain View, CA 
(United States). Nov 1994. 222p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95008650. Source: OSTI; NTIS; INIS; GPO Dep. 

This document, the Leak Testing Plan for the Oak Ridge Na- 
tional Laboratory Liquid Low-Level Waste System (Active Tanks), 
comprises three volumes. The first two volumes address the 
component-based leak testing plan for the liquid low-level waste 
system at Oak Ridge, while the third volume describes the perfor- 
mance evaluation of the leak detection method that will be used to 
test this system. Volume 1, describes that portion of the liquid low- 
level waste system at that will be tested; it provides the regulatory 
background, especially in terms of the requirements stipulated in 
the Federal Facilities Agreement, upon which the leak testing plan 
is based. Volume 1 also describes the foundation of the plan, por- 
tions of which were abstracted from existing federal documents 
that regulate the petroleum and hazardous chemicals industries. 
Finally, Volume 1 gives an overview the plan, describing the meth- 
ods that will be used to test the four classes of components in the 
liquid low-level waste system. Volume 2 takes the general informa- 
tion on component classes and leak detection methods presented 
in Volume 1 and shows how it applies particularly to each of the 
individual components. A complete test plan for each of the com- 
ponents is presented, with emphasis placed on the methods 
designated for testing tanks. The protocol for testing tank systems 
is described, and general leak testing schedules are presented. 
Volume 3 describes the results of a performance evaluation com- 
pleted for the leak testing method that will be used to test the small 
tanks at the facility (those less than 3,000 gal in capacity). Some of 
the details described in Volumes 1 and 2 are expected to change 
as additional information is obtained, as the viability of candidate 
release detection methods is proven in the Oak Ridge environ- 
ment, and as the testing program evolves. 


12312 


(ORNL/MD/LTR-8) Direct conversion of surplus fis- 
sile materials, spent nuclear fuel, and other materials to 
high-level-waste glass. Forsberg, C.W.; Elam, K.R. Oak Ridge 
National Lab., TN (United States). 31 Jan 1995. 63p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE95008098. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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With the end of the cold war the United States, Russia, and 
other countries have excess plutonium and other materials from 
the reductions in inventories of nuclear weapons. The United 
States Academy of Sciences (NAS) has recommended that these 
surplus fissile materials (SFMs) be processed so they are no more 
accessible than plutonium in spent nuclear fuel (SNF). This spent 
fuel standard, if adopted worldwide, would prevent rapid recovery 
of SFMs for the manufacture of nuclear weapons. The NAS recom- 
mended investigation of three sets of options for disposition of 
SFMs while meeting the spent fuel standard: (1) incorporate SFMs 
with highly radioactive materials and dispose of as waste, (2) partly 
burn the SFMs in reactors with conversion of the SFMs to SNF for 
disposal, and (3) dispose of the SFMs in deep boreholes. The US 
Government is investigating these options for SFM disposition. A 
new method for the disposition of SFMs is described herein: the si- 
multaneous conversion of SFMs, SNF, and other highly radioactive 
materials into high-level-waste (HLW) glass. The SFMs include plu- 
tonium, neptinium, americium, and *°U. The primary SFM is 
plutonium. The preferred SNF is degraded SNF, which may require 
processing before it can be accepted by a geological repository for 
disposal. 


12313 (ORNL/TM—-12904) ORNL measurements at Hanford 
Waste Tank TX-118. Koehler, P.E.; Mihalczo, J.T. Oak Ridge Na- 
tional Lab., TN (United States). Feb 1995. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DES5008389. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A program of measurements and calculations to develop a 
method of measuring the fissionable material content of the large 
waste storage tanks at the Hanford, Washington, site is described 
in this report. These tanks contain radioactive waste from the pro- 
cessing of irradiated fuel elements from the plutonium-producing 
nuclear reactors at the Hanford site. Time correlation and noise 
analysis techniques, similar to those developed for and used in the 
Nuclear Weapons Identification System at the Y-12 Plant in Oak 
Ridge, Tennessee, will be used at the Hanford site. Both “passive” 
techniques to detect the neutrons emitted spontaneously from the 
waste in the tank and “active” techniques using AmBe and ~@Cf 
neutron sources to induce fissions will be used. This work is di- 
vided into three major tasks: (1) development of high-sensitivity 
neutron detectors that can selectively count only neutrons in the 
high + radiation fields in the tanks, (2) Monte Carlo neutron trans- 
port calculations using both the KENO and MCNP codes to plan 
and analyze the measurements, and (3) the measurement of time- 
correlated neutrons by time and frequency analysis to distinguish 
spontaneous fission from sources inside the tanks. This report de- 
scribes the development of the detector and its testing in radiation 
fields at the Radiation Calibration Facility at Oak Ridge National 
Laboratory and in tank TX-118 at the 200 W area at Westinghouse 
Hanford Company. 


12314 (PNC-TN—1100-94-003) Proceedings of technical 
session on research and development of geological disposal. 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan). 1994. 379p. (CONF-9$311199—: International workshop on 
research and development of geological disposal, Tokai (Japan), 
15-19 Nov 1993). Order Number DE95757546. Source: OSTI; 
NTIS; INIS. 

This publication is the collection of the papers presented in the 
technical sessions and summaries at the title meeting. The 36 of 
the presented papers are indexed individually. (J.P.N.). 


12315 (PNL—9814-Rev.2) The Sort on Radioactive Waste 
Type model: A method to sort single-shell tanks Into charac 
teristic groups. Revision 2. Hill, J.G. (Pacific Northwest Lab., 
Richland, WA (United States)); Anderson, G.S.; Simpson, B.C. Pa- 
cific Northwest Lab., Richland, WA (United States). Mar 1995. 
160p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE95009410. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The SORWT model presents a methodology to group SSTs that 
is both simple to understand and logical in its assumptions and 
construction. The SORWT model has predicted the existence of 24 
groups of SSTs ranging from 22 tanks per group to two tanks per 
group. These 24 groups encompass 133 tanks and 93% of the total 





waste contained in SSTs. The first 14 groups (i.e., those that con- 
tain four tanks per group or more) represent 109 tanks and 83% of 
the total waste volume. This demonstrates the potential for using 
the SORWT model to efficiently allocate resources and to maximize 
characterization information gained by a minimum number of sam- 
pling events. The verification study has shown that the SST groups 
predicted by the SORWT model are statistically significant and re- 
duce the variability in the concentrations for all analytes examined. 
The SORWT model organizes a vast amount of information and 
presents clear options on which SSTs are more desirable to 
sample. The model is also simple and flexible in its ability to incor- 
porate new parameters such as new SST analytical data, shifting 
programmatic needs, and/or risk assessment-oriented criteria. This 
report presents the nominal composition, inventory, and uncertainty 
for five of the 24 SORWT groups, representing 28 tanks, 10% of 
the total waste volume, and 29% of the total sludge volume in 
SSTs. Consequently, this document provides a logical beginning 
framework for tank waste characterization until further information 
becomes available or different programmatic needs are identified. 


12316 (PNL-10175) Ferrocyanide Safety Project: Comparl- 
son of actual and simulated ferrocyanide waste properties. 
Scheele, R.D.; Burger, L.L.; Sell, R.L.; Bredt, P.R.; Barrington, R.J. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1994. 
106p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE95008920. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the 1950s, additional high-level radioactive waste storage ca- 
pacity was needed to accommodate the wastes that would result 
from the production of recovery of additional nuclear defense mate- 
rials. To provide this additional waste storage capacity, the Hanford 
Site operating contractor developed a process to decontaminate 
aqueous wastes by precipitating radiocesium as an alkali nickel fer- 
rocyanide; this process allowed disposal of the aqueous waste. 
The radiocesium scavenging process as developed was used to 
decontaminate (1) first-cycle bismuth phosphate (BiPO,) wastes, 
(2) acidic wastes resulting from uranium recovery operations, and 
(3) the supernate from neutralized uranium recovery wastes. The 
radiocesium scavenging process was often coupled with other 
scavenging processes to remove radiostrontium and radiocobalt. 
Because all defense materials recovery processes used nitric acid 
solutions, all of the wastes contained nitrate, which is a strong oxi- 
dizer. The variety of wastes treated, and the occasional coupling of 
radiostrontium and radiocobalt scavenging processes with the ra- 
diocesium scavenging process, resulted in ferrocyanide-bearing 
wastes having many different compositions. In this report, we com- 
pare selected physical, chemical, and radiochemical properties 
measured for Tanks C-109 and C-112 wastes and selected physi- 
cal and chemical properties of simulated ferrocyanide wastes to 
assess the representativeness of stimulants prepared by WHC. 


12317 (PNL—10379) Geochemical factors affecting radionu- 
clide transport through near and far fields at a Low-Level 
Waste Disposal Site. Kaplan, D.|. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Seme, R.J.; Piepkho, M.G. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1995. 82p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95008921. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The concentration of low-level waste (LLW) contaminants in 
groundwater is determined by the amount of contaminant present 
in the solid waste, rate of release from the waste and surrounding 
barriers, and a number of geochemical processes including adsorp- 
tion, desorption, diffusion, precipitation, and dissolution. To 
accurately predict radionuclide transport through the subsurface, it 
is essential that the important geochemical processes affecting ra- 
dionuclide transport be identified and, perhaps more importantly, 
accurately quantified and described in a mathematically defensible 
manner. 


12318 (PNL-10486) Evaluation and comparison of 
SuperLig® 644, resorcinol-formaidehyde and CS-100 lon ex- 
change materials for the removal of cesium from simulated 
alkaline supernate. Brown, G.N. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Bray, L.A.; Eloviche, R.J.; Bruening, 
R.L.; Decker, R.M.; Kafka, T.M.; White, L.R. Pacific Northwest 
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Lab., Richland, WA (United States). Mar 1995. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95008626. Source: OSTI; NTIS; 
INIS; GPO Dep. 

PNL evaluated three polymeric materials for Cs removal effi- 
ciency from a simulated Hanford Neutralized Current Acid Waste 
(NCAW) supernatant liquid using 200 mL ion exchange columns. 
Cs loadings (mmole Cs/g resin) were 0.20, 0.18, and 0.039 for Su- 
per Lig 644, R-F, and CS-100 (0.045, 0.070, 0.011 mmole Cs/mL 
resin). Elution of each resin material with 0.5 M HNO3 required 3.5, 
7.0, and 3.2 cv to reach 0.1 C/Co for the respective materials, 
resulting in volume compressions of 27, 20, and 6.9. Peak Cs con- 
centrations during elution was 185, 38.5, and 27.8 C/Co. SuperLig 
644 had the highest Cs loading per gram in NCAW and the great- 
est volume compression on aci elution. Because of high density 
and poor elution, R-F had the highest Cs loading per unit volume 
and lower volume compression. CS-100, the baseline material for 
Cs removal at Hanford, was inferior to both SuperLig 644 and R-F 
in terms of Cs loading and selectivity over sodium. 


12319 (PNL—10490) Thermal and combined thermal and 
radiolytic reactions involving nitrous oxide, hydrogen, and nk 
trogen in the gas phase; comparison of gas generation rates 
in supernate and solid fractions of Tank 241-SY-101 simulated 
waste. Bryan, S.A.; Pederson, L.R. Pacific Northwest Lab., Rich- 
land, WA (United States). Mar 1995. 57p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE95008627. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes progress made in evaluating me by 
which flammable gases are generated in Hanford double-shell tank 
wastes, based on the results of laboratory tests using simulated 
waste mixtures. Work described in this report. was conducted at 
Pacific Northwest Laboratory (PNL) for the Flammable Gas Safety 
Project, the purpose of which is to develop information needed to 
support Westinghouse Hanford Company (WHC) in their efforts to 
ensure the safe interim storage of wastes at the Hanford Site. This 
work is related to gas generation studies being performed at Geor- 
gia Institute of Technology (GIT), under subcontract to PNL, using 
simulated wastes, and to studies being performed at VMC using 
actual wastes. 


12320 (PNL-SA-23770) The effect of vitrification technol 
ogy on waste loading. Hrma, P.R.; Smith, P.A. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1994. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-940815—111: International nuclear and 
hazardous waste management conference, Atlanta, GA (United 
States), 14-18 Aug 1994). Order Number DE95007800. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radioactive wastes on the Hanford Site are going to be perma- 
nently disposed of by incorporation into a durable glass. These 
wastes will be separated into low and high-level portions, and then 
vitrified. The low-level waste (LLW) is water soluble. Its vitrifiable 
part (other than off-gas) contains approximately 80 wt% Na2O, the 
rest being AlgO3, P2Os, K2O, and minor components. The chal- 
lenge is to formulate durable LLW glasses with as high Na2O 
content as possible by optimizing the additions of SiOz, Al2Os, 
B.O,, CaO, and ZrOz. This task will not be simple, considering the 
non-linear and interactive nature of glass properties as a function 
of composition. Once developed, the LLW glass, being similar in 
composition to commercial glasses, is unlikely to cause major 
processing problems, such as crystallization or molten salt segre- 
gation. For example, inexpensive LLW glass can be produced in a 
high-capacity Joule-heated melter with a coki cap to minimize 
volatilization. The high-level waste (HLW) consists of water- 
insoluble sludge (Fe203, Al2O3, ZrO2, Cr2O3, NiO, and others) 
and a substantial water-soluble residue (Na2O). Most of the water- 
insoluble components are refractory; i.e., their melting points are 
above the glass melting temperature. With regard to product ac- 
ceptability, the maximum loading of Hanford HLW in the glass is 
limited by product durability, not by radiolytic heat generation. 
However, this maximum may not be achievable because of techno- 
logical constraints imposed by melter feed rheology, frit properties, 
and glass melter limits. These restrictions are discussed in this pa- 
per. 38 refs. 
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12321 (PNL-SA-24159) The role of plants on isolation bar- 
rler systems. Link, S.O. (Pacific Northwest Lab., Richland, WA 
(United States)); Downs, J.L.; Waugh, W.J. Pacific Northwest Lab., 
Richland, WA (United States). Nov 1994. 53p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-941124—18: 33. Hanford symposium on health 
and the environment: symposium on in-situ remediation—scientific 
basis for current and future technologies, Richland, WA (United 
States), 7-11 Nov 1994). Order Number DE95007756. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Surface barriers are used to isolate buried wastes from the envi- 
ronment. Most have been built for short-term isolation. The need to 
isolate radioactive wastes from the environment requires that the 
functional integrity of a barrier be maintained for thousands of 
years. Barrier function strongly depends on vegetation. Plants re- 
duce wind and water erosion and minimize drainage, but may 
transport contaminants if roots extend into buried wastes. Our re- 
view of the function of plants on surface barriers focuses on the 
role of plants across mesic to arid environments and gives special 
consideration to studies done at Hanford. The Hanford Barrier De- 
velopment Program was created to design and test an earthen 
cover system to inhibit water infiltration, plant and animal intrusion, 
and wind and water erosion, while isolating buried wastes for at 
least 1000 years. Studies at the Hanford have shown that plants 
will significantly interact with the barrier. Plants transpire soil water 
back into the atmosphere. Deep-rooted perennials best recycle wa- 
ter; soil water may drain through the root zone of shallow-rooted 
annuals. Lysimeter studies indicate that a surface layer of fine soil 
with deep-rooted plants precludes drainage even with three times 
normal precipitation. The presence of vegetation greatly reduces 
water and wind erosion, but deep-rooted plants pose a threat of 
biointrusion and contaminant transport. The Hanford barrier in- 
cludes a buried rock layer and asphalt layer to prevent biointrusion. 


12322 (PNL-SA-24429) Jet mixer pump testing in Hantord 
Tank 241-SY-101. Stewart, C.W. Pacific Northwest Lab., Richland, 
WA (United States). Nov 1994. 16p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-941102-39: Winter meeting of the American Nuclear Soci- 
ety, Washington, DC (United States), 13-18 Nov 1994). Order 
Number DE95007797. Source: OSTI; NTIS; GPO Dep. 

A mixer pump was found effective in controlling and possibly 
eliminating large episodic flammable gas releases from Hanford 
Tank 241-SY-101. A gas release event (GRE) is initiated when the 
gas-bearing sludge layer accumulates sufficient gas to become 
buoyant. The buoyant sludge pulls free from the surrounding mate- 
rial and rises through the surface crust releasing the trapped gas 
to the dome space. Mixer pump operation is intended to keep 
enough of the gas-generating material in suspension so that it re- 
leases gas continuously instead of periodically in large, potentially 
dangerous GREs. A mixer pump was installed in the tank on July 
3, 1998, seven days after a typical GRE that met the safety criteria 
for pump installation. Because nozzle plugging did occur, bump 
speed and duration were increased, eventually arriving at the ac- 
cepted five-minute period at 1000 rpm on July 26. There has been 
no nozzle plugging since. Bumping was initially performed twice 
daily through mid-August and once daily until the start of Phase B 
testing. By the end of Phase B, thrice-weekly bumping during 
non-testing periods became the rule. The jets were aimed into pre- 
viously undisturbed material and gas release induced by the pump 
increased immediately. in November, the pump was indexed pro- 
gressively around the entire tank in 30° steps. This steadily 
released a large quantity of retained gas at each position and re- 
duced the waste level to 400 inches, the minimum level in many 
years. By December, the jets had apparently excavated most of 
the gas-bearing sludge within reach, because only modest gas 
releases and essentially no level change occurred after pump oper- 
ation. For the rest of Phase B testing, there were no large gas 
releases that would suggest a large volume of unmixed waste. The 
two thermocouple trees showed a uniform vertical temperature pro- 
file. In the month following Phase B, minimal pump operation 
apparently maintained most of the mixing achieved during testing. 


12323 


(PNL-SA-24843) Interpretation and modeling of a 
subsurface injection test, 200 East Area, Hanford, Washington. 
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Smoot, J.L. (Pacific Northwest Lab., Richland, WA (United States)); 
Lu, A.H. Pacific Northwest Lab., Richland, WA (United States). Nov 
1994. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-941124—19: 33. 
Hanford symposium on health and the environment: symposium on 
in-situ remediation—scientific basis for current and future technolo- 
gies, Richland, WA (United States), 7-11 Nov 1994). Order Number 
DE95007752. Source: OSTI; NTIS; INIS; GPO Dep. 

A tracer experiment was conducted in 1980 and 1981 in the un- 
saturated zone in the southeast portion of the Hanford 200 East 
Area near the Plutonium-Uranium Extraction (PUREX) facility. The 
field design consisted of a central injection well with 32 monitoring 
wells within an 8-m radius. Water containing radioactive and other 
tracers was injected weekly during the experiment. The unique fea- 
tures of the experiment were the documented control of the inputs, 
the experiment’s three-dimensional nature, the in-situ measurement 
of radioactive tracers, and the use of multiple injections. The spac- 
ing of the test wells provided reasonable lag distribution for spatial 
correlation analysis. Preliminary analyses indicated spatial correla- 
tion on the order of 400 to 500 cm in the vertical direction. Previous 
researchers found that two-dimensional axisymmetric modeling of 
moisture content generally underpredicts lateral spreading and 
overpredicts vertical movement of the injected water. Incorporation 
of anisotropic hydraulic properties resulted in the best model pre- 
dictions. Three-dimensional modeling incorporated the geologic 
heterogeneity of discontinuous layers and lenses of sediment ap- 
parent in the site geology. Model results were compared statistically 
with measured experimental data and indicate reasonably good 
agreement with vertical and lateral field moisture distributions. 


12324 (PNL-SA-24951) Risk-based systems analysis for 
emerging technologies: Applications of a technology risk as- 
sessment model to public decision making. Quadrel, MJ. 
(Pacific Northwest Lab., Richland, WA (United States)); Fowler, 
K.M.; Cameron, R.; Treat, R.J.; McCormack, W.D.; Cruse, J. Pa- 
cific Northwest Lab., Richland, WA (United States). [1995]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-940216-89: Nondestructive 
assay and nondestructive examination waste chracterization con- 
ference, Pocatello, ID (United States), 14-16 Feb 1994). Order 
Number DE95008959. Source: OSTI; NTIS; INIS; GPO Dep. 

The risk-based systems analysis model was designed to estab- 
lish funding priorities among competing technologies for tank waste 
remediation. The model addresses a gap in the Department of En- 
ergy’s (DOE's) “toolkit” for establishing funding priorities among 
emerging technologies by providing disciplined risk and cost as- 
sessments of candidate technologies within the context of a 
complete remediation system. The model is comprised of a risk 
and cost assessment and a decision interface. The former as- 
sesses the potential reductions in risk and cost offered by new 
technology relative to the baseline risk and cost of an entire sys- 
tem. The latter places this critical information in context of other 
values articulated by decision makers and stakeholders in the DOE 
system. The risk assessment portion of the model is demonstrated 
for two candidate technologies for tank waste retrieval (arm-based 
mechanical retrieval — the “long reach arm”) and subsurface barri- 
ers (close-coupled chemical barriers). Relative changes from the 
base case in cost and risk are presented for these two technolo- 
gies to illustrate how the model works. The model and associated 
software build on previous work performed for DOE’s Office of 
Technology Development and the former Underground Storage 
Tank Integrated Demonstration, and complement a decision making 
tool presented at Waste Management 1994 for integrating technical 
judgements and non-technical (stakeholder) values when making 
technology funding decisions. 


12325 (PNL-SA-25549) High-capacity, selective solid se- 
questrants for innovative chemical separation: Inorganic lon 
exchange approach. Bray, L. Pacific Northwest Lab., Richland, 
WA (United States). Jan 1995. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950171-1: ESPIP technical exchange meeting, Gaithers- 
burg, MD (United States), 24-26 Jan 1995). Order Number 
DE95007804. Source: OSTI; NTIS; INIS; GPO Dep. 
TTP/RL321204. 





The approach of this task is to develop high-capacity, selective 
solid inorganic ion exchangers for the recovery of cesium and 
strontium from nuclear alkaline and acid wastes. To achieve this 
goal, Pacific Northwest Laboratories (PNL) is collaborating with 
industry and university participants to develop high capacity, selec- 
tive, solid ion exchangers for the removal of specific contaminants 
from nuclear waste streams. 


12326 (PNL-SA-25672) The Sort on Radioactive Waste 
Type Model: A method to sort single-shell tanks into charac- 
teristics groups. Hill, J.G. (Pacific Northwest Lab., Richland, WA 
(United States)); Anderson, G.S.; Simpson, B.C. Pacific Northwest 
Lab., Richland, WA (United States). Feb 1995. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-950216-84: Waste management '95, Tucson, 
AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95008933. Source: OSTI; NTIS; INIS; GPO Dep. 

The Sort on Radioactive Waste Type (SORWT) Model is a 
method to categorize Hanford Site single-shell tanks (SSTS) into 
groups of tanks expected to exhibit similar chemical and physical 
characteristics based on their major waste types and processing 
histories. The model has identified 24 different waste-type groups 
encompassing 133 of the 149 SSTs and 93% of the total waste 
volume in SSTS. The remaining 16 SSTs and associated wastes 
could not be grouped. according to the established criteria and 
were placed in an ungrouped category. A detailed statistical verifi- 
cation study has been conducted that employs analysis of variance 
(ANOVA) and the core sample analysis data collected since 1989. 
These data cover eight tanks and five SORWT groups. The verifi- 
cation study showed that these five SORWT groups are highly 
statistically significant; they represent approximately 10% of the to- 
tal waste volume and 26% of the total sludge volume in SSTS. 
Future sampling recommendations based on the SORWT Model 
results include 32 core samples from 16 tanks and 18 auger sam- 
ples from six tanks. Combining these data with the existing body of 
information will form the basis for characterizing 98 SSTs (66%). 
These 98 SSTs represent 78% of the total waste volume, 61% of 
the total sludge volume, and 88 % of the salt cake volume. 


12327 (PSI-95-06) Sorption databases for the cementitious 
near-field of a L/ILW repository for performance assessment. 
Bradbury, M.H. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Sarott, F.A. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Mar 
1995. 128p. Order Number DE95625369. Source: OSTI; NTIS; 
INIS. 

Approximately 95% of the material in the L/ILW repository for 
short-lived low- and intermediate-level wastes consists of concrete; 
the remaining approx. 5% consists of steel (4%) and high molecu- 
lar weight organic waste components (1%). Radionuclide sorption 
onto concrete represents one of the most important retardation 
mechanisms in the disposal caverns. This report compiles the 
sorption properties of hydrated cement, the most important sorbing 
material present in concrete, in the form of data sets for safety rel- 
evant nuclides under repository conditions; these data can then be 
used directly in performance assessment. Processes which affect 
sorption onto cement in the disposal caverns are documented in 
different data sets in this report. In this report, the distribution coef- 
ficients for radionuclides on cement are based to a large extent on 
values measured under repository-relevant conditions; this is true 
for cement without complexants in particular. (author) figs., tabs., 
refs. 


12328 (SAND-94-2128) A Monte Carlo procedure for the 
construction of complementary cumulative distribution 
functions for comparison with the EPA release limits for ra- 
dioactive waste disposal. Helton, J.C.; Shiver, A.W. Sandia 
National Labs., Albuquerque, NM (United States). Oct 1994. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95008153. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A Monte Carlo procedure for the construction of complementary 
cumulative distribution functions (CCDFs) for comparison with the 
US Environmental Protection Agency (EPA) release limits for ra- 
dioactive waste disposal (40 CFR 191, Subpart B) is described and 
illustrated with results from a recent performance assessment (PA) 


05 NUCLEAR FUELS 
0520 Waste Management 


for the Waste Isolation Pilot Plant (WIPP). The Monte Carlo proce- 
dure produces CCDF estimates similar to those obtained with 
Stratified sampling in several recent PAs for the WIPP. The advan- 
tages of the Monte Carlo procedure over stratified sampling include 
increased resolution in the calculation of probabilities for complex 
scenarios involving drilling intrusions and better use of the neces- 
sarily limited number of mechanistic calculations that underlie 
CCDF construction. 


12329 (SAND-94-2266C) Performance assessment method- 
ology as applied to the Greater Confinement Disposal site: 
Preliminary results of the third performance Iteration. Brown, 
T.J. (Sandia National Labs., Albuquerque, NM (United States)); 
Baer, T.A. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950216— 
58: Waste management '95, Tucson, AZ (United States), 26 Feb - 
2 mar 1995). Order Number DE95007729. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy has contracted Sandia National 
Laboratories to conduct a performance assessment of the Greater 
Confinement Disposal facility, Nevada. The performance assess- 
ment is an iterative process in which transport models are used to 
prioritize site characterization data collection. Then the data are 
used to refine the conceptual and performance assessment mod- 
els. The results of the first two performance assessment iterations 
indicate that the site is likely to comply with the performance 
standards under the existing hydrologic conditions. The third per- 
formance iteration expands the conceptual model of the existing 
transport system to include possible future events and incorporates 
these processes in the performance assessment models. The pro- 
cesses included in the third performance assessment are climate 
change, bioturbation, plant uptake, erosion, upward advection, 
human intrusion and subsidence. The work completed to date in- 
corporates the effects of bioturbation, erosion and subsidence in 
the performance assessment model. Preliminary analyses indicate 
that the development of relatively deep-rooting plant species at the 
site, which could occur due to climate change, irrigated farming or 
subsidence, poses the greatest threat to the site’s performance. 


12330 (SAND—94-2348C) Use of a scenario-development 
procedure to identify potentially disruptive scenarios, Greater 
Confinement Disposal facility, Area 5, Nevada Test Site. Gu- 
zowski, R.V. (Science Applications International Corp., San Diego, 
CA (United States)). Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950216-59: Waste management '95, Tucson, AZ (United States), 
26 Feb - 2 mar 1995). Order Number DE95007730. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Greater Confinement Disposal (GCD) facility includes four 
boreholes that contain transuranic (TRLT) waste. Presence of the 
TRU waste means that this facility must comply with the US Envi- 
ronmental Protection Agency’s Environmental Radiation Protection 
Standards for Management and Disposal of Spent Nuclear Fuel, 
High-Level and Transuranic Waste-Final Rule 40 CFR Part 191. To 
comply with the Containment Requirements of this rule, all poten- 
tially disruptive events and processes, and by implication all 
potentially disruptive combinations of events and processes (sce- 
narios), must be identified for possible inclusion in performance 
assessments. Screening of the FEPs identified four events for sce- 
nario development: exploratory drilling for natural resources, drilling 
withdrawal wells, irrigation, and subsidence. Recent environmental- 
isotope analyses of the vadose zone suggest that radionuclide 
transport from the boreholes to the water table by infiltration is not 
a feasible transport mechanism within the time frame of regulatory 
concern. For this reason, the event of drilling withdrawal wells was 
merged with exploratory drilling for resources. The descriptions of 
the remaining three events were modified slightly to aid in estima- 
tion of event probabilities and consequence analyses. The three 
events are: exploratory drilling for resources penetrates a TRU 
borehole, irrigation occurs at the Radioactive Waste Management 
Site (RWMS), and subsidence occurs at the RWMS. Use of a logic 
diagram with these three events resulted in the construction of 
eight scenarios, including base-case (undisturbed) conditions. 
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Screening these scenarios at this stage of scenario development 
was beyond the scope of this task. Based on the implementation 
assumptions, this scenario-development procedure produced a 
comprehensive set of mutually exclusive scenarios that are repro- 
ducible and auditable for use in GCD performance assessments. 


12331 (SAND—94-2546C) Simulation of airborne electro- 
magnetic measurements in three dimensional environments. 
Alumbaugh, D.L.; Newman, G.A. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950450—4: 8. annual symposium on the application of geo- 
physics to environmental and engineering problems, Orlando, FL 
(United States), 23-27 Apr 1995). Order Number DE95008546. 
Source: OSTI; NTIS; GPO Dep. 

A 3-D frequency domain EM modeling code has been imple- 
mented for helicopter electromagnetic (HEM) simulations. A vector 
Helmholtz formulation for the electric fields is employed to avoid 
problems associated with the first order Maxwell's equations nu- 
merically decoupling in the air. Additional stability is introduced by 
formulating the problem in terms of the scattered electric fields 
which replaces an impressed dipole source with an equivalent 
source that possesses a much smoother spatial dependence and 
is easier to model. In older to compute this equivalent source, a 
primary field arising from dipole sources in a whole space must be 
calculated where ever the conductivity is different than that of the 
background. The Helmholtz equation is approximated using finite 
differences on a staggered grid. After finite differencing, a complex- 
symmetric matrix system of equations is assembled and 
preconditioned using Jacobi scaling before it is solved using the 
quasi-minimum residual (QMR) method. In order to both speed up 
the solution and allow for larger, more realistic models to be simu- 
lated, the scheme has been modified to run on massively parallel 
architectures. The solution has been compared against other I-D 
and 3-D numerical models and is found to produce results in good 
agreement. The versatility of the scheme ts demonstrated by simu- 
lating a survey over a salt water intrusion zone in the Florida 
Everglades. 


12332 (SAND-—94-2852C) Unsaturated zone transport mod- 
eling of the Greater Confinement Disposal Site. Brown, T. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950570-—13: International high- 
level radioactive waste management conference: progress toward 
understanding, Las Vegas, NV (United States), 1-5 May 1995). Or- 
der Number DE95008513. Source: OSTI; NTIS; INIS; GPO Dep. 
Unsaturated zone transport modeling is being conducted as part 
of the performance assessment of the Greater Confinement Dis- 
posal (GCD) facility which is located on the Nevada Test Site. This 
performance assessment is based on an iterative process of mod- 
eling and data collection to assess the likelihood the site will meet 
the US Environmental Protection Agency’s containment, individual 
protection and groundwater protection requirements for the disposal 
of transuranic wastes, high-level wastes and spent fuel. The current 
iteration of the performance assessment evaluates the potential im- 
pact of future events on the transport system. The future events 
included in this analysis are subsidence, bioturbation, erosion, cli- 
mate change, irrigated farming and drilling. This paper presents the 
unsaturated transport model, how it fits into the performance as- 
sessment and how the future events are incorporated in the model. 


12333 (SAND-—94-2931C) Defining modeling parameters for 
juniper trees assuming pleistocene-like conditions at the NTS. 
Tarbox, S.R. (international Technology Corp., Albuquerque, NM 
(United States)); Cochran, J.R. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950570—14: International high-level radioactive waste man- 
agement conference: progress toward understanding, Las Vegas, 
NV (United States), 1-5 May 1995). Order Number DE95008514. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper addresses part of Sandia National Laboratories’ 
(SNL) efforts to assess the long-term performance of the Greater 
Confinement Disposal (GCD) facility located on the Nevada Test 
Site (NTS). Of issue is whether the GCD site complies with 40 
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CFR 191 standards set for transuranic (TRU) waste burial. SNL 
has developed a radionuclide transport model which can be used 
to assess TRU radionuclide movement away from the GCD facility. 
An earlier iteration of the model found that radionuclide uptake and 
release by plants is an important aspect of the system to consider. 
Currently, the shallow-rooted plants at the NTS do not pose a 
threat to the integrity of the GCD facility. However, the threat in- 
creases substantially it deeper-rooted woodland species migrate to 
the GCD facility, given a shift to a wetter climate. The model 
parameters discussed here will be included in the next model itera- 
tion which assumes a climate shift will provide for the growth of 
juniper trees at the GCD facility. Model parameters were developed 
using published data and wherever possible, data were taken from 
juniper and pinon-juniper studies that mirrored as many aspects of 
the GCD facility as possible. 


12334 (SAND-95-0172C) Gas cylinder disposal pit remedi- 
ation waste minimization and management. Alas, C.A. (Sandia 
National Labs., Albuquerque, NM (United States)); Solow, A.; 
Criswell, C.W.; Spengler, D.; Brannon, R.; Schwender, J.M.; Eck- 
man, C.K.; Rusthoven, T. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950216-80: Waste management ‘95, Tucson, AZ (United States), 
26 Feb - 2 mar 1995). Order Number DE95006458. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A remediation of a gas cylinder disposal pit at Sandia National 
Laboratories, New Mexico has recently been completed. The 
cleanup prevented possible spontaneous releases of hazardous 
gases from corroded cylinders that may have affected nearby ac- 
tive test areas at Sandia's Technical Area Ill. Special waste 
management, safety, and quality plans were developed and strictly 
implemented for this project. The project was conceived from a 
waste management perspective, and waste minimization and man- 
agement were built into the planning and implementation phases. 
The site layout was planned to accommodate light and heavy 
equipment, storage of large quantities of suspect soil, and special 
areas to stage and treat gases and reactive chemicals removed 
from the pit, as well as radiation protection areas. Excavation was 
a tightly controlled activity using experienced gas cylinder and re- 
active chemical specialists. Hazardous operations were conducted 
at night under lights, to allow nearby daytime operations to function 
unhindered. The quality assurance plan provided specific control 
of, and documentation for, critical decisions, as well as the record 
of daily operations. Both hand and heavy equipment excavation 
techniques were utilized. Hand excavation techniques were utilized. 
Hand excavation techniques allows sealed glass containers to be 
exhumed unharmed. In the end, several dozen thermal batteries; 5 
pounds (2.3 kg) of lithium metal; 6.6 pounds (3.0 kg) of rubidium 
metal; several kilograms of unknown chemicals; 140 cubic yards 
(107 cubic meters) of thorium-contaminated soil; 270 cubic yards 
(205 cubic meters) of chromium-contaminated soil; and 450 gas 
cylinders, including 97 intact cylinders containing inert, flammable, 
toxic, corrosive, or oxidizing gases were removed and effectively 
managed to minimize waste. 


12335 (SAND-—95-0195C) Using high-density magnetic and 
electromagnetic data for waste site characterization: A case 
study. Cochran, J.R. (Sandia National Labs., Albuquerque, NM 
(United States)); Dalton, K.E. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950450-2: 8. annual symposium on the application of geo- 
physics to environmental and engineering problems, Orlando, FL 
(United States), 23-27 Apr 1995). Order Number DE95008548. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Magnetometers are frequently used to characterize hazardous 
waste sites. Due to cost and time considerations, data are typically 
collected on a coarse grid with nodes on 3 to 6 meter (m) centers. 
Hardware and software .are now available which allow the rapid 
and cost effective collection of information on a much finer sam- 
pling grid. In this paper we present and compare total field 
magnetometery data collected on 3 m centers to total field magne- 
tometery data collected on a grid with centers of 0.5 m or less. We 





also compare the magnetometery data to time-domain electromag- 
netic (EM) data collected on a 1 m by 0.2 m grid using the recently 
introduced Geonics Ltd. EM61 metal detector. All three data sets 
were collected at an abandoned landfill radioactive Burial Site No. 
11 (RB-11) is located on Kirtland Air Force Base near Albu- 
querque, New Mexico. 


12336 (SAND—95-0271C) A natural analogue for high-level 
waste in tuff: Chemical analysis and modeling of the Valles 
site. Stockman, H.W. (Sandia National Labs., Albuquerque, NM 
(United States)); Krumhansl, J.L.; Ho, C.K.; Kovach, L.; McConnell, 
V.S. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-94AL85000. (CONF-950216-76: Waste man- 
agement '95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). 
Order Number DE95008533. Source: OSTI; NTIS; INIS; GPO Dep. 

The contact between an obsidian flow and a steep-walled tuff 
canyon was examined as an analogue for a high-level waste repos- 
itory. The analogue site is located in the Valles Caldera in New 
Mexico, where a massive obsidian flow filled a paleocanyon in the 
Battleship Rock Tuff. The obsidian flow provided a heat source, 
analogous to waste panels or an igneous intrusion in a repository, 
and caused evaporation and migration of water. The tuff and obsid- 
ian samples were analyzed for major and trace elements and 
mineralogy by INAA, XRF, x-ray diffraction, and scanning electron 
microscopy and electron microprobe. Samples were also analyzed 
for D/H and °°Ar/*°Ar isotopic composition. Overall, the effects of 
the heating event seem to have been slight and limited to the tuff 
nearest the contact. There is some evidence of devitrification and 
migration of volatiles in the tuff within 10 m of the contact, but vari- 
ations in major and trace element chemistry are small and difficult 
to distinguish from the natural (pre-heating) variability of the rocks. 


12337 (SAND-95-0272C) The sorption behavior of Cs and 
Cd onto oxide and clay surfaces. Westrich, H.R. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Cygan, R.T.; 
Brady, P.V.; Nagy, K.L.; Anderson, H.L.; Kirkpatrick, R.J. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950216-75: Waste manage- 
ment '95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95008531. Source: OSTI; NTIS; INIS; GPO Dep. 

The sorption of Cs and Cd on model soil minerals was examined 
by complementary analytical and experimental procedures. X-ray 
photoelectron spectroscopy (XPS) and nuclear magnetic resonance 
(NMR) spectroscopy were used to characterize the chemical and 
physical nature of Cs-reacted soil minerals. Cd and Cs adsorption 
isotherms for kaolinite were also measured at variable pH and tem- 
perature to establish likely reaction stoichiometries, while atomic 
force microscopy (AFM) was used to characterize the microtopog- 
raphy of the clay surface. XPS analyses of Cs-exchanged samples 
show that Cs is sorbed at mineral surfaces and at the interlayer 
site of smectite clays, although the spectral resolution of XPS anal- 
yses is insufficient to differentiate between basal, edge or interlayer 
sites. ‘SCs MAS-NMR results also show that Cs is adsorbed pri- 
marily in an interlayer site of montmorillonite and on edge and 
basal sites for kaolinite. Cd adsorption isotherms on kaolinite were 
found to be additive using Alz03 + Si02 Cd binding constants. AFM 
quantification of kaolinite crystallites suggest that edges comprise 
up to 50% of the BET surface area, and are consistent with NMR 
and surface charge results that Cs an Cd adsorption occur primar- 
ily at edge sites. 


12338 (SAND-95-0290C) DOE’s planning process for 
mixed low-level waste disposal. Case, J.T. (USDOE Idaho Oper- 
ations Office, Idaho Falls, ID (United States)); Letourneau, M.J.; 
Chu, M.S.Y. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950216- 
60: Waste management '95, Tucson, AZ (United States), 26 Feb - 
2 mar 1995). Order Number DE95007728. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A disposal planning process was established by the Department 
of Energy (DOE) Mixed Low-Level Waste (MLLW) Disposal Work- 
group. The process, jointly developed with the States, includes 
three steps:  site-screening, site-evaluation, and configuration 
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study. As a result of the screening process, 28 sites have been 
eliminated from further consideration for MLLW disposal and 4 
sites have been assigned a lower priority for evaluation. Currently 
16 sites are being evaluated by the DOE for their potential 
strengths and weaknesses as MLLW disposal sites. The results of 
the evaluation will provide a general idea of the technical capability 
of the 16 disposal sites; the results can also be used to identify 
which treated MLLW streams can be disposed on-site and which 
should be disposed of off-site. The information will then serve as 
the basis for a disposal configuration study, which includes analy- 
sis of both technical as well as non-technical issues, that will lead 
to the ultimate decision on MLLW disposal site locations. 


12339 (SAND-95-0436C) Steam reforming of DOE complex 
waste simulants. Miller, J.E.; Kuehne, P.B. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950216—79: Waste management '95, Tucson, 
AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95008529. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories has worked with Synthetica 
Technologies and Manufacturing and Technology Conversion Inter- 
national (MTCl) to demonstrate the applicability of their commercial 
steam reforming technologies for treating DOE low-level mixed 
wastes. Previously, Synthetica successfully demonstrated destruc- 
tion of a Sandia formulated lab trash simulant. During November 
1994 Synthetica did not adequately process the aqueous 
halogenated organic liquid mixed waste simulant (MWTP-2110) for- 
mulated by the DOE Mixed Waste Integrated Program (MWIP). 
Testing at MTCI is ongoing and initial results appear to be 
favorable. Approximately 200 Ibs each of the MWIP aqueous halo- 
genated organic liquids (MWTP-2110), and absorbed aqueous and 
organic liquids (MWTP-31 13/3114) simulants have been processed. 
At 1650°F, destruction efficiencies of greater than 99% were ob- 
tained for tetrachloroethylene, toluene, and 1,2 dichlorobenzene. 
Product cases consisted primarily of Hz, CO2, CO, and CH, and 
had higher heating values of up to 355 BTU/SCF. Conclusions 
concerning the suitability of the MTCI process for treating DOE 
mixed wastes will be drawn upon the completion of testing. 


12340 (SS+94-15) An overview of international siting pro- 
grammes for radioactive waste disposal facilities: Possible 
lessons for Sweden. Richardson, P.J. Swedish Radiation Protec- 
tion Inst., Stockholm (Sweden). 30 Nov 1994. 47p. Order Number 
DE95625370. Source: OSTI; NTIS; INIS. 

The purpose of this short report is to examine methodologies 
used in countries other than Sweden which are following a process 
of site selection for nuclear waste management and disposal facili- 
ties. It is planned here to identify possible countries and 
methodologies which may offer the authorities in Sweden sugges- 
tions for the future, and it is hoped that further work, possibly 
involving in-country visits and detailed reviews will follow. The end 
result of this exercise is to learn from the efforts (successes and/or 
mistakes) of other countries, thereby enabling Sweden to pursue a 
siting policy which involves as many stakeholders as possible, re- 
sulting in a programme which Swedish citizens can feel they truly 
own. First, the classification of siting methodologies is reviewed, 
both those of the past and those currently in use. Examples from 
programmes around the world are given. The distinction between 
Public Involvement and Public Participation in the siting process is 
discussed, in light of the programmes reviewed. Methodologies 
worthy of further study for adaptation to the Swedish situation are 
then highlighted in the context of a general discussion of the 
issues raised. Finally, a series of recommendations as to further in- 
vestigations are given, which could be carried out as a part of this 
project. Particular methodologies in particular countries and their 
relevance to the Swedish situation are discussed. 66 refs. 


12341 (SS+-94-18) The approach to Individual and collec- 
tive risk In regard to radiation and Its application to disposal 
of high level waste. Snihs, J.O. Swedish Radiation Protection 
Inst., Stockholm (Sweden). 13 Dec 1994. 15p. Order Number 
DE95625371. Source: OSTI; NTIS; INIS. 

In international and national criteria on disposal of HLW there are 
at present a number of requirements to the protection of individuals 
now and in the future. The protection of society (or environment) is 
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directly or indirectly addressed in some criteria, but the number of 
people exposed, potentially exposed or at risk is not considered as 
a specific issue or quantity with constraints and implications. The 
report describes the various attitudes of society and its individuals 
towards the protection of the individual and the public. In particular, 
it treats how the number of people concerned by an irradiation situ- 
ation influences the involvement of society in social and economic 
terms. Some conclusions can be drawn that are applicable to the 
situation of disposal of HLW. The discussion may illuminate the 
problems of disposal of HLW from some new angles and further 
the ambition of the society to present the disposal problems as 
broadly as possible. 23 refs. 


12342 (SS}-95-02) Protection criteria of the Swedish RadF- 
ation Protection Institute for handling of spent nuclear fuels. 
Swedish Radiation Protection Inst., Stockholm (Sweden). 11 Jan 
1995. 12p. (In Swedish). Order Number DE95625372. Source: 
OSTI; NTIS; INIS. 

Preliminary radiation protection criteria for personnel and public 
concerning the handling of high-level radioactive wastes are 
outlined in this report, which is published in order to inform envi- 
ronmental organizations, industry and others about the principles 
that the Institute at present wants to lead the regulations in this 
area. The document serves as a first informal edition to stimulate 
reactions, and as a basis for international discussions. 


12343 (UCRL-ID—-118926) Conceptual design of a Raman 
probe for inclusion in the in-tank cone penetrometer. Kyle, 
K.R. Lawrence Livermore National Lab., CA (United States). 30 
Sep 1994. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95006431. Source: OSTI; NTIS; INIS; GPO Dep. 

Currently, tank wastes are to be characterized by drilling and 
physically removing core samples. The cores are analyzed in labo- 
ratories in a hot cell environment. The purpose of the cone 
penetrometer is to bring the interrogative methods to the sample in 
its native environment, providing faster, safer, and more cost effec- 
tive tank characterization, both in terms of time and effort. Probes 
currently exist for the physical characterization of tank wastes in 
terms of porosity, density, temperature, and electrical conductivity. 
The main tool for chemical analysis in the in-tank cone penetrome- 
ter will be a fiber optic Raman spectroscopy probe, which will be 
used to collect information about the molecular chemical con- 
stituents of the tank wastes. This report addresses the design and 
implementation of a Raman probe with the in-tank cone penetrome- 
ter. The scope of this document includes design specifications and 
recommendations for the following aspects of the in-tank Raman 
cone penetrometer probe: cone penetrometer probe interface—an 
unit for the inclusion of a Raman probe in the in-tank cone pen- 
etrometer will be described; window materials—chemically resistant 
and mechanically stable materials for the cone penetrometer probe 
interface window will be considered; Raman probes—Raman probes 
for inclusion in the penetrometer will be discussed. 


12344 (UCRL-JC—117153) Application of glove box robotics 
to hazardous waste management. Dennison, D.K.; Hurd, R.L.; 
Merrill, R.D.; Reitz, T.C. Lawrence Livermore National Lab., CA 
(United States). Feb 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
950232-24: 6. American Nuclear Society meeting on robotics and 
remote systems, Monterey, CA (United States), 5-10 Feb 1995). 
Order Number DE95008380. Source: OSTI; NTIS; INIS; GPO Dep. 

Lawrence Livermore Laboratory (LLNL) is developing a semi- 
automated system for handling, characterizing, processing, sorting, 
and repackaging hazardous wastes containing tritium. The system 
combines an IBM developed gantry robot with a special glove box 
enclosure designed to protect the operators and minimize the po- 
tential release of tritium to the atmosphere. All hazardous waste 
handling and processing will be performed remotely using the robot 
in a telerobotic mode for one-of-a-kind functions and in an au- 
tonomous mode for repetitive type operations. The system will 
initially be used in conjunction with a portable gas system designed 
to capture any gaseous phase tritium released into the glove box. 
This paper presents the objectives of this program, provides back- 
ground related to LLNL’s robotics and waste handling program, 
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describes the major system components, outlines system opera- 
tion, and discusses current status and plans. 


12345 (UCRL-JC—118385) Qualifying radioactive waste 
forms for geologic disposal. Jardine, L.J. (Lawrence Livermore 
National Lab., CA (United States)); Laidler, J.J.; McPheeters, C.C. 
Lawrence Livermore National Lab., CA (United States). Sep 1994. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-941207—27: Spent nuclear fuel 
meeting: challenges and initiatives, Salt Lake City, UT (United 
States), 14-16 Dec 1994). Order Number DE95008378. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We have developed a phased strategy that defines specific 
program-management activities and critical documentation for pro- 
ducing radioactive waste forms, from pyrochemical processing of 
spent nuclear fuel, that will be acceptable for geologic disposal by 
the US Department of Energy. The documentation of these waste 
forms begins with the decision to develop the pyroprocessing tech- 
nology for spent fuel conditioning and ends with production of the 
last waste form for disposal. The need for this strategy is under- 
scored by the fact that existing written guidance for establishing the 
acceptability for disposal of radioactive waste is largely limited to 
borosilicate glass forms generated from the treatment of aqueous 
reprocessing wastes. The existing guidance documents do not pro- 
vide specific requirements and criteria for nonstandard waste forms 
such as those generated from pyrochemical processing operations. 


12346 (UCRL-JC—119116) Permeability of fractured tuff as 
functions of temperature and confining pressure. Roberts, J.J.; 
Lin, Wunan. Lawrence Livermore National Lab., CA (United 
States). Oct 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-950570— 
16: International high-level radioactive waste management 
conference: progress toward understanding, Las Vegas, NV 
(United States), 1-5 May 1995). Order Number DE95006432. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Understanding the transport properties of water through fractured 
rock is critical to predicting and modeling the hydrothermal perfor- 
mance of a geologic nuclear waste repository. Previous studies 
indicate that intact Topopah Spring tuff from Yucca Mountain, 
Nevada has a low permeability, ~ 1 x 10 —'® m? (~1 micro- 
Darcy). A single fracture in the tuff increases the permeability to 
~100 x10-' m® (hundreds of milliDarcies). However, fracture 
healing may occur when high temperature water flows through the 
fracture lowering the permeability by one or more orders of 
magnitude. We report progress on laboratory experiments on per- 
meability of fractured Topopah Spring tuff as functions of confining 
pressure, temperature, and water/rock ratio. 


12347 (UCRL-JC—119133) Mediated electrochemical oxide- 
tion as an alternative to incineration for mixed wastes. Chiba, 
Z.; Schumacher, B.; Lewis, P.; Murguia, L. Lawrence Livermore 
National Lab., CA (United States). Feb 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9503102-1: Waste management symposia, 
Tucson, AZ (United States), 1 Mar 1995). Order Number 
DE95008369. Source: OSTI; NTIS; INIS; GPO Dep. 

Mediated Electrochemical Oxidation (MEO) is an aqueous pro 
cess which oxidizes organics electrochemically at low temperatures 
and ambient pressures. The process can be used to treat mixed 
wastes containing hazardous organics by destroying the organic 
components of the wastes. The radioactive components of the 
wastes are dissolved in the electrolyte where they can be recov- 
ered if desired, or immobilized for disposal. The process of 
destroying organics is accomplished via a mediator, which is in the 
form of metallic ions in solution. At Lawrence Livermore National 
Laboratory (LLNL) we have worked with worked with several medi- 
ators, including silver, cobalt and cerium. We have tested 
mediators in nitric as well as sulfuric acids. We have recently com- 
pleted extensive experimental studies on cobalt-sulfuric acid and 
silver-nitric acid systems for destroying the major organic compo- 
nents of Rocky Flats Plant combustible mixed wastes. Organics 
tested were: Trimsol (a cutting oil), cellulose (including paper and 
cloth), rubber (latex), plastics (Tyvek, polyethylene and polyvinyl 
chloride) and biomass (bacteria). The process was capable of de- 
stroying almost all of the organics tested, attaining high destruction 





efficiencies at reasonable coulombic efficiencies. The only excep- 
tion was polyvinyl chloride, which was destroyed very slowly 
resulting in poor coulombic efficiencies. Besides the process devel- 
opment work mentioned above, we are working on the design of a 
pilot-plant scale integrated system to be installed in the Mixed 
Waste Management Facility (MWMF) at LLNL. The system will also 
be completely integrated with upstream and downstream processes 
(for example, feed preparation, off-gas and water treatment, and 
final forms encapsulation). The conceptual design for the NEO- 
MWMF system has been completed and preliminary design work 
has been initiated. Demonstration of the process with low-level 
mixed wastes is expected to commence in 1998. 


12348 (USGS/OFR-94-317) Selected hydrologic data from 
Fortymile Wash in the Yucca Mountain area, Nevada, water 
year 1992. Savard, C.S. Geological Survey, Denver, CO (United 
States). 1995. 38>. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-92NV10874. Order Number 
DE95007192. Source: OSTI; NTIS; INIS; GPO Dep. 

Precipitation totals of 245 and 210 mm were measured at UE-29 
UZN #91 and UE-29 UZN #92 respectively, during the 1992 water 
year, October 1, 1991 to September 30, 1992. Approximately 
ninety percent of the precipitation fell during the period December 
27 to April 2. Localized streamflow was generated in the Fortymile 
Wash drainage basin during the February 12-15, 1992 and March 
31, 1992 precipitation, and infiltrated into the streambed materials. 
The streamflow went across the UE-29 UZN #91 neutron-access 
borehole location and within several meters of the UE-29 UZN #92 
location. Neutron logging in these boreholes showed increases in 
the volumetric water content of the unsaturated alluvium and indi- 
cated streamflow infiltrated to a depth of approximately 5 meters. 
The volumetric water content in the upper 5 meters then gradually 
decreased during the remaining part of the water year. Ground- 
water levels rose over one meter in wells UE-29 a#1 and UE-29 
a#2, and one-half meter in neutron-access borehole LJE-29 UZN 
#91 following the streamflows. Water level declines of 0.5 meter in 
UE-29 a#1 and rises of 0.2 meter in UE-29 a#2 and 0.1 meter in 
UE-29 UZN #91 coincided with a June 29, 1992 earthquake at the 


Little Skull Mountain, located approximately 27 kilometers south- 
east of the wells. 


12349 (WHC-EP—0831) Preliminary analysis of tank 241-C- 
106 dryout due to large postulated leak and vaporization. 
Piepho, M.G. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1994. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95005600. Source: OSTI; NTIS; INIS; GPO Dep. 

This analysis assumes that there is a hypothetical large leak at 
the bottom of Tank 241-C-106 which initiates the dryout of the 
tank. The time required for a tank to dryout after a leak is of inter- 
est for safety reasons. As a tank dries out, its temperature is 
expected to increase which could affect the structural integrity of 
the concrete tank dome. Hence, it is of interest to know how fast 
and how high the temperature in a leaky tank increases, so that 
mitigation procedures can be planned and implemented in a timely 
manner. This analysis is focused on tank 241-C-106, which is 
known to be high thermal tank. The objective of the study was to 
determine how long it would take for tank 241-C-106 to reach 350 
degrees Fahrenheit (about 177 degrees Centigrade) after a postu- 
lated large leak develops at the bottom center of the tank. The 
temperature of 350 degrees Fahrenheit is the minimum tempera- 
ture that can cause structural damage to concrete (ACI 1992). The 
postulated leak at the bottom of the tank and the resulting dryout 
of the sludge in the tank make this analysis different from previous 
thermal analyses of the C-106 tank and other tanks, especially the 
double-shell tanks which are mostly liquid. 


12350 (WHC-EP-0847) High-level waste melter alternatives 
assessment report. Calmus, R.B. Westinghouse Hanford Co., 
Richland, WA (United States). Feb 1995. 116p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95007772. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document describes the Tank Waste Remediation System 
(TWRS) High-Level Waste (HLW) Program’s (hereafter referred to 
as HLW Program) Melter Candidate Assessment Activity performed 
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in fiscal year (FY) 1994. The mission of the TWRS Program is to 
store, treat, and immobilize highly radioactive Hanford Site waste 
(current and future tank waste and encapsulated strontium and ce- 
sium isotopic sources) in an environmentally sound, safe, and 
cost-effective manner. The goal of the HLW Program is to immobi- 
lize the HLW fraction of pretreated tank waste into a vitrified 
product suitable for interim onsite storage and eventual offsite dis- 
posal at a geologic repository. Preparation of the encapsulated 
strontium and cesium isotopic sources for final disposal is also in- 
cluded in the HLW Program. As a result of trade studies performed 
in 1992 and 1993, processes planned for pretreatment of tank 
wastes were modified substantially because of increasing estimates 
of the quantity of high-level and transuranic tank waste remaining 
after pretreatment. This resulted in substantial increases in needed 
Vitrification plant capacity compared to the capacity of original Han- 
ford Waste Vitrification Plant (HWVP). The required capacity has 
not been finalized, but is expected to be four to eight times that of 
the HWVP design. The increased capacity requirements for the 
HLW vitrification plant's melter prompted the assessment of candi- 
date high-capacity HLW melter technologies to determine the most 
viable candidates and the required development and testing (D and 
T) focus required to select the Hanford Site HLW vitrification plant 
melter system. An assessment process was developed in early 
1994. This document describes the assessment team, roles of 
team members, the phased assessment process and results, re- 
sulting recommendations, and the implementation strategy. 


12351 (WHC-MR-0492) Glass Science tutorial lecture No. 
5: Historical review of USDOE tank waste management. Mc- 
Daniel, E.W. Westinghouse Hanford Co., Richland, WA (United 
States). Feb 1995. 142p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE95008460. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a two day course whose objective is to present an unbi- 
ased historical overview of the DOE tank waste activities. World 
events which impacted the US nuclear program (or vise versa) will 
be presented. Liquid, mostly tank waste, and sludge are the pri- 
mary concerns of this course. 


12352 (WHC-SA-2595) Performance and risk assessment 
of subsurface barriers for single-shell tank waste retrieval. 
Bazinet, G.D. (Westinghouse Hanford Co., Richland, WA (United 
States)); Cruse, J.M.; Hampsten, K.L.; Treat, R.L. Westinghouse 
Hanford Co., Richland, WA (United States). Feb 1995. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE95007186. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Subsurface barriers are among various alternatives under evalu- 
ation to mitigate the threat of leakage from the Hanford Site’s 149 
single-shell high-level radioactive waste tanks. The Tank Waste 
Remediation System (TWRS) division of Westinghouse Hanford 
Company is conducting this evaluation of subsurface barriers and 
other alternatives, focusing on risk and cost as performance mea- 
sures. A number of alternative retrieval/closure approaches were 
evaluated in terms of risks (carcinogenic and toxicological) to a 
postulated maximally exposed individual. In addition, worker and 
accident risks were evaluated and factors developed for each alter- 
native on a relative basis. The work performed to date indicates 
the use of subsurface barriers may potentially reduce public risk by 
limiting contamination of groundwater below the Hanford Site; how- 
ever, the cost in terms of actual funding and in elevated worker 
risk is significant. The analyses also assume certain performance 
levels for technologies that have not been demonstrated in field 
conditions similar to Hanford Site tank farms. The evaluations 
summarized herein are being used to support a decision by repre- 
sentatives of the US Department of Energy, Richland Operations 
Office, the Washington State Department of Ecology (Ecology), 
and the US Environmental Protection Agency (EPA) regarding po- 
tential further development of subsurface barrier technology. 


12353 (WHC-SA-2613) Operational experience in mitigat- 
ing flammable releases from Hanford Site Tank 
241-SY-101. Lentsch, J.W.; Babad, H.; Kirch, N.W. Westinghouse 
Hanford Co., Richland, WA (United States). Jan 1995. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-950216-48: Waste management '95, 
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Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95007776. Source: OSTI; NTIS; INIS; GPO Dep. 

Flammable gases consisting of hydrogen, nitrous oxide, ammo- 
nia, and methane are periodically released from Hanford Site 
waste tank 241-SY-101 at concentrations above the flammable 
limit. A large mixer pump installed in the tank in 1993 has effec- 
tively mitigated this problem by continuously releasing small 
amounts of the flammable gases at the rate they are generated. 
Tank 241-SY-101 is also equipped with multiple high-sensitivity gas 
monitoring systems and level detection systems to measure the 
quantity of gas that is retained in and released from the waste. 


12354 (WHC-SA-2617) New methods for determination of 
interstitial liquid levels in Hanford waste tanks. Barnes, D.A. 
(Westinghouse Hanford Co., Richland, WA (United States)); Ray- 
mond, R.E.; Whitney, P.D. Westinghouse Hanford Co., Richland, 
WA (United States). Jan 1995. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950216-49: Waste management '95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95007778. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The key to the leak detection program for many tanks at Hanford 
is the method used to evaluate the apparent interstitial liquid inter- 
face (ILL) within the pore space of the solid waste medium (either 
crystalline or sludge). Three new approaches were introduced in 
the summer of 1993 (count rate, derivative, and sigmoid), all of 
which significantly improved the accuracy and repeatability of inter- 
stitial liquid level values from neutron survey data. This paper 
summarizes the three new methods and details a case study in 
which, as a direct result of this improved analysis, a tank that had 
been declared an “assumed leaker” was reclassified as “sound” for 
the first time in Hanford’s 50 year history. 


12355 (WHC-SA-2625) Development of major process im- 
provements for decontamination of large, complex, highly 
radioactive mixed waste items at the Hanford Site T Plant. 
Johnson, W.L.; Veilleux, R.L. Westinghouse Hanford Co., Richland, 
WA (United States). Jan 1995. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950216-47: Waste management '95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95007775. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the decontamination/treatment mission at the Hanford 
Site, Westinghouse Hanford Company, under contract to the US 
Department of Energy, conducts decontamination activities at the T 
Plant complex. Currently, the 221-T canyon High-Level Waste 
Decontamination Facility and the 2706-T Low-Level Waste Decon- 
tamination Facility capabilities are limited because upgrades are 
needed. Major process improvements must be developed to de- 
contaminate large, complex, highly radioactive mixed-waste items. 
At the T Plant complex, an engineering team process was used to 
project possible solid mixed-waste feed streams and develop a 
preconceptual system to decontaminate and treat the waste. Treat- 
ment objectives and benefits were identified. Selected technologies 
were reviewed and improvements required to implement a precon- 
ceptual system at T Plant were considered. Decontamination facility 
alternatives were discussed in conjunction with ongoing and future 
decontamination activities at the Hanford Site, including efforts to 
enhance overall decontamination operations and capabilities. 


12356 (WHC-SA-2639) Progress in resolving Hanford Site 
high-level waste tank safety issues. Babad, H.; Eberlein, S.J.; 
Johnson, G.D.; Meacham, J.E.; Osborne, J.W.; Payne, M.A.; 
Turner, D.A. Westinghouse Hanford Co., Richland, WA (United 
States). Feb 1995. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-950216— 
55: Waste management '95, Tucson, AZ (United States), 26 Feb - 
2 mar 1995). Order Number DE95007780. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Interim storage of alkaline, high-level radioactive waste, from two 
generations of spent fuel reprocessing and waste management ac- 
tivities, has resulted in the accumulation of 238 million liters of 
waste in Hanford Site single and double-shell tanks. Before the 
1990's, the stored waste was believed to be: (1) chemically unre- 
active under its existing storage conditions and plausible accident 
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scenarios; and (2) chemically stable. This paradigm was proven in- 
correct when detailed evaluation of tank contents and behavior 
revealed a number of safety issues and that the waste was gener- 
ating flammable and noxious gases. In 1990, the Waste Tank 
Safety Program was formed to focus on identifying safety issues 
and resolving the ferrocyanide, flammable gas, organic, high heat, 
noxious vapor, and criticality issues. The tanks of concern were 
placed on Watch Lists by safety issue. This paper summarizes re- 
cent progress toward resolving Hanford Site high-level radioactive 
waste tank safety issues, including modeling, and analyses, labora- 
tory experiments, monitoring upgrades, mitigation equipment, and 
developing a strategy to screen tanks for safety issues. 


12357 (WHC-SA-2651) Evaluation of FTIR-based analytical 
methods for the analysis of Hanford Site waste. Rebagay, T.V.; 
Cash, R.J.; Meacham, J.E. Westinghouse Hanford Co., Richland, 
WA (United States). Jan 1995. 17p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950163-—2: 3. international on-site analysis conference, 
Houston, TX (United States), 22-25 Jan 1995). Order Number 
DE95007774. Source: OSTI; NTIS; INIS; GPO Dep. 

Sampling and chemical characterization of mixed high-level 
waste stored in underground tanks at the Hanford Site is currently 
in progress. Waste tank safety concerns have provided impetus to 
analyze this waste. A major safety issue is the possibility of 
significant concentrations of fuel (ferrocyanide and/or organic com- 
pounds) in contact with oxidizers (nitrates and nitrites) that under 
dry conditions and elevated temperatures could undergo rapid 
exothermic reactions. To maintain the tanks in a safe condition, 
data are needed on the moisture and fuel concentrations in the 
waste. Because of the highly radioactive nature of the waste, non- 
radioactive waste simulants mimicking actual waste are used to 
provide an initial basis for identifying realistic waste tank safety 
concerns. Emphasis has been placed on the use of new or existing 
Fourier transform infrared (FTIR)-based systems with potential for 
field or tank deployment to perform in situ remote waste characteri- 
zation. Three FTIR-based analytical methods have been evaluated. 
These include (1) fiber optics, (2) modular transfer optics using 
light guides equipped with non-contact sampling peripherals, and 
(3) photoacoustic spectroscopy. The attributes of each method for 
analysis of actual radioactive waste are discussed. 


12358 (WHC-SA-2696) Status and progress in sludge 
washing: A pivotal pretreatment method. Barton, W.B.; 
MacLean, G.T.; Meng, C.D.; Winkler, C.M. Westinghouse Hanford 
Co., Richland, WA (United States). Jan 1995. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-950216-62: Waste management '95, Tucson, 
AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95006768. Source: OSTI; NTIS; INIS; GPO Dep. 

Separation of the bulk soluble chemical salts from the insoluble 
metal hydroxides and radionuclides is central to the strategy of dis- 
posing Hanford tank waste. Sludge washing and caustic leaching 
have been selected as the primary methods for processing the 230 
million L (61,000,000 gal) of Hanford tank waste. These processes 
are very similar to those selected for processing waste at the West 
Valley Site in New York and the Savannah River Site in South Car- 
olina. The purpose of sludge washing is to dissolve and remove 
the soluble salts in the waste. Leaching of the insoluble solids with 
caustic will be used to dissolve aluminum hydroxide and chromium 
hydroxide, and convert insoluble bismuth phosphate to soluble 
phosphate. The waste will be separated into a high-level solids 
fraction and a liquid fraction that can be disposed of as low-level 
waste after cesium removal. The washing and leaching operations 
invoive batchwise mixing, settling, and decanting within the existing 
underground storage tanks. 


12359 (WHC-SD-CP-ES—166) Engineering study on con 
veyor system for HC-21C project. De Vries, M.L. Westinghouse 
Hanford Co., Richland, WA (United States). 2 Feb 1995. 35p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95007227. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The sludge stabilization process thermally stabilizes reactive plu- 
tonium bearing materials in a muffle furnace. This process is used 





to prepare the material for long term storage in the vaults. The pro- 
cess is conducted in Room 230A and 230B. The furnaces are 
located in glovebox HC-21C. Glovebox HC-21A is used for prepa- 
ration of the charge and packaging of the high fired oxide. The 
feed for the process is located throughout the PRF and RMC-line 
gloveboxes, with over half of the feedstock currently being located 
in HA-23S. For readiness assessment, the sludge stabilization pro- 
cess at PFP was reviewed by the ALARA team to see how the 
process could be improved. One suggestion was made that the 
conveyor system be used to transfer items from HA-23S to the 
process glovebox (HA-21A) instead of sealing items in and out of 
the gloveboxes. The following discussion describes and compares 
past and current methods. In addition, actions are addressed that 
would need to be completed before the conveyor method could be 
used. The transportation of the feedstock to the process and all the 
different influencing factors will be examined to determine the best 
method. This assessment is being performed considering only the 
current campaign for HC-21C. However, there is a possibility that 
in the future, additional furnaces will be installed and further cam- 
paigns done. 


12360 (WHC-SD-CP-PLN—027-Rev.1) Sampling and Analy- 
sis Plan for PUREX canyon vessel flushing. Villalobos, C.N. 
Westinghouse Hanford Co., Richland, WA (United States). 1 Mar 
1995. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95008465. Source: OSTI; NTIS; INIS; GPO Dep. 

A sampling and analysis plan is necessary to provide direction 
for the sampling and analytical activities determined by the data 
quality objectives. This document defines the sampling and analy- 
sis necessary to support the deactivation of the Plutonium-Uranium 
Extraction (PUREX) facility vessels that are regulated pursuant to 
Washington Administrative Code 173-303. 


12361 (WHC-SD-CP-PLN—-028) PUREX low-level waste 
radionuclide characterization. Ellis, M.W.; LeBaron, G.J. West- 
inghouse Hanford Co., Richland, WA (United States). 16 Jan 1995. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95006849. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The PUREX low-level waste (LLW) radionuclide characterization 
document describes the methodology for the characterization of 
solid LLW and solid low-level mixed waste (MW) with the respect 
to radiological characteristics. This document only serves as an 
overview of the PUREX radionuclide characterization methodology 
and provides specific examples for how the radionuclide distribu- 
tion is derived. It would be impractical to provide all background 
information in this document. If further clarification and background 
information is required, consult the PUREX Regulatory Compliance 
group files. This document applies to only that waste generated in 
or is the responsibility of the PUREX facilities. The US Department 
of Energy (DOE) establishes the requirements for radioactive solid 
waste in DOE Order 5820.2A Radioactive Waste Management. 
Chapters 2 and 3 from DOE Order 5820.2A requires that genera- 
tors of solid wastes in the LLW categories and the radioactive 
mixed waste subcategories: (1) identify the major radionuclides in 
each solid waste matrix and (2) determine the radionuclide concen- 
trations and waste classes of their solid wastes. In addition, the 
Order also requires each generator to carry out a compliance pro- 
gram that ensures the proper certification of the solid waste 
generated. 


12362 (WHC-SD-CP-TC—032-Rev.1) HC-21C off-gas test 
procedure. Revision 1. Cunningham, L.T. Westinghouse Hanford 
Co., Richland, WA (United States). 2 Feb 1995. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95007224. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Stabilization of plutonium bearing scrap material occurs in fur- 
naces, FUR-21C-1 and FUR-21C-2, located in glovebox HC-21C. 
During previous testing and processing operations, water has been 
observed forming in the off-gas rotameters, Fl-21C-1 and Fl-21C-2. 
The off-gas is filtered through a 2 micron ceramic filter, F-21C-1 or 
F-21C-2, before discharge into the 26 inch vacuum system. The 
goal of this test plan is to determine the cause and location of wa- 
ter formation in the sludge stabilization off-gas system. The results 
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should help determine what design improvements or processing 
steps will be implemented to prevent this phenomena from occur- 
ring in the future. 


12363 (WHC-SD-EN-AP—165) Interim-status groundwater 
monitoring plan for the 216-B-63 trench. Sweeney, M.D. West- 
inghouse Hanford Co., Richland, WA (United States). 9 Feb 1995. 
84p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95007786. Source: 
OSTI; NTIS; GPO Dep. 

This document outlines the groundwater monitoring plan, under 
RCRA regulations in 40 CFR 265 Subpart F and WAC173-300- 
400, for the 216-B-63 Trench. This interim status facility is being 
sampled under detection monitoring criteria and this plan provides 
current program conditions and requirements. 


12364 (WHC-SD-ER3641-OTP-—001-Rev.1) Operability test 
procedure for 244-U DCRT. Revision 1. Erhart, M.F. Westing- 
house Hanford Co., Richland, WA (United States). 13 Mar 1995. 
118p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE95009104. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This OPT will insure the operability of various systems and their 
general equipment, used in the operation of the 244-U DCRT. Sys- 
tems that will be tested include the following: Leak Detection 
Systems; Heat Trace System; Vessel Temperature Measurement 
System; Dip Tube Water System; Weight Factor and Specific Grav- 
ity System; Instrument Air System; Vessel Liquid Level System; 
Vessel Liquid Transfer System; and Exhauster Differential Pressure 
Indicating Controller System. The tests will cover checks on equip- 
ment operation and electrical interlocks, but will not cover checks 


on associated annunciator alarms which are covered in a separate 
OTP. 


12365 (WHC-SD-LEF-PLN-001) 300 Area Treated Effluent 
Disposal Facility permit reopener run plan. Olander, A.R. West- 
inghouse Hanford Co., Richland, WA (United States). 10 Mar 1995. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95009143. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The 300 Area Treated Effluent Disposal Facility (TEDF) is autho- 
rized to discharge treated effluent to the Columbia River by National 
Pollutant Discharge Elimination System permit WA-002591-7. The 
letter accompanying the final permit noted the following: EPA rec- 
ognizes that the TEDF is a new waste treatment facility for which 
full scale operation and effluent data has not been generated. The 
permit being issued by EPA contains discharge limits that are 
intended to force DOE’s treatment technology to the limit of its ca- 
pability.” Because of the excessively tight limits the permit contains 
a reopener clause which may allow limits to be renegotiated after 
at least one year of operation. The restrictions for reopening the 
permit are as follows: (1) The permittee has properly operated and 
maintained the TEDF for a sufficient period to stabilize treatment 
plant operations, but has nevertheless been unable to achieve the 
limitation specified in the permit. (2) Effluent data submitted by the 
permittee supports the effluent limitation modifications(s). (3) The 
permittee has submitted a formal request for the effluent limitation 
modification(s) to the Director. The purpose of this document is to 
guide plant operations for approximately one year to ensure appro- 
priate data is collected for reopener negotiations. 


12366 (WHC-SD-LEF-QAPP-001) 200 Area Liquid Effluent 
Facilities — Quality assurance program plan. Fernandez, L. 
Westinghouse Hanford Co., Richiand, WA (United States). 13 Mar 
1995. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE95009157. Source: OSTI; NTIS; INIS; GPO Dep. 

This Quality Assurance Program Plan (QAPP) describes the 
quality assurance and management controls used by the 200 Area 
Liquid Effluent Facilities (LEF) to perform its activities in accor- 
dance with DOE Order 5700.6C. The 200 Area LEF consists of the 
following facilities: Effluent Treatment Facility (ETF); Treated Efflu- 
ent Disposal Facility (TEDF); Liquid Effluent Retention facility 
(LERF); and Truck Loading Facility — (Project W291). The intent is 
to ensure that all activities such as collection of effluents, treat- 
ment, concentration of secondary wastes, verification, sampling 
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and disposal of treated effluents and solids related with the LEF 
operations, conform to established requirements. 


12367 (WHC-SD-SNF-ATP-004) K West basin isolation bar- 
rler leak rate test. Whitehurst, R.; McCracken, K.; Papenfuss, J.N. 
Westinghouse Hanford Co., Richland, WA (United States). 31 Oct 
1994. 55p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE95005678. Source: OSTI; NTIS; INIS; GPO Dep. 

This document establishes the procedure for performing the ac- 
ceptance test on the two isolation barriers being installed in K West 
basin. This acceptance test procedure shall be used to: First 
establish a basin water loss rate prior to installation of the two iso- 
lation barriers between the main basin and the discharge chute in 
K-Basin West. Second, perform an acceptance test to verify an ac- 
ceptable leakage rate through the barrier seals. 


12368 (WHC-SD-SNF-CM-002) Configuration Management 
Plan for K Basins. Weir, W.R.; Laney, T. Westinghouse Hanford 
Co., Richland, WA (United States). 27 Jan 1995. 36p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95007189. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This plan describes a configuration management program for K 
Basins that establishes the systems, processes, and responsibili- 
ties necessary for implementation. The K Basins configuration 
management plan provides the methodology to establish, upgrade, 
reconstitute, and maintain the technical consistency among the 
requirements, physical configuration, and documentation. The tech- 
nical consistency afforded by this plan ensures accurate technical 
information necessary to achieve the mission objectives that 
provide for the safe, economic, and environmentally sound man- 
agement of K Basins and the stored material. The configuration 
management program architecture presented in this plan is based 
on the functional model established in the DOE Standard, DOE- 
STD-1073-93, “Guide for Operational Configuration Management 
Program”. 


12369 (WHC-SD-SNF-DA—005) Evaluation of structural is- 
sues related to isolation of the 100-KE/100-KW discharge 
chute. Winkel, B.V.; Hyde, L.L. Westinghouse Hanford Co., Rich- 
land, WA (United States). 10 Mar 1995. 343p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95008886. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The issue of excessive post-seismic leakage in the discharge 
chute of the K East and K West fuel storage basins was resolved 
by designing isolation barriers to maintain basin water levels if the 
discharge chute should drain. This report addresses the structural 
issues associated with isolation of the discharge chute. The report 
demonstrates the structural adequacy of the components 
associated with chute isolation for normal and seismic loading. As- 
sociated issues, such as hardware drop accidents and seismic 
slosh heights are also addressed. 


12370 (WHC-SD-SNF-DQO-001) Data quality objectives for 
the initial K West fuel examinations. Lawrence, L.A. (Westing- 
house Hanford Co., Richland, WA (United States)); Thornton, T.A.; 
Abrefah, J. Westinghouse Hanford Co., Richland, WA (United 
States). Feb 1995. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95007785. Source: OSTI; NTIS; INIS; GPO Dep. 

The Data Quality Objectives (DQOs) were established for the ex- 
aminations of the first group of fuel samples shipped from the K 
West Basin to the Hanford 327 Building hot cells for examinations 
to support the Path Forward recommended to solve the safety and 
environmental concerns associated with the deteriorating fuel in the 
K Basins. A separate DQO will be prepared for each future ship- 
ment of samples to the hot cells. The material stored in the K West 
Basin must ultimately be removed from the basin and placed in a 
stable storage configuration until it can be disposed of in a reposi- 
tory. The condition of the fuel in the closed canisters is a major 
uncertainty for any of the proposed actions. The major question to 
answer is what are the conditions of the materials in the closed 
canisters? The data to be gathered during the canister opening, 
handling, transport, associated hot cell handling, and examinations 
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will also support decisions related to the Path Forward primarily in 
areas of transportation and the Multi-Canister Overpack (MCO) de- 
sign. 


12371 (WHC-SD-SNF-DQO—-002) Data quality objectives for 
lon Exchange Module (IXM) disposition. Choi, |. (Pacific North- 
west Lab., Richland, WA (United States)). Westinghouse Hanford 
Co., Richland, WA (United States). 31 Jan 1995. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008473. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Data Quality Objective (DQO) document presents the data 
needs and accuracy requirements for sampling ion exchange mod- 
ules at the K Basins, 100 K Area, to determine if there is a 
hydrogen gas buildup within the modules. This document was pro- 
duced by PNL, with the assistance of Neptune and Associates, 
and was partly funded (for facilitator) by DOE-HQ as a demonstra- 
tion DQO for EM activities. PNL involved a number of PNL, WHC 
and support contract staff (including external technical consultants) 
in meetings to define the data needed, along with the necessary 
accuracy, to resolve issues associated with hydrogen accumulation 
in lon Exchange Modules (IXMS) that were generated prior to July 
1994 and only have one nuc-fil vent. IXMs generated after July 
1994 have multiple nuc-fil vents and do not require sampling. PNL 
transmitted this DQO to WHC on January 31, 1995. This Support- 
ing Document is to assure that the document is captured into the 
document retrieval system. WHC review focused on the acceptabil- 
ity of the technical conclusions such that the data collected will 
meet minimum operational, safety and environmental needs. 


12372 (WHC-SD-SNF-FRD-001) Functions and require- 
ments for the 105 K-East Base Dose Reduction Project. Creed, 
R.F. Westinghouse Hanford Co., Richland, WA (United States). 28 
Nov 1994. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95005675. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the high level functions and require- 
ments for the 105 K-East Basin Dose Reduction Project. 


12373 (WHC-SD-SNF-PD—009) Spent nuclear fuel project 
integrated schedule pian. Squires, K.G. Westinghouse Hanford 
Co., Richland, WA (United States). 6 Mar 1995. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008875. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Spent Nuclear Fuel Integrated Schedule Plan establishes 
the organizational responsibilities, rules for developing, maintain 
and status of the SNF integrated schedule, and an implementation 
plan for the integrated schedule. The mission of the SNFP on the 
Hanford site is to provide safe, economic, environmentally sound 
management of Hanford SNF in a manner which stages it to final 
disposition. This particularly involves K Basin fuel. 


12374 (WHC-SD-SNF-PLN-004) Sampling and Analysis 
Pian for canister liquid and gas sampling at 105-KW fuel stor- 
age basin. Harris, R.A.; Green, M.A.; Makenas, B.J.; Trimble, D.J. 
Westinghouse Hanford Co., Richland, WA (United States). 1 Mar 
1995. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95008428. Source: OSTI; NTIS; INIS; GPO Dep. 

This Sampling and Analysis Plan (SAP) details the sampling and 
analyses to be performed on fuel canisters transferred to the 
Weasel Pit of the 105-KW fuel storage basin. The radionuclide 
content of the liquid and gas in the canisters must be evaluated to 
support the shipment of fuel elements to the 300 Area in support of 
the fuel characterization studies (Abrefah, et al. 1994, Trimble 
1995). The following sections provide background information and 
a description of the facility under investigation, discuss the existing 
site conditions, present the constituents of concern, outline the 
purpose and scope of the investigation, outline the data quality ob- 
jectives (DQO), provide analytical detection limit, precision, and 
accuracy requirements, and address other quality assurance (QA) 
issues. 


12375 (WHC-SD-SNF-SD—003-Vol.1) Spent Nuclear Fuel 
Project technical baseline document. Fiscal year 1995: Volume 





1, Baseline description. Womack, J.C. (Westinghouse Hanford 
Co., Richland, WA (United States)); Cramond, R.; Paedon, R.J. 
Westinghouse Hanford Co., Richland, WA (United States). 13 Mar 
1995. 166p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95009148. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a revision to WHC-SD-SNF-SD-002, and is is- 
sued to support the individual projects that make up the Spent 
Nuclear Fuel Project in the lower-tier functions, requirements, 
interfaces, and technical baseline items. It presents results of engi- 
neering analyses since Sept. 1994. The mission of the SNFP on 
the Hanford site is to provide safety, economic, environmentally 
sound management of Hanford SNF in a manner that stages it to 
final disposition. This particularly involves K Basin fuel, although 
other SNF is involved also. 


12376 (WHC-SD-SNF-TI-012) KE Basin underwater visual 
fuel survey. Pitner, A.L. Westinghouse Hanford Co., Richland, WA 
(United States). Feb 1995. 168p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95008833. Source: OSTI; NTIS; INIS; GPO Dep. 

Results of an underwater video fuel survey in KE Basin using a 
high resolution camera system are presented. Quantitative and 
qualitative information on fuel degradation are given, and estimates 
of the total fraction of ruptured fuel elements are provided. Repre- 
sentative photographic illustrations showing the range of fuel 
conditions observed in the survey are included. 


12377 (WHC-SD-SNF-TRP-002) Gas/liquid sampler for 
closed canisters in KW Basin - test report. Pitkoff, C.C. West- 
inghouse Hanford Co., Richland, WA (United States). 23 Jan 1995. 
38p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95007228. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Test report for the gas/liquid sampler designed and developed for 
sampling closed canisters in the KW Basin. 


12378 (WHC-SD-W007H-FDC—001-Rev.3) W-007H B Plant 
Process Condensate Treatment Facility. Revision 3. Rippy, G.L. 
Westinghouse Hanford Co., Richland, WA (United States). 20 Jan 
1995. 58p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95006595. Source: OSTI; NTIS; INIS; GPO Dep. 

B Plant Process Condensate (BCP) liquid effluent stream is the 
condensed vapors originating from the operation of the B Plant 
low-level liquid waste concentration system. In the past, the BCP 
stream was discharged into the soil column under a compliance 
plan which expired January 1, 1987. Currently, the BCP stream is 
inactive, awaiting restart of the E-23-3 Concentrator. B Plant 
Steam Condensate (BCS) liquid effluent stream is the spent steam 
condensate used to supply heat to the E-23-3 Concentrator. The 
tube bundles in the E-23-3 Concentrator discharge to the BCS. In 
the past, the BCS stream was discharged into the soil column. 
Currently, the BCS stream is inactive. This project shall provide liq- 
uid effluent systems (BCP/BCS/BCE) capable of operating for a 
minimum of 20 years, which does not include the anticipated de- 
contamination and decommissioning (D and D) period. 


12379 (WHC-SD-W025-ATP-002) Acceptance test proce- 
dure: RMW Land Disposal Faclilty Project W-025. Roscha, V. 
(Westinghouse Hanford Co., Richland, WA (United States)). West- 
inghouse Hanford Co., Richland, WA (United States); Golder 
Associates, Inc., Redmond, WA (United States). 12 Dec 1994. 49p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95005680. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This ATP establishes field testing procedures to demonstrate that 
the electricalinstrumentation system functions as intended by de- 
sign for the Radioactive Mixed Waste Land Disposal Facility. 
Procedures are outlined for the field testing of the following: electri- 
cal heat trace system; transducers and meter/controllers; pumps; 
leachate storage tank; and building power and lighting. 


12380 (WHC-SD-W026-SDD-001) WRAP Module 1 data 
management system (DMS) software design description (SDD). 
Talmage, P.A. Westinghouse Hanford Co., Richland, WA (United 
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States). 17 Mar 1995. 317p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO06-87RL10930. Order Num- 
ber DE95009114. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Receiving and Processing (WRAP) Module 1 Data 
Management System (DMS) System Design Description (SDD) de- 
scribes the logical and physical architecture of the system. The 
WRAP 1 DMS SDD formally partitions the elements of the system 
described in the WRAP 1 DMS Software requirements specification 
into design objects and describes the key properties and relation- 
ships among the design objects and interfaces with external 
systems such as the WRAP Plant Control System (PCS). The 
WRAP 1 DMS SDD can be thought of as a detailed blueprint for 
implementation activities. The design descriptions contained within 
this document will describe, in detail, the software products that will 
be developed to assist the Project W-026, Waste Receiving and 
Processing Module 1, in their management functions. The WRAP 1 
DMS is required to collect, store, and report data related to certifi- 
cation, tracking, packaging, repackaging, processing, and shipment 
of waste processed or stored at the WRAP 1 facility. 


12381 (WHC-SD-W049H-ATR-002) Project W-049H Collec- 
tion System Ac ce Test. Buckles, D.l. Westinghouse 
Hanford Co., Richland, WA (United States). 11 Nov 1994. 108p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95005683. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Acceptance Test Procedure (ATP) Program for Project W- 
049H covers the following activities: Disposal system, Collection 
system, Instrumentation and control system. Each activity has its 
own ATP. The purpose of the ATPs is to verify that the systems 
have been constructed in accordance with the construction docu- 
ments and to demonstrate that the systems function as required by 
the Project criteria. This ATP has been prepared to demonstrate 
that the Collection System Instrumentation functions as required by 
project criteria. 


12382 (WHC-SD-W049H-RRR-001) Readiness Assessment 
Plan, Hantord 200 areas treated effluent disposal facilities. UI- 
mer, F.J. Westinghouse Hanford Co., Richland, WA (United 
States). 6 Feb 1995. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE95007193. Source: OSTI; NTIS; INIS; GPO Dep. 

This Readiness Assessment Plan documents Liquid Effiuent Fa- 
cilities review process used to establish the scope of review, 
documentation requirements, performance assessment, and plant 
readiness to begin operation of the Treated Effluent Disposal sys- 
tem in accordance with DOE-RLID-5480.31, Startup and Restart of 
Facilities Operational Readiness Review and Readiness Assess- 
ments. 


12383 (WHC-SD-W059-FDC—002) Functional design crite- 
ria, Project W-059, B Plant Canyon ventilation upgrade. Roege, 
P.E. Westinghouse Hanford Co., Richland, WA (United States). 2 
Mar 1995. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. Order Number 
DE95008419. Source: OSTI; NTIS; INIS; GPO Dep. 

This document outlines the essential functions and requirements 
to be included in the design of the proposed B Plant canyon ex- 
haust system upgrade. The project will provide a new exhaust air 
fitter system and isolate the old filters from the airstream. 


12384 (WHC-SD-W059-PSE-002) Preliminary safety evalue- 
tlon, Project W-059, B Plant canyon ventilation upgrade. 
Roege, P.E. Westinghouse Hanford Co., Richland, WA (United 
States). [1995]. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95008879. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides a preliminary evaluation of the feasibility 
of the project W-059 conceptual design from a safety aspect. A 
preliminary list of safety related equipment is included. 


12385 (WHC-SD-W178-QAPP-001) Project specific quality 
assurance pian for Project W-178, 219-S secondary contain- 
ment. Buckles, D.|. Westinghouse Hanford Co., Richland, WA 
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(United States). 15 Jan 1994. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95008855. Source: OSTI; NTIS; INIS; GPO Dep. 

The scope of this Quality Assurance Program Plan (QAPP) is to 
provide a system of Quality Assurance reviews and verifications on 
the design, procurement and construction of the 219-S Secondary 
Containment Upgrade. The reviews and verifications will be on ac- 
tivities associated with design, procurement, and construction of 
the Secondary Containment Upgrade which includes, but is not 
limited to demolition, removal, new tank installation, tank 103 isola- 
tion, tank cell refurbishment, electrical, instrumentation, piping/ 
tubing including supports, pump and valves, and special coatings. 
The full project scope is defined in the project Functional Design 
Criteria (FDC), SD-W178-FDC-001, and all activities must be in 
compliance with this FDC and related design documentation. 


12386 (WHC-SD-W236A-TI-005) Position paper — Waste 
storage tank heat removal. Stine, M.D. Westinghouse Hanford 
Co., Richland, WA (United States). 3 Jan 1995. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95006599. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this paper is to develop and document a position 
on the heat removal system to be used on the waste storage tanks 
currently being designed for the Multi-Function Waste Tank Facility 
(MWTF), project W-236A. The current preliminary design for the 
waste storage primary tank heat removal system consists of the 
following subsystems: (1) a once-through dome space ventilation 
system; (2) a recirculation dome space ventilation system; and (3) 
an annulus ventilation system. Recently completed and ongoing 
studies have evaluated alternative heat removal systems in an 
attempt to reduce system costs and to optimize heat removal ca- 
pabilities. In addition, a thermal/heat transfer analysis is being 
performed that will provide assurance that the heat removal sys- 
tems selected will be capable of removing the total primary tank 
design heat load of 1.25 MBtwhr at an allowable operating temper- 
ature of 190 F. Although 200 F is the design temperature limit, 190 
F has been selected as the maximum allowable operating tempera- 
ture limit based on instrumentation sensitivity, instrumentation 
location sensitivity, and other factors. Seven options are discussed 
and recommendations are made. 


12387 (WHC-SD-W236A-TI-010) Position Paper, W236A/ 
MWTF - tank heat loading. Groth, B.D. Westinghouse Hanford 
Co., Richland, WA (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95006600. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Position Paper to develop and document a position on the selec- 
tion of the heat removal capability that the MWTF Tank Ventilation 
Systems will be designed to remove. The purpose of this paper is 
to provide Project W-236A, Multi-function Waste Tank Facility, 
(MWTF) Project File documentation on the selection of the heat 
removal capability that MWTF Tank Ventilation Systems will be de- 
signed to remove. This information is necessary for designing a 
heat removal system to prevent the thermal limits of the tank struc- 
ture from being exceeded. It is important to note that this paper is 
not for defining the tank mixer pump requirements, but is to be 
only used for defining and defending the normal heat generation 
rate that the ventilation system and other heat removal systems 
will be designed to remove. There are three main heat loads in the 
tanks of which two can be controlled to a certain extent through 
operational considerations. These two are mixing pump heat and 
heat of chemical addition. The third heat source is radionuclide 
content which can only be controlled by what wastes are pumped 
to the tank and whether it is diluted prior to pumping. Other heat 
loads such as transfer pumps were considered to be negligible. In 
addition, chemical addition is considered a transient situation that 
is rarely performed and will be treated as such. 


12388 


(WHC-SD-W236B-DRD-001) Preliminary design re- 
quirements document (DRD) for Project W-236B, “Initial 
Pretreatment Module”. Swanson, L.M. Westinghouse Hanford 
Co., Richland, WA (United States). 15 Feb 1995. 103p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95007789. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The scope of this Design Requirements Document (DRD) is to 
identify and define the functions, with associated requirements, 
which must be performed to separate Hanford Site tank waste su- 
pernatants into low-level and high-level fractions. This documents 
sets forth function requirements, performance requirements, and 
design constraints necessary to begin conceptual design for the 
Initial Pretreatment Module (IPM). System and physical interfaces 
between the IPM project and the Tank Waste Remediation System 
(TWRS) are identified. The constraints, performance requirements, 
and transfer of information and data across a technical interface 
will be documented in an Interface Control Document. Supplemen- 
tal DRDs will be prepared to provide more detailed requirements 
specific to systems described in the DRD. 


12389 (WHC-SD-W236B-HSP-—001-Rev.1) Initial pretreat- 
ment module safety m t plan. Revision 1. Smith, D.A. 
Westinghouse Hanford Co., Richland, WA (United States). 30 Jan 
1995. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95007220. Source: OSTI; NTIS; INIS; GPO Dep. 

The IPM Safety Management Plan establishes the approach to 
be utilized for integrating the responsibilities for safety documenta- 
tion and review with the design, construction and start-up activities. 
The plan defines the requirements for the safety analysis docu- 
mentation and the independent safety review to ensure that the 
design for the facility operation will not present undue risk to the 
health and safety of the employees, visitors, or members of the 
public and provides adequate protection of the environment. 


12390 (WHC-SD-W252-ACDR-001) Advanced conceptual 
design report. Phase Il. Liquid effluent treatment and disposal 
Project W-252. Corps of Engineers, Walla Walla, WA (United 
States). Engineering Div. 31 Jan 1995. 298p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95006876. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Advanced Conceptual Design Report (ACDR) provides a 
documented review and analysis of the Conceptual Design Report 
(CDR), WHC-SD-W252-CDR-001, June 30, 1993. The ACDR pro- 
vides further design evaluation of the major design approaches 
and uncertainties identified in the original CDR. The ACDR will 
provide a firmer basis for the both the design approach and the as- 
sociated planning for the performance of the Definitive Design 
phase of the project. 


12391 (WHC-SD-W302-FDC—001) 340 Facility Secondary 
Containment and Leak Detection Project W-302 Functional De- 
sign Criteria. Stordeur, R.T. Westinghouse Hanford Co., Richland, 
WA (United States). 1 Mar 1995. 6ip. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95008423. Source: OSTI; NTIS; INIS; GPO Dep. 
This functional design criteria for the upgrade to the 340 radioac- 
tive liquid waste storage facility (Project W-302) specifically 
addresses the secondary containment issues at the current vault 
facility of the 340 Complex. This vault serves as the terminus for 
the Radioactive Liquid Waste System (RLWS). Project W-302 is 
necessary in order to bring this portion of the Complex into full reg- 
ulatory compliance. The project title, “340 Facility Secondary 
Containment and Leak Detection”, illustrates preliminary thoughts 
of taking corrective action directly upon the existing vault (such as 
removing the tanks, lining the vault, and replacing tanks). However, 
based on the conclusion of the engineering study, “Engineering 
Study of the 300 Area Process Wastewater Handling System”, 
WHC-SD-WN-ER-277 (as well as numerous follow-up meetings 
with cognizant staff), this FDC prescribes a complete replacement 
of the current tank/vault system. This offers a greater array of 
tanks, and provides greater operating flexibility and ease of mainte- 
nance. This approach also minimizes disruption to RLWS services 
during “tie-in”, as compared to the alternative of trying to renovate 
the old vault. The proposed site is within the current Complex area, 
and maintains the receipt of RLWS solutions through gravity flow. 





12392 (WHC-SD-W302-PSE-001) 340 Facility secondary 
containment and leak detection. Bendixsen, R.B. Westinghouse 
Hanford Co., Richland, WA (United States). 31 Jan 1995. 114p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95006779. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document presents a preliminary safety evaluation for the 
340 Facility Secondary Containment and Leak Containment sys- 
tem, Project W-302. Project W-302 will construct Building 340-C 
which has been designed to replace the current 340 Building and 
vault tank system for collection of liquid wastes from the Pacific 
Northwest Laboratory buildings in the 300 Area. This new nuclear 
facility is Hazard Category 3. The vault tank and related monitoring 
and control equipment are Safety Class 2 with the remainder of the 
structure, systems and components as Safety Class 3 or 4. 


12393 (WHC-SD-W320-PMP-001-Rev.3) Project manage- 
ment plan for Project W-320, Tank 241-C-106 sluicing. Phillips, 
D.R. Westinghouse Hanford Co., Richland, WA (United States). 
Dec 1994. 270p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95005298. Source: OSTI; NTIS; INIS; GPO Dep. 

This Project Management Plan establishes the organization, 
plans, and systems for management of Project W-320 as defined 
in DOE Order 4700.1, Project Management System (DOE 1987). 


12394 (WHC-SD-W320-TRP-001) Project W320 heel jet 
secondary catch mechanism lateral load test - test report. Bel- 
lomy, J.R. Westinghouse Hanford Co., Richland, WA (United 
States). Dec 1994. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95007787. Source: OSTI; NTIS; INIS; GPO Dep. 

This test report summarizes testing activities and documents the 
results of the lateral load test performed on the Heel Jet Sec- 
ondary Catch Mechanism. 


12395 (WHC-SD-W340-ANAL—001-Rev.1) Structural analy- 
sis and evaluation in support of the long reach manipulator 
procurement specification. Revision 1. Wallace, D.A. Westing- 
house Hanford Co., Richland, WA (United States). Jul 1994. 497p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95007229. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Tank structural analysis to include effects of tank modifications 
for the LRM operations. 


12396 (WHC-SD-W367-FDC—001) Functional design criteria 
W-367, 222-S ancillary equipment addition. McVey, C.B. West- 
inghouse Hanford Co., Richland, WA (United States). 21 Feb 1995. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008422. Source: 
OSTI; NTIS; GPO Dep. 

This paper reviews the designs and performance of tubular solid 
oxide fuel cells (SOFCs). A large number of tubular cells of the 
porous support tube type have been electrically tested, some to 
times over 50,000 hours; these cells have shown excellent perfor- 
mance and performance stability. Since 1984, successfully larger 
electrical generators utilizing these cells have been built and oper- 
ated; a 20 kW integrated SOFC system operated for 7064 hours 
during 1993-1994. Results of development efforts to reduce cost 
and increase power output of tubular cells by eliminating porous 
support tube and increasing active length are described, and plans 
to utilize such air electrode supported cells in future SOFC sys- 
tems are discussed. 


12397 (WHC-SD-WM-ATP-—107-Rev.1) MIT upgrade accep- 
tance test procedure. Zuehlke, A.C. Westinghouse Hanford Co., 
Richland, WA (United States). Nov 1994. 40p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95005681. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This procedure will test the 17B MIT sensor inputs to the DACS 
trailer after installation of new thermocouple multiplexers and asso- 
ciated computer software. 


12398 (WHC-SD-WM-ATR-066) Acceptance Test Report for 
241-U compressed air system. Freeman, R.D. Westinghouse 
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Hanford Co., Richland, WA (United States). 20 Oct 1994. 4ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95006828. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Acceptance Test Report (ATR) documents the results of ac- 
ceptance testing of a newly upgraded compressed air system at 
241-U Farm. The system was installed and the test successfully 
performed under work package 2W-92-01027. 


12399 (WHC-SD-WM-CMD-004) Closed out tank 241-SY- 
101 DACS System Change Request No. 301-400. Gauck, G.J. 
Westinghouse Hanford Co., Richland, WA (United States). 14 Mar 
1995. 205p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95009105. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides a record closed out System Change 
Request No. 301-400 used during the development of the 241-SY- 
101 Hydrogen Mitigation Project Data Acquisition Control System. 


12400 (WHC-SD-WM-CSDD-015) Void fraction system 
computer software design description. Gimera, M. Westing- 
house Hanford Co., Richland, WA (United States). 15 Feb 1995. 
142p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE95008044. 
Source: OSTI; NTIS; GPO Dep. 

This document describes the software that controls the void frac- 
tion instrument. The format of the document may differ from typical 
Software Design Reports because it was created with a graphical 
programming language. Hardware is described in Section 2. The 
purpose of this document is describe the software, so the hard- 
ware description is brief. Software is described in Section 3. 
LabVIEW was used to develop the viscometer software, so Section 
3 begins with an introduction to LabVIEW. This is followed by a 
description of the main program. Finally each Westinghouse devel- 
oped subVi (sub program) is discussed. 


12401 (WHC-SD-WM-CSRS-—007-Rev.2) Surveillance Analy- 
sis Computer System (SACS): Software requirements 
specification (SRS). Revision 2. Glasscock, J.A. Westinghouse 
Hanford Co., Richland, WA (United States). 8 Mar 1995. 54p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95008880. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is the primary document establishing require- 
ments for the Surveillance Analysis Computer System (SACS) 
database, an Impact Level 3Q system. SACS stores information on 
tank temperatures, surface levels, and interstitial liquid levels. This 
information is retrieved by the customer through a PC-based inter- 
face and is then available to a number of other software tools. The 
software requirements specification (SRS) describes the system re- 
quirements for the SACS Project, and follows the Standard 
Engineering Practices (WHC-CM-6-1), Software Practices (WHC- 
CM-3-10) and Quality Assurance (WHC-CM-4-2, QR 19.0) policies. 


12402 (WHC-SD-WM-DA-158) Strong-back safety latch. 
DeSantis, G.N. Westinghouse Hanford Co., Richland, WA (United 
States). 6 Mar 1995. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95008892. Source: OSTI; NTIS; INIS; GPO Dep. 

The calculation decides the integrity of the safety latch that will 
hold the strong-back to the pump during lifting. The safety latch will 
be welded to the strong-back and will latch to a 1.5-in. dia can- 
tilever rod welded to the pump baseplate. The static and dynamic 
analysis shows that the safety latch will hold the strong-back to the 
pump if the friction clamps fail and the pump become free from the 
strong-back. Thus, the safety latch will meet the requirements of 
the Lifting and Rigging Manual for under the hook lifting for static 
loading; it can withstand shock loads from the strong-back falling 
0.25 inch. 


12403 (WHC-SD-WM-DA-160) Analysis of the flexible re- 
ceiver lifting yoke and blast shield assembly. Tank 241SY101. 
Huang, F.H. Westinghouse Hanford Co., Richland, WA (United 
States). 2 Mar 1995. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE95008477. Source: OSTI; NTIS; INIS; GPO Dep. 
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The analysis of the lifting yoke and blast shield assembly consid- 
ers the bending stress, weld strength, and resistance of the lug 
hole to tear out. The bending stress of the lifting lugs is evaluated 
to ensure that they meet the requirements of the American Institute 
for Steel Construction (AISC 1989). Also considered in the caicula- 
tions is the capability of the thick lugs to withstand the weight of 
the pump together with that of the container and strongback during 
rotation to the horizontal position. 


12404 (WHC-SD-WM-DA-165) Structural analysis of the 
equipment removal system for tank 241SY101. Mackey, T.C. 
Westinghouse Hanford Co., Richland, WA (United States). 2 Mar 
1995. 157p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95008464. Source: OSTI; NTIS; INIS; GPO Dep. 

The calculations documented in this report show that the ERS 
major components are structurally qualified to complete the objec- 
tive, i.e., to install the removed equipment into a shipping container 
and transport and store the container at the Central Waste Com- 
plex (CWC). The analysis for the structural members of the ERS 
components considers live load with an impact factor of 125 % 
added to dead load. An allowable stress of one-third yield is used 
for all structural components carrying the load based on DOE-RL- 
92-36. Adherence to DOE-RL-92-36 is not a code requirement. 
However, the loads considered make this factor of safety appropri- 
ate. The calculations meet the strength requirements of the 
American Institute for Steel Construction (ASIC 1989) for all non- 
critical structural elements. 


12405 (WHC-SD-WM-DA-167) Cradle modification for hy- 
draulic ram. Koons, B.M. Westinghouse Hanford Co., Richland, 
WA (United States). 2 Mar 1995. 113p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95008462. Source: OSTI; NTIS; INIS; GPO Dep. 

The analysis of the cradle hydraulic system considers stress, 
weld strength, and hydraulic forces required to lift and support the 
cradie/pump assembly. The stress and weld strength of the cradle 
modifications is evaluated to ensure that they meet the require- 
ments of the American Institute for Steel Construction (AISC 1989). 
The hydraulic forces are evaluated to ensure that the hydraulic 
system is capable of rotating the cradle and pump assembly to the 
vertical position (between 70° and 90°). 


12406 (WHC-SD-WM-DA-168) Miscellaneous component 
design for Tank 241SY101 pump removal. Huang, F.H. Westing- 
house Hanford Co., Richland, WA (United States). 2 Mar 1995. 
215p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE95008425. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A mixer pump has been used to mitigate the hydrogen build-up 
in tank 241SY101 (SY101), located in the 200 West Area of the 
Hanford Site. New equipment is being prepared for the removal, 
transport, storage, and disposal of the test pump. The disposal 
equipment for the test pump now in tank SY101 includes a ship- 
ping container, a strong back, a lifting beam, a test weight, 
container support stands, a modified mock-up pump, a flexible re- 
ceiver blast shiek, a lifting yoke, and a yoke brace. The structural 
evaluations of container and strong back are detailed in another 
supporting document (WHC 1994a), the engineering analyses of 
flexible receiver blast shield/lifting yoke and yoke brace are given 
in other supporting documents (WHC 1994b, WHC 1994c), respec- 
tively. Engineering tasks that were contracted to Advanced 
Engineering Consultants (AEC) include the design and analysis of 
the following. Two spreader-beam lifting devices. a Container test 
weight. Container support saddles. Mock-up pump modification. 
This report documents the work description, design basis, assump- 
tions, and design calculations provided by AEC for the above 
components. All AEC documents appear in Appendix A. Additional 
work conducted by Westinghouse Hanford Company (WHC) on the 
modified container test weight, modification to the mock-up pump, 
the removable support for the transport assembly, and saddle 
modification for air pallets also are included in this document. 


12407 (WHC-SD-WM-DP-097) Tank characterization 40-day 


crust burn for double shell Tank 241-AW-101. Esch, R.A. West- 
inghouse Hanford Co., Richland, WA (United States). 8 Mar 1995. 
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64p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95009140. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Three auger samples from Tank AW-101 were received by the 
222-S laboratories. They were analyzed to support the crust burn 
safety issue. No sample results exceeded the notification criteria. 


12408 (WHC-SD-WM-EL-—003) Operational Safety Require- 
ments and Operating Specification Documentation compliance 
instrumentation matrices: 200 East Area Tank Farms. Story, 
D.R. Westinghouse Hanford Co., Richland, WA (United States). 1 
Mar 1995. 278p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. Order Number 
DE95008481. Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains information about matrices complied of 
instrumentation used to comply with the existing Operational Safety 
Requirements from Safety Analysis Reports and Operating, Specifi- 
cation Documentation requirements for 200 East Area Tank Farms. 
These matrices contain the primary instrumentation needed to 
comply with each OSR and/or OSD requirement as well as any 
backup instrumentation that may be used should the primary de- 
vice be out of service. The referenced matrices are provided as 
attachments to this document. 


12409 (WHC-SD-WM-ER-402) Tank characterization report 
for single-shell tank 241-C-109. DiCenso, A.T. (Los Alamos Tech- 
nical Associates, Inc., Kennewick, WA (United States)); Amato, 
L.C.; Lambie, R.W.; Franklin, J.D.; Seymour, B.J.; Johnson, K.W.; 
Stevens, R.H.; Remund, K.M.; Sasaki, L.M.; Simpson, B.C. West- 
inghouse Hanford Co., Richland, WA (United States). Feb 1995. 
147p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE95008414. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the characterization information and in- 
terprets the data for Single-Shell Tank 241-C-109. Single-Shell 
Tank 241-C-109 is an underground storage tank containing high- 
level radioactive waste. It is located in the C Tank Farm in the 
Hanford Site’s 200 East Area. The tank was sampled in September 
of 1992 to address the Ferrocyanide Unreviewed Safety Question. 
Analyses of tank waste were also performed to support Hanford 
Federal Facility Agreement and Consent Order Milestone M-44-08. 
Tank 241-C-109 went into service in 1946 and received first-cycle 
decontamination waste from bismuth phosphate process operations 
at B Plant in 1948. Other waste types added that are expected to 
contribute to the current contents include ferrocyanide scavenging 
waste and Strontium Semiworks waste. It is the last tank in a 
cascade with Tanks 241-C-107 and 241-C-108. The tank has a ca- 
pacity of 2,010 kL (530 kgal) and currently contains 250 kL (66 
kgal) of waste, existing primarily of sludge. Approximately 9.15 kL 
(4 kgal) of supernate remain. The sludge is heterogeneous, with 
significantly different chemical compositions depending on waste 
depth. The major waste constituents include aluminum, calcium, 
iron, nickel, nitrate, nitrite, phosphate, sodium, sulfate and uranium. 
The major radionuclides present are Cesium 137 and Strontium 90. 
The results of this characterization indicate that the waste in this 
tank is adequately described in the Dangerous Waste Permit Appli- 
cation of the Single-Shell Tank System. 


12410 (WHC-SD-WM-ER-415) Rotary Mode Core Sample 
System availability improvement. Jenkins, W.W. (Westinghouse 
Hanford Co., Richland, WA (United States)); Bennett, K.L.; Potter, 
J.D.; Cross, B.T.; Burkes, J.M.; Rogers, A.C. Westinghouse Han- 
ford Co., Richland, WA (United States). 28 Feb 1995. 166p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008463. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Rotary Mode Core Sample System (RMCSS) is used to ob- 
tain stratified samples of the waste deposits in single-shell and 
double-shell waste tanks at the Hanford Site. The samples are 
used to characterize the waste in support of ongoing and future 
waste remediation efforts. Four sampling trucks have been devel- 
oped to obtain these samples. Truck | was the first in operation and 
is currently being used to obtain samples where the push mode is 
appropriate (i.e., no rotation of drill). Truck 2 is similar to truck 1, 





except for added safety features, and is in operation to obtain sam- 
ples using either a push mode or rotary drill mode. Trucks 3 and 4 
are now being fabricated to be essentially identical to truck 2. 


12411 (WHC-SD-WM-ES~300-Rev.1) Feasibility study of 
tank leakage mitigation using subsurface barriers. Revision 1. 
Treat, R.L. (Enserch Environmental, Inc., Richland, WA (United 
States)); Peters, B.B.; Cameron, R.J. Westinghouse Hanford Co., 
Richland, WA (United States). Jan 1995. 605p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95005533. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document reflects the evaluations and analyses performed in 
response to Tri-Party Agreement Milestone M-45-07A - “Complete 
Evaluation of Subsurface Barrier Feasibility’ (September 1994). In 
addition, this feasibility study was revised reflecting ongoing work 
supporting a pending decision by the DOE Richland Operations Of- 
fice, the Washington State Department of Ecology, and the US 
Environmental Protection Agency regarding further development of 
subsurface barrier options for SSTs and whether to proceed with 
demonstration plans at the Hanford Site (Tri-Party Agreement 
Milestone M-45-07B). Analyses of 14 integrated SST tank farm re- 
mediation alternatives were conducted in response to the three 
stated objectives of Tri-Party Agreement Milestone M-45-07A. The 
alternatives include eight with subsurface barriers and six without. 
Technologies used in the alternatives include three types of tank 
waste retrieval, seven types of subsurface barriers, a method of 
stabilizing the void space of emptied tanks, two types of in situ soil 
flushing, one type of surface barrier, and a clean-closure method. 
A no-action alternative and a surface-barrier-only alternative were 
included as nonviable alternatives for comparison. All other alterna- 
tives were designed to result in closure of SST tank farms as 
landfills or in clean-closure. Revision 1 incorporates additional anal- 
yses of worker safety, large leak scenarios, and sensitivity to the 
leach rates of risk controlling constituents. The additional analyses 
were conducted to support TPA Milestone M-45-07B. 


12412 (WHC-SD-WM-ES-328) Tank selection for Light Duty 
Utility Arm (LDUA) system hot testing in a single shell tank. 
Bhatia, P.K. Westinghouse Hanford Co., Richland, WA (United 
States). 31 Jan 1995. 519p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95007179. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to recommend a single shell tank in 
which to hot test the Light Duty Utility Arm (LDUA) for the Tank 
Waste Remediation System (TWRS) in Fiscal Year 1996. The 
LDUA is designed to utilize a 12 inch riser. During hot testing, the 
LDUA will deploy two end effectors (a High Resolution Stereoscopic 
Video Camera System and a Stil/Stereo Photography System 
mounted on the end of the arm's tool interface plate). In addition, 
three other systems (an Overview Video System, an Overview 
Stereo Video System, and a Topographic Mapping System) will be 
independently deployed and tested through 4 inch risers. 


12413 (WHC-SD-WM-ES-335) 101-SY Dome pressure Iis- 
sues surrounding mitigation pump decontamination during 
removal. Shaw, S.W. Westinghouse Hanford Co., Richland, WA 
(United States). 31 Jan 1995. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95008410. Source: OSTI; NTIS; INIS; GPO Dep. 

This document addresses issues related to use of the spray- 
wands and ring used to decontaminate the mitigation pump 
installed in 101-SY. It has been determined that use of the wands 


will influence tank dome pressures as a function of ventilation sys- 
tem configuration, spray drop size, rinse water temperature, and 
rate at which spraywand flows are established. 


12414 (WHC-SD-WM-ES-336) Hanford transuranic analyti- 
cal capability. McVey, C.B. Westinghouse Hanford Co., Richland, 
WA (United States). 24 Feb 1995. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95008418. Source: OSTI; NTIS; INIS; GPO Dep. 

With the current DOE focus on ER/WM programs, an increase in 
the quantity of waste samples that requires detailed analysis is 
forecasted. One of the prime areas of growth is the demand for 
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DOE environmental protocol analyses of TRU waste samples. Cur- 
rently there is no laboratory capacity to support analysis of TRU 
waste samples in excess of 200 nCi/gm. This study recommends 
that an interim solution be undertaken to provide these services. 
By adding two glove boxes in room 11A of 222S the interim waste 
analytical needs can be met for a period of four to five years or un- 
til a front end facility is erected at or near the 222-S facility. The 
yearly average of samples is projected to be approximately 600 
samples. The figure has changed significantly due to budget 
changes and has been downgraded from 10,000 samples to the 
600 level. Until these budget and sample projection changes be- 
come firmer, a long term option is not recommended at this time. A 
revision to this document is recommended by March 1996 to re- 
view the long term option and sample projections. 


12415 (WHC-SD-WM-ETP-115) Engineering Task Plan for a 
vapor treatment system on Tank 241-C-103. Conrad, R.B. West- 
inghouse Hanford Co., Richland, WA (United States). 9 Mar 1995. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95009146. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Engineering Task Plan describes tasks and responsibilities 
for the design, fabrication, test, and installation of a vapor treat- 
ment system (mixing system) on Tank 241-C-103. The mixing 
system is to be installed downstream of the breather filter and will 
use a mixing blower to reduce the chemical concentrations to be- 
low allowable levels. 


12416 (WHC-SD-WM-ETP-—143) TWRS hydrogen mitigation 
gas characterization system design and fabrication engineer- 
ing task plan. Straalsund, E.K. Westinghouse Hanford Co., 
Richland, WA (United States). Jan 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008411. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The flammable gas watch-list (FGWL) tanks, which have demon- 
strated a gas release event (GRE) exceeding 0.625% hydrogen by 
volume will require additional characterization. The purpose of this 
additional characterization is to accurately measure the flammable 
and hazardous gas compositions and resulting lower flammability 
limit (LFL) of the tank vapor space during baseline and GRE emis- 
sions. Data from this characterization will help determine methods 
to resolve the unreviewed safety questions for the FGWL tanks. 
This document details organization responsibilities and engineering 
requirements for the design and fabrication of two gas characteri- 
zation systems used to monitor flammable gas watch-list tanks. 


12417 (WHC-SD-WM-ML-001) Hanford low-level vitrifica- 
tion melter testing - Master list of data submittals. 
Hendrickson, D.W. Westinghouse Hanford Co., Richland, WA 
(United States). 15 Mar 1995. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95009099. Source: OSTI; NTIS; INIS; GPO Dep. 

The Westinghouse Hanford Company (WHC) is conducting a 
two-phased effort to evaluate melter system technologies for vitrifi- 
cation of liquid low-level radioactive waste (LLW) streams. The 
evaluation effort includes demonstration testing of selected glass 
metter technologies and technical reports regarding the applicability 
of the glass melter technologies to the vitrification of Hanford LLW 
tank waste. The scope of this document is to identify and list ven- 
dor document submittals in technology demonstration support of 
the Hanford Low-Level Waste Vitrification melter testing program. 
The scope of this document is limited to those documents respon- 
sive to the Statement of Work, accepted and issued by the LLW 
Vitrification Program. The purpose of such a list is to maintain con- 
figuration control of vendor supplied data and to enable ready 
access to, and application of, vendor supplied data in the evalua- 
tion of melter technologies for the vitrification of Hanford low-level 
tank wastes. 


12418 (WHC-SD-WM-OMM-015) Standard hydrogen monk 
toring system-B operation and maintenance manual. Bender; 
R.M. Westinghouse Hanford Co., Richland, WA (United States). 25 
Jan 1995. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95007188. Source: OSTI; NTIS; INIS; GPO Dep. 
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The purpose of this document is to provide information for the 
operation and maintenance of the Standards Hydrogen Monitoring 
System-B (SHMS-B) used in the 200E and 200W area tank farms 
on the Hanford site. This provides information specific to the me- 
chanical operation of the system and is not intended to take the 
place of a Plant Operating Procedure. The primary function of the 
SHMS-B is to monitor specifically for hydrogen in the waste tank 
vapor space which may also contain unknown quantities of other 
gaseous constituents. 


12419 (WHC-SD-WM-OMM-016) Operational and mainte- 
nance manual, 100 ton hydraulic traller. Koons, B.M. 
Westinghouse Hanford Co., Richland, WA (United States). 3 Mar 
1995. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95008894. Source: OSTI; NTIS; INIS; GPO Dep. 

The 100 ton hydraulic trailer is used to remove the mitigation 
pump from Tank 241SY101. This manual explains how to inspect, 
operate, and maintain the trailer in a state of readiness. 


12420 (WHC-SD-WM-PTR-013) Process test evaluation 
report, 241-C-105. Bragg, D.A. Westinghouse Hanford Co., Rich- 
land, WA (United States). 2 Mar 1995. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95008476. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides test data and analysis for the 241-C-105 
process test. 


12421 (WHC-SD-WM-RD-052) Preliminary low-level waste 
feed definition guidance - LLW pretreatment interface. Shade, 
J.W.; Connor, J.M.; Hendrickson, D.W.; Powell, W.J.; Watrous, 
R.A. Westinghouse Hanford Co., Richland, WA (United States). 
Feb 1995. 67p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95008409. Source: OSTI; NTIS; INIS; GPO Dep. 

The document describes limits for key constituents in the LLW 
feed, and the bases for these limits. The potential variability in the 
stream is then estimated and compared to the limits. Approaches 
for accomodating uncertainty in feed inventory, processing strate- 
gies, and process design (melter and disposal system) are 
discussed. Finally, regulatory constraints are briefly addressed. 


12422 (WHC-SD-WM-RD-053) Tank waste remediation sys- 
tem high-level waste vitrification system development and 
testing requirements. Calmus, R.B. Westinghouse Hanford Co., 
Richland, WA (United States). 16 Feb 1995. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95008039. Source: OSTI; NTIS; 
INIS; GPO Dep. 

this document provides the fiscal year (FY) 1995 recommended 
high-level waste melter system development and testing (D and T) 
requirements. The first phase of melter system testing (FY 1995) 
will focus on the feasibility of high-temperature operation of recom- 
mended high-level waste melter systems. These test requirements 
will be used to establish the basis for defining detailed testing work 
scope, cost, and schedules. This document includes a brief sum- 
mary of the recommended technologies and technical issues 
associated with each technology. In addition, this document 
presents the key D and T activities and engineering evaluations to 
be performed for a particular technology or general melter system 
support feature. The strategy for testing in Phase 1 (FY 1995) is to 
pursue testing of the recommended high-temperature technologies, 
namely the high-temperature, ceramic-lined, joule-heated melter, 
referred to as the HTCM, and the high-frequency, cold-wall, 
induction-heated melter, referred to as the cold-crucible melter 
(CCM). This document provides a detailed description of the FY 
1995 D and T needs and requirements relative to each of the high- 
temperature technologies. 


12423 


(WHC-SD-WM-RPT-098) Assessment of argon ion 
laser dispersive Raman spectroscopy for hot cell applications. 
Crawford, B.A. Westinghouse Hanford Co., Richland, WA (United 
States). 24 Feb 1995. 97p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. Order Num- 
ber DE95008431. Source: OSTI; NTIS; INIS; GPO Dep. 
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Characterization of high-level waste tank materials at Hanford is 
conducted to support safety assessments and waste treatment ac- 
tivities. Raman spectroscopy is expected to give chemical species 
information which may assist in defining layering in tank waste. 
This report describes the dispersive Raman system used in this 
year’s investigation and the methology used to collect and evaluate 
data taken on tank waste samples. The current argon-ion Raman 
system was found not to be suitable for screening of tank cores, 
owing to silica interference, fluorescence interferences, and the 
extensive time required to collect and treat the data. Recommenda- 
tions are given for further development. 


12424 (WHC-SD-WM-SDD-054) System design description 
241-SY-101 color video camera. Kohiman, E.H.; Smet, D.B. 
Westinghouse Hanford Co., Richland, WA (United States). Dec 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE95005677. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This System Design Description describes the major components 
of the 101-SY color camera system. The system is comprised of the 
camera assembly, the purge system, and the multiport riser unit. 


12425 (WHC-SD-WM-SEL—012-Rev.4) Burlal grounds safety 
equipment list. Whitlock, R.W. Westinghouse Hanford Co., Rich- 
land, WA (United States). Dec 1994. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95005679. Source: OSTI; NTIS; INIS; GPO Dep. 

This document lists all safety equipment for the low level Burial 
Grounds, per WHC-CM-5-5, Vol. 2, El-013. 


12426 (WHC-SD-WM-SP-008) Development of the high- 
level waste high-temperature melter feed preparation 
flowsheet for vitrification process testing. Seymour, R.G. West- 
inghouse Hanford Co., Richland, WA (United States). 17 Feb 1995. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008025. Source: 
OSTI; NTIS; INIS; GPO Dep. 

High-level waste (HLW) feed preparation flowsheet development 
was initiated in fiscal year (FY) 1994 to evaluate alternative flow- 
sheets for preparing melter feed for high-temperature melter (HTM) 
vitrification testing. Three flowsheets were proposed that might lead 
to increased processing capacity relative to the Hanford Waste Vit- 
rification Plant (HWVP) and that were flexible enough to use with 
other HLW melter technologies. This document describes the deci- 
sion path that led to the selection of flowsheets to be tested in the 
FY 1994 small-scale HTM tests. Feed preparation flowsheet devel- 
opment for the HLW HTM was based on the feed preparation 
flowsheet that was developed for the HWVP. This approach 
allowed the HLW program to build upon the extensive feed prepa- 
ration flowsheet database developed under the HWVP Project. 
Primary adjustments to the HWVP flowsheet were to the acid 
adjustment and glass component additions. Developmental back- 
ground regarding the individual features of the HLW feed 
preparation flowsheets is provided. Applicability of the HWVP flow- 
sheet features to the new HLW vitrification mission is discussed. 
The proposed flowsheets were tested at the laboratory-scale at Pa- 
cific Northwest Laboratory. Based on the results of this testing and 
previously established criteria, a reductant-based flowsheet using 
glycolic acid and a nitric acid-based flowsheet were selected for 
the FY 1994 small-scale HTM testing. 


12427 (WHC-SD-WN-TI-573-Rev.1) Technical bases for 
leak detection surveillance of waste storage tanks. Revision 1. 
Johnson, M.G.; Badden, J.J. Westinghouse Hanford Co., Richland, 
WA (United States). 13 Feb 1995. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO06-87RL10930. 
Order Number DE95008042. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides the technical bases for specification lim- 
its, monitoring frequencies and baselines used for leak detection 
and intrusion (for single shell tanks only) in all single and double 
shell radioactive waste storage tanks, waste transfer lines, and 
most catch tanks and receiver tanks in the waste tank farms and 
associated areas at Hanford. 


12428 (WHC-SD-WN-TI-677) Dose rate calculations for the 
removal of the mixer pump from Tank 101 SY. Schwarz, R.A. 





Westinghouse Hanford Co., Richland, WA (United States). 17 Feb 
1995. 160p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95008048. Source: OSTI; NTIS; INIS; GPO Dep. 

Plans are currently being made for the removal of the mixer 
pump in tank 101 SY. Because the pump is contaminated with 
radioactive waste, it is essential that those involved in the pump re- 
moval operation have an indication of the expected dose rates 
when the pump is removed. Calculations were made to determine 
the dose rates for removing the pump, inserting the pump into a 
shipping container and filling the shipping container with either 
steel or lead shot for shielding. 


12429 (WHC-SD-WM-TI-686) Immobilized low-level waste 
disposal options configuration study. Mitchell, D.E. Westing- 
house Hanford Co., Richland, WA (United States). Feb 1995. 257p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95008832. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report compiles information that supports the eventual con- 
ceptual and definitive design of a disposal facility for immobilized 
low-level waste. The report includes the results of a joint Westing- 
house/Fluor Daniel Inc. evaluation of trade-offs for glass 
manufacturing and product (waste form) disposal. Though recom- 
mendations for the preferred manufacturing and disposal option for 
low-level waste are outside the scope of this document, relative 
ranking as applied to facility complexity, safety, remote operation 
concepts and ease of retrieval are addressed. 


12430 (WHC-SD-WM-TP-216) Tank 241-AN-102 tank char- 
acterization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States). 3 Feb 1995. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95007218. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
PNL 325 Analytical Chemistry Laboratory, and WHC 222-S Labora- 
tory. The scope of this plane is to provide guidance for the 
sampling and analysis of samples for tank 241-AN-102. 


12431 (WHC-SD-WM-TP-228) Tank 241-AZ-102 tank char- 
acterization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States); Los Alamos Technical Associates, 
Inc., Kennewick, WA (United States). 6 Feb 1995. 32p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95007196. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Defense Nuclear Facilities Safety Board has advised the 
DOE to concentrate the near-term sampling and analysis activities 
on identification and resolution of safety issues. The Data Quality 
Objective (DQO) process was chosen as a tool to be used in the 
resolution of safety issues. As a result, a revision in the Federal 
Facilities Agreement and Consent Order (Tri-Party Agreement) 
milestone M-44 has been made, which states that “A Tank Charac- 
terization Plan (TCP) will also be developed for each double-shell 
tank (DST) and single-shell tank (SST) using the DQO process ... 
Development of TCPs by the DQO process is intended to allow 
users to ensure their needs will be met and that resources are 
devoted to gaining only necessary information”. This document sat- 
isfies that requirement for tank 241-AZ-102 (AZ-102) sampling 
activities. Tank AZ-102 is currently a non-Watch List tank, so the 
only DQOs applicable to this tank are the safety screening DQO 
and the compatibility DQO, as described below. The current con- 
tents of Tank AZ-102, as of October 31, 1994, consisted of 3,600 
kL (950 kgal) of dilute non-complexed waste and aging waste from 
PUREX (NCAW, neutralized current acid waste). Tank AZ-102 is 
expected to have two primary layers. The bottom layer is com- 
posed of 360 kL of sludge, and the top layer is composed of 3,240 


kL of supernatant, with a total tank waste depth of approximately 
8.9 meters. 


12432 (WHC-SD-WM-TP-231-Rev.1) Tank 241-BY-103 Tank 
Characterization Plan. Revision 1. Schreiber, R.D. Westinghouse 
Hanford Co., Richland, WA (United States). 27 Feb 1995. 65p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO6-87RL10930. Order Number DE95008478. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations 
and WHC 222-S Laboratory. The scope of this plan is to provide 


guidance for the sampling and analysis of samples for tank 241- 
BY-103. 


12433 (WHC-SD-WM-TP-240) Tank 241-BX-106: Tank char- 
acterization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States). 6 Mar 1995. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008874. Source: OSTI; NTIS; 
INiS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
and WHC 222-S Laboratory. Scope of this plan is to provide guid- 
ance for sampling and analysis of samples for tank 241-BX-106. 
(Waste from this tank shall be transferred to a double-shell tank.) 


12434 (WHC-SD-WM-TP-—241) Tank 241-TX-118 tank char- 
acterization plan. Carpenter, B.C. Westinghouse Hanford Co., 
Richland, WA (United States). 9 Dec 1994. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95005436. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
Oak Ridge National Laboratory, and PNL tank vapor program. The 
scope of this plan is to provide guidance for the sampling and 
analysis of vapor samples from tank 241-TX-118. 


12435 (WHC-SD-WM-TP-249) Tank 241-U-111 tank charac- 
terization plan. Carpenter, B.C. Westinghouse Hanford Co., 
Richland, WA (United States). 24 Jan 1995. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95007217. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
Oak Ridge National Laboratory, and PNL tank vapor program. The 
scope of this plan is to provide guidance for the sampling and 
analysis of vapor samples from tank 241-U-111. 


12436 (WHC-SD-WM-TP-284) Tank 241-AZ-101 tank char- 
acterization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States); Los Alamos Technical Associates, 
Inc., Kennewick, WA (United States). 6 Feb 1995. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95007195. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Defense Nuclear Facilities Safety Board has advised the 
DOE to concentrate the near-term sampling and analysis activities 
on identification and resolution of safety issues. The Data Quality 
Objective (DQO) process was chosen as a tool to be used in the 
resolution of safety issues. As a result, A revision in the Federal 
Facilities Agreement and Consent Order (Tri-Party Agreement) 
milestone M-44 has been made, which states that “A Tank Charac- 
terization Plan (TCP) will also be developed for each double-shell 
tank (DST) and single-shell tank (SST) using the DQO process. 
Development of TCPs by the DQO process is intended to allow 
users to ensure their needs will be met and that resources are 
devoted to gaining only necessary information”. This document sat- 
isfies that requirement for Tank 241-AZ-101 (AZ-101) sampling 
activities. Tank AZ-101 is currently a non-Watch List tank, so the 
only DQOs applicable to this tank are the safety screening DQO 
and the compatibility DQO, as described below. The contents of 
Tank AZ-101, as of October 31, 1994, consisted of 3,630 kL (960 
kgal) of dilute non-complexed waste and aging waste from PUREX 
(NCAW, neutralized current acid waste). Tank AZ-101 is expected 
to have two primary layers. The bottom layer is composed of 132 
kL of sludge, and the top layer is composed of 3,500 kL of super- 
natant, with a total tank waste depth of approximately 8.87 meters. 


12437 (WHC-SD-WM-TP-285-Rev.1) Tank 241-C-101: Tank 
characterization plan. Revision 1. Schreiber, R.D. Westinghouse 
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Hanford Co., Richland, WA (United States). 8 Mar 1995. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. Order Number DE95009145. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the characterization program, sampling operations, 
and WHC 222-S Laboratory. Scope of this plan is to provide guid- 
ance for sampling and analysis of samples for tank 241-C-101. 
The sampling type has been changed from push mode core sam- 
pling to auger sampling. 


12438 (WHC-SD-WM-TP-286) Tank 241-AP-107 tank char- 
acterization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States). 6 Dec 1994. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95005296. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
WHC 222-S Laboratory, and PNL 325 Analytical Chemistry Labora- 
tory. The scope of this plan is to provide guidance for the sampling 
and analysis of samples from tank 241-AP-107. 


12439 (WHC-SD-WM-TP-297) Test plan 241-C-103 natural 
breathing characteristics evaluation using the ultra sensitive 
flowmeter. Hertelendy, N.A. Westinghouse Hanford Co., Richland, 
WA (United States). 13 Feb 1995. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95008045. Source: OSTI; INIS; NTIS; GPO Dep. 

To facilitate the reduction of worker exposure to hazardous 
fumes and vapors, it is imperative to characterize and measure 
flows out of waste tanks that breathe due to atmospheric pressure 
changes. These measurements will lead to a better understanding 
of how these tanks breathe and thus will aid in better worker expo- 
sure control at lower cost. 


12440 (WHC-SD-WM-TP-301) Tank 241-TY-104 Tank char- 
acterization plan. Schreiber, R.D. (Westinghouse Hanford Co., 
Richland, WA (United States)). Westinghouse Hanford Co., Rich- 
land, WA (United States); Los Alamos Technical Associates, Inc., 
Kennewick, WA (United States). 15 Feb 1995. 47p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95008043. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
and WHC 222-C Laboratory. The scope of this plan is to provide 


guidance for the sampling and analysis of samples for tank 241- 
TY-104. 


12441 (WHC-SD-WM-TP-304) Tank 241-C-201: Tank char- 
acterization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States). 6 Mar 1995. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95008895. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
and WHC 222-S Laboratory. Scope of this plan is to provide guid- 
ance for sampling and analysis of samples for tank 241-C-201. 


12442 (WHC-SD-WM-TP-305) Tank 241-C-202: Tank char- 
acterization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States). 6 Mar 1995. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
87RL10930. Order Number DE95008876. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
and WHC 222-S Laboratory. Scope of this plan is to provide guid- 
ance for sampling and analysis of samples for tank 241-C-202. 


12443 (WHC-SD-WM-TP-306) Tank 241-C-203: Tank char- 
acterization plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States). 6 Mar 1995. 31p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008877. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
and WHC 222-S Laboratory. Scope of this plan is to provide guid- 
ance for sampling and analysis of samples for tank 241-C-203. 


12444 (WHC-SD-WM-TP-307) Tank 241-C-204 Tank Charac- 
terization Plan. Schreiber, R.D. (Westinghouse Hanford Co., 
Richland, WA (United States)). Westinghouse Hanford Co., Rich- 
land, WA (United States); Los Alamos Technical Associates, Inc., 
Kennewick, WA (United States). 6 Mar 1995. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008889. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
and WHC 222-S Laboratory. Scope of this plan is to provide guid- 
ance for sampling and analysis of samples for tank 241-C-204. 


12445 (WHC-SD-WM-TP-312) Tank 241-TY-106 Tank Char- 
acterization Plan. Schreiber, R.D. Westinghouse Hanford Co., 
Richland, WA (United States). 22 Feb 1995. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008417. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
and WHC 222-S Laboratory. The scope of this plan is to provide 


guidance for the sampling and analysis of samples for tank 241- 
TY-106. 


12446 (WHC-SD-WM-TP-313) Tank 241-SX-103 tank char- 
acterization plan. Homi, C.S. Westinghouse Hanford Co., 
Richland, WA (United States). 8 Mar 1995. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008804. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
Oak Ridge National Laboratory, and PNL tank vapor program. The 
scope of this plan is to provide guidance for the sampling and 
analysis of vapor samples from tank 241-SX-103. 


12447 (WHC-SD-WM-TP-314) Tank 241-SX-106 tank char- 
acterization plan. Homi, C.S. Westinghouse Hanford Co., 
Richland, WA (United States). 8 Mar 1995. 35p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95008837. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
Oak Ridge National Laboratory, and PNL tank vapor program. The 
scope of this plan is to provide guidance for the sampling and 
analysis of vapor samples from tank 241-SX-106. 


12448 (WHC-SD-WM-TP-317) Tank 241-S-111: Tank char- 
acterization plan. Homi, C.S. Westinghouse Hanford Co., 
Richland, WA (United States). 7 Mar 1995. 34p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008878. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document is a plan which serves as the contractual agree- 
ment between the Characterization Program, Sampling Operations, 
ORNL, and PNL tank vapor program. Scope of this plan is to pro- 
vide guidance for sampling and analysis of vapor samples from tank 
241-S-111 (this tank is on the organic and flammable gas watch 
list). This tank received Redox plant waste, among other wastes. 


12449 (WHC-SD-WM-TRP-225) Test results of the Phase 1 
Test Plan. Hey, B.E. Westinghouse Hanford Co., Richland, WA 
(United States). 1 Mar 1995. 40p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95008424. Source: OST!; NTIS; INIS; GPO Dep. 
Radioactive waste materials in underground high level waste 
(HLW) storage tanks at the Hanford Site evolve gaseous mixtures 





at varying rates. In order to verify the flammability of these gases 
and the mechanisms by which they are produced, it is necessary 
to sample material from these tanks in such a way as to preserve 
the gas phase of the material for analysis. Careful laboratory stud- 
ies could then be performed on these samples which would allow 
judgement to be made of the hazard level of the storage tank. The 
Retained Gas Sampler (RGS) system is such a sampling method. 
A multidisciplinary team developed and issued a plan to obtain 
waste tank core samples for gas phase analysis. This plan con- 
tained the basic idea and function of the RGS system. Different 
organizations assumed responsibility of various aspects of the 
RGS program which they were most qualified to develop. 


12450 (WHC-SD-WN-TRP-231) Drum drop test report. 
McBeath, R.S. Westinghouse Hanford Co., Richland, WA (United 
States). 28 Feb 1995. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95008480. Source: OSTI; NTIS; INIS; GPO Dep. 

Testing was performed to determine actual damage to drums 
when dropped from higher than currently stacked elevations. The 
drum configurations were the same as they are placed in storage; 
single drums and four drums banded to a pallet. Maximum drop 
weights were selected based on successful preliminary tests. Mate- 
rial was lost from each of the single drum tests while only a small 
amount of material was lost from one of the pelletized drums. The 
test results are presented in this report. This report also provides 
recommendations for further testing to determine the appropriate 
drum weight which can be stored on a fourth tier. 


12451 (WHC-SD-WM-VI-015) Technical information report: 
Plasma melter operation, reliability, and maintenance analysis. 
Hendrickson, D.W. (ed.). Westinghouse Hanford Co., Richland, WA 
(United States). 14 Mar 1995. 111p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95009142. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides a technical report of operability, reliabil- 
ity, and maintenance of a plasma melter for low-level waste 
Vitrification, in support of the Hanford Tank Waste Remediation 
System (TWRS) Low-Level Waste (LLW) Vitrification Program. A 
process description is provided that minimizes maintenance and 
downtime and includes material and energy balances, equipment 
sizes and arrangement, startup/operation/maintence/shutdown cy- 
cle descriptions, and basis for scale-up to a 200 metric ton/day 
production facility. Operational requirements are provided including 
utilities, feeds, labor, and maintenance. Equipment reliability esti- 
mates and maintenance requirements are provided which includes 
a list of failure modes, responses, and consequences. 


12452 (WHC-SD-WM-VI-017) 241-SX Fan driver sheave re- 
placement. Filkowski, R.V. Westinghouse Hanford Co., Richland, 
WA (United States). [1995]. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-87RL10930. Order 
Number DE95008412. Source: OSTI; NTIS; INIS; GPO Dep. 

This SD documents revision of CVI 17443 which changes the 
type of motor sheaves driving the K1 fans in SX farm. This revision 
documents changing the driver (motor) sheave from a variable 
pitch to a fixed sheave. The drive sheave is changed in response 
to a recommendation from the Equipment Condition Monitoring 
Group. Changing the variable pitch sheave to a fixed pitch sheave 
is expected to reduce the vibration of the fan which will prolong the 
life of the equipment. 


12453 (WHC-SD-WM-VI-018) Test plan for glass melter 
system technologies for vitrification of hign-sodium content 
low-level radioactive liquid waste, Project No. RDD-43288. 
Higley, B.A. Westinghouse Hanford Co., Richland, WA (United 
States). 15 Mar 1995. 80p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95009141. Source: OSTI; NTIS; INIS; GPO Dep. 

This document provides a test plan for the conduct of combus- 
tion fired cyclone vitrification testing by a vendor in support of the 
Hanford Tank Waste Remediation System, Low-Level Waste Vitrifi- 
cation Program. The vendor providing this test plan and conducting 
the work detailed within it is the Babcock & Wilcox Company Al- 
liance Research Center in Alliance, Ohio. This vendor is one of 
seven selected for glass melter testing. 
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12454 (WHC-SD-WM-WP-296) Work plan for the Hydrogen 
Mitigation Test (HMT) rotation motor heater system. Vargo, 
G.F. Jr. Westinghouse Hanford Co., Richland, WA (United States). 
16 Feb 1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95008046. Source: OSTI; NTIS; INIS; GPO Dep. 

Workplan to design, fabricate, and install a heater system and 
cover hood for the HMT rotation motor and gearbox. 


12455 (WHC-SP-0665-15) Quarterly environmental radio- 
logical survey summary: 100, 200, 300 and 600 Areas. Fourth 
quarter 1994. McKinney, S.M. Westinghouse Hanford Co., Rich- 
land, WA (United States). Jan 1995. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95007187. Source: OSTI; NTIS; INIS; GPO Dep. 

This report provides a summary of the radiological surveys per- 
formed on waste disposal sites located at the Hanford Site. The 
Fourth Quarter 1994 survey results and the status of actions re- 
quired from current and past reports are summarized. 


12456 (WSRC-MS-94-0486) Vitrification of excess pluto- 
nium. Wicks, G.G.; Mckibben, J.M.; Plodinec, M.J. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-950216-63: Waste management '95, 
Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95006452. Source: OSTI; NTIS; INIS; GPO Dep. 

As a result of nuclear disarmament activities, many thousands of 
nuclear weapons are being retired in the US and Russia, produc- 
ing a surplus of about 50 MT of weapons grade plutonium (Pu) in 
each country. In addition, the Department of Energy (DOE) has 
more than 20 MT of Pu scrap, residue, etc., and Russia is also be- 
lieved to have at least as much of this type of material. The entire 
surplus Pu inventories in the US and Russia present a clear and 
immediate danger to national and international security. It is impor- 
tant that a solution be found to secure and manage this material 
effectively and that such an effort be implemented as quickly as 
possible. One option under consideration is vitrification of Pu into a 
relatively safe, durable, accountable, proliferation-resistant form. As 
a result of decades of experience within the DOE community in- 
volving vitrification of a variety of hazardous and radioactive 
wastes, this existing technology can now be expanded to include 
immobilization of large amounts of Pu. This technology can then 
be implemented rapidly using the many existing resources currently 
available. A strategy to vitrify many different types of Pu will be 
discussed. In this strategy, the arsenal of vitrification tools, proce- 
dures and techniques already developed throughout the waste 
management community can be used in a staged Pu vitrification 
effort. This approach uses the flexible vitrification technology al- 
ready available and can even be made portable so that it may be 
brought to the source and ultimately, used to produce a common, 
borosilicate glass form for the vitrified Pu. The final composition of 
this product can be made similar to nationally and internationally 
accepted HLW glasses. 


12457 (WSRC-MS-—94-0617) Transitioning aluminum clad 
spent fuels from wet to interim dry storage. Louthan, M.R. Jr.; 
lyer, N.C.; Sindelar, R.L.; Peacock, H.B. Jr. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). [1994]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-950570-12: International high-level 
radioactive waste management conference: progress toward un- 
derstanding, Las Vegas, NV (United States), 1-5 May 1995). Order 
Number DE95006455. Source: OSTI; NTIS; INIS; GPO Dep. 

The United States Department of Energy (DOE) currently owns 
several hundred metric tons of aluminum clad, spent nuclear fuel 
and target assemblies. The vast majority of these irradiated assem- 
blies are currently stored in water basins that were designed and 
operated for short term fuel cooling prior to fuel reprocessing. Re- 
cent DOE decisions to severely limit the reprocessing option have 
significantly lengthened the time of storage, thus increasing the 
tendency for corrosion induced degradation of the fuel cladding 
and the underlying core material. The portent of continued corro- 


sion, coupled with the age of existing wet storage facilities and the 


cost of continuing basin operations, including necessary upgrades 
to meet current facility standards, may force the DOE to transition 
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these wet stored, aluminum clad spent fuels to interim dry storage. 
The facilities for interim dry storage have not been developed, par- 
tially because fuel storage requirements and specifications for 
acceptable fuel forms are lacking. In spite of the lack of both facili- 
ties and specifications, current plans are to dry store fuels for 
approximately 40 to 60 years or until firm decisions are developed 
for final fuel disposition. The transition of the aluminum clad fuels 
from wet to interim dry storage will require a sequence of drying 
and canning operations which will include selected fuel preparations 
such as vacuum drying and conditioning of the storage atmos- 
phere. Laboratory experiments and review of the available literature 
have demonstrated that successful interim dry storage may also re- 
quire the use of fuel and canister cleaning or rinsing techniques 
that preclude, or at least minimize, the potential for the accumula- 
tion of chloride and other potentially deleterious ions in the dry 
storage environment. This paper summarizes an evaluation of the 
impact of fuel transitioning techniques on the potential for corrosion 
induced degradation of fuel forms during interim dry storage. 


12458 (WSRC-MS-—94-0618) Acceptance criteria for interim 
dry storage of aluminum-clad fuels. Sindelar, R.L.; Peacock, 
H.B. Jr.; lyer, N.C.; Louthan, M.R. Jr. Westinghouse Savannah 
River Co., Aiken, SC (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-950570-10: International high-level 
radioactive waste management conference: progress toward un- 
derstanding, Las Vegas, NV (United States), 1-5 May 1995). Order 
Number DE95006454. Source: OSTI; NTIS; INIS; GPO Dep. 

Direct repository disposal of foreign and domestic research reac- 
tor fuels owned by the United States Department of Energy is an 
alternative to reprocessing (together with vitrification of the high 
level waste and storage in an engineered barrier) for ultimate dis- 
position. Neither the storage systems nor the requirements and 
specifications for acceptable forms for direct repository disposal 
have been developed; therefore, an interim storage strategy is 
needed to safely store these fuels. Dry storage (within identified 
limits) of the fuels received from wet-basin storage would avoid ex- 
cessive degradation to assure post-storage handleability, a full 
range of ultimate disposal options, criticality safety, and provide for 
maintaining confinement by the fuel/clad system. Dry storage re- 
quirements and technologies for US commercial fuels, specifically 
zircaloy-clad fuels under inert cover gas, are well established. Dry 
storage requirements and technologies for a system with a design 
life of 40 years for dry storage of aluminum-clad foreign and do- 
mestic research reactor fuels are being developed by various 
groups within programs sponsored by the DOE. 


12459 (WSRC-MS-—94-0619) Evaluation of degradation dur- 
ing interim dry storage of aluminum-clad fuels. Sindelar, R.L.; 
Caskey, G.R. Jr.; Peacock, H.B. Jr.; Lam, P.S. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1994]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-950570—-11: International high-level 
radioactive waste management conference: progress toward un- 
derstanding, Las Vegas, NV (United States), 1-5 May 1995). Order 
Number DE95006456. Source: OSTI; NTIS; INIS; GPO Dep. 

An engineered system for dry storage with a target design period 
of 40 years is being investigated as part of a strategy to store for- 
eign and domestic research reactor spent fuel owned by the United 
States Department of Energy prior to ultimate dispositions These 
fuels are highly-enriched and include cladding materials of 99% 
pure aluminum, aluminum-magnesium, aluminum-magnesium- 
silicon, and = aluminum-nickel-iron-silicon alloys. Fuel matrix 
materials include aluminum-uranium alloy, uranium oxide, uranium 
silicide, and uranium metal. Handling and storage of these fuels 
within limits of identified acceptance criteria would avoid excessive 
degradation to assure post-storage handleability, a full range of 
ultimate disposal options, criticality safety, and provide for main- 
taining primary confinement by the fuel/clad system. This paper 
summarizes the results to date of the evaluation of degradation of 
aluminum alloy clad fuels under various environmental conditions 
as part of the technical bases for the development of environmen- 
tal limits for dry storage. 


12460 (WSRC-MS-—94-0655) Process modeling study of the 
CIF incinerator. Hang, T. Westinghouse Savannah River Co., 
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Aiken, SC (United States). [1995]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-950439-8: SMS simulation multiconference: simulation as 
a critical technology, Phoenix, AZ (United States), 9-13 Apr 1995). 
Order Number DE95006453. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Site (SRS) plans to begin operating the 
Consolidated Incineration Facility (CIF) in 1996. The CIF will treat 
liquid and solid low-level radioactive, mixed and RCRA hazardous 
wastes generated at SRS. In addition to experimental test pro- 
grams, process modeling was applied to provide guidance in areas 
of safety, environmental regulation compliances, process improve- 
ment and optimization. A steady-state flowsheet model was used 
to calculate material/energy balances and to track key chemical 
constituents throughout the process units. Dynamic models were 
developed to predict the CIF transient characteristics in normal and 
abnormal operation scenarios. Predictions include the rotary kiln 
heat transfer, dynamic responses of the CIF to fluctuations in the 
solid waste feed or upsets in the system equipments, performance 
of the control system, air inieakage in the kiln, etc. This paper re- 
views the modeling study performed to assist in the deflagration 
risk assessment. 


12461 (Y/SUB-95-99069C/K49/2) Site status monitoring re- 
port for underground storage tanks 1219-U, 1222-U, 2082-U, 
and 2068-U at the Rust Garage Facility, Buildings 9720-15 and 
9754-1, Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, Facility 
ID No. 0-010117. Oak Ridge National Lab., TN (United States). 
Mar 1995. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95009037. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to provide hydrogeologic, geo- 
chemical, and vapor monitoring data required for site status 
monitoring of underground storage tanks (UST) 1219-U, 1222-U, 
2082-U, and 2068-U at the Rust Garage Facility. Comprehensive 
monitoring was conducted at the site in May 1994 as part of a 
Monitoring Only program approved by Tennessee Department of 
Environment and Conservation (TDEC) based on review and ap- 
proval of Site Ranking. In September 1994, the first semiannual 
site status monitoring was conducted. This document presents the 
results of the second semiannual site status monitoring, which was 
conducted in February 1995. Site status monitoring and prepara- 
tion of this report have been conducted in accordance with the 
requirements of the TDEC Rule 1200-1-15, the TDEC UST Refer- 
ence Handbook, Second Edition, and direction from TDEC. This 
document is organized into three sections. Section 1 presents 
introductory information relative to the site including regulatory ini- 
tiative and a site description. Section 2 includes the results of 
sampling of monitoring wells GW-508, GW-631, GW-632, and GW- 
634. Section 3 presents data from vapor monitoring conducted in 
subsurface utilities present at the site. 
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Refer also to citation(s) 12217, 12246, 12249, 12251, 12255, 
12292, 12299, 12338, 12363, 12381, 12384, 12416, 12455, 12461, 
12491, 12493, 12494, 12518, 12522, 12556, 12559, 13745, 13821 


12462 (CONF-940738-10) Single point aerosol sampling: 
Evaluation of mixing and probe performance in a nuclear 
stack. Rodgers, J.C. (Los Alamos National Lab., NM (United 
States)); Fairchild, C.I.; Wood, G.O.; Ortiz, C.A.; Muyshondt, A.; 
McFarland, A.R. Los Alamos National Lab., NM (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States);Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. Grant 04-89-353; Grant 
04-90-115; Grant 04-92-080. From 23. DOE/NRC nuclear air clean- 
ing and treatment conference; Buffalo, NY (United States); 25-28 
Jul 1994. Order Number DE95007767. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Alternative Reference Methodologies (ARMS) have been devel- 
oped for sampling of radionuclide; from stacks and ducts that differ 
from the methods required by the US EPA. The EPA methods are 
prescriptive in selection of sampling locations and in design of 
sampling probes whereas the alternative methods are performance 
driven. Tests were conducted in a stack at Los Alamos National 





Laboratory to demonstrate the efficacy of the ARMS. Coefficients 
of variation of the velocity tracer gas, and aerosol particle profiles 
were determined at three sampling locations. Results showed nu- 
merical criteria placed upon the coefficients of variation by the 
ARMs were met at sampling stations located 9 and 14 stack diam- 
eters from flow entrance, but not at a location that is 1.5 diameters 
downstream from the inlet. Experiments were conducted to charac- 
terize the transmission of 10 4m aerodynamic equivalent diameter 
liquid aerosol particles through three types of sampling probes. The 
transmission ratio (ratio of aerosol concentration at the probe exit 
plane to the concentration in the free stream) was 107% for a 113 
L/min (4-cfm) an isokinetic shrouded probe, but only 20% for an 
isokinetic probe that follows the EPA requirements. A specially de- 
signed isokinetic probe showed a transmission ratio of 63%. The 
shrouded probe performance would conform to the ARM criteria; 
however, the isokinetic probes would not. 


12463 (DOE/AL/62350-166) Status of the ground water 
flow model for the UMTRA Project, Shiprock, New Mexico, 
site. Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Jan 1995. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE95007613. Source: OSTI; NTIS; INIS; GPO Dep. 

A two-dimensional numerical model was constructed for the allu- 
vial aquifer in the area of the Uranium Mill Tailings Remedial Action 
(UMTRA) Project Shiprock, New Mexico, site. This model was 
used to investigate the effects of various hydrologic parameters on 
the evolution of the ground water flow field. Results of the model 
are useful for defining uncertainties in the site conceptual model 
and suggesting data collection efforts to reduce these uncertain- 
ties. The computer code MODFLOW was used to simulate the 
two-dimensional flow of ground water in the alluvium. The escarp- 
ment was represented as a no-flow boundary. The San Juan River 
was represented with the MODFLOW river package. A uniform hy- 
draulic conductivity distribution with the value estimated by the 
UMTRA Project Technical Assistance Contractor (TAC) and a uni- 
form recharge distribution was used. Infiltration from the flowing 
artesian well was represented using the well package. The ground 
water flow model was calibrated to ground water levels observed in 
April 1993. Inspection of hydrographs shows that these levels are 
representative of typical conditions at the site. 


12464 (DOE/AL/62350—176) Slope and bank erosional sta- 
bility of the Canonsburg, Pennsylvania, UMTRA disposal site. 
Jacobs Engineering Group, Inc., Albuquerque, NM (United States). 
Dec 1994. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95007612. Source: OSTI; NTIS; INIS; GPO Dep. 

This report was prepared in response to US Nuclear Regulatory 
Commission (NRC) comments received in a letter of 8 March 
1994. This letter included discussions of the US Department of En- 
ergy (DOE) 21 May 1993 geomorphic report for the Canonsburg, 
Pennsylvania, site. To clarify the NRC’s position, a DOE/NRC con- 
ference call was held on 12 April 1994. The NRC clarified that it 
did not require a preliminary erosion protection design for the 
Canonsburg site, but directed the DOE to address a “one-bad- 
year’ scenario. The NRC wants confirmation that one bad year of 
stream flooding and landsliding will not release residual radioactive 
material (RRM) from the Canonsburg site into the creek. The NRC 
is concerned that a bad year theoretically could occur between 
postcell-closure inspections. These annual inspections are con- 
ducted in September or October. The NRC suggested that the 
following procedures should be conducted in this analysis: a flood- 
ing analysis, including the maximum saturation levels (flood water 
elevations) anticipated during a 100-year flood; a stream bank ero- 
sion analysis to determine how much of the bank adjacent to the 
site may be removed in a bad year; a slope stability analysis to 
determine how far back the site would be disturbed by slope insta- 
bility that could be triggered by a bad year of stream bank erosion; 
and a “critical cross section” study to show the relationship of the 
RRM located outside the disposal cell to the maximum computer 
estimated erosion/landslide activity. 


12465 (DOE/MC/27346-95/C0430) The circulating air bar- 
rier: Effective prevention of liquid contaminant movement 
through soll. Towers, T.; Overbey, W. K and M Engineering and 
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Consulting Corp., Washington, DC (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-90MC27346. (CONF-9411149-15: Opportunity 95: 
environmental technology through small business, Morgantown, 
WV (United States), 16-17 Nov 1994). Order Number 
DE95007691. Source: OSTI; NTIS; INIS; GPO Dep. 

Objectives of this task included design, modeling, selection of 
drilling and surface processing equipment, and development of test 
procedures and cost estimates for conducting a cold test demon- 
stration of the Circulating Air Barrier (CAB) process. The 
demonstration configuration is scaled to a prototype CAB system 
designed specifically for the C Tank Farm at the Hanford Site. The 
CAB system is designed to function as a containment barrier to 
prevent contamination of the water table located approximately 200 
feet below the base of the C-Tank-Farm underground storage 
tanks. The CAB system is a desiccant-type barrier designed to pre- 
vent the migration of liquid contaminants toward the ground water 
by using an air circulation and processing system to lower the sat- 
uration in a targeted subsurface zone below the saturation level 
required for liquid flow through that zone. The CAB system offers 
several important advantages, including the fact that it is a non- 
physical confinement technology, it has an active monitoring and 
leak detection capability, it is based on proven, commercially avail- 
able equipment and oil and gas technologies; it has excellent 
potential for emergency response and rapid deployment; and offers 
high potential for integration with other remediation technologies. 
Demonstration- and full-scale CAB systems have been designed 
for the Hanford Site as part of this task. 


12466 (DOE/NV/10833—25) Surficial geology and perfor- 
mance assessment for a Radioactive Waste Management 
Facility at the Nevada Test Site. Snyder, K.E. (Lockheed Environ- 
mental Systems and Technologies, Co., Las Vegas, NV (United 
States)); Gustafson, D.L.; Huckins-Gang, H.E.; Miller, J.J.; Rawlin- 
son, S.E. Raytheon Services Nevada, Las Vegas, NV (United 
States). Feb 1995. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO8-91NV10833. (CONF-950216— 
82: Waste management ’95, Tucson, AZ (United States), 26 Feb - 
2 mar 1995). Order Number DE95008985. Source: OSTI; NTIS; 
INIS; GPO Dep. 

At the Nevada Test Site, one potentially disruptive scenario be- 
ing evaluated for the Greater Confinement Disposal (GCD) Facility 
Performance Assessment is deep post-closure erosion that would 
expose buried radioactive waste to the accessible environment. 
The GCD Facility located at the Area 5 Radioactive Waste Man- 
agement Site (RWMS) lies at the juncture of three alluvial fan 
systems. Geomorphic surface mapping in northern Frenchman Flat 
indicates that reaches of these fans where the RWMS is now 
located have been constructional since at least the middle Quater- 
nary. Mapping indicates a regular sequence of prograding fans with 
entrenchment of the older fan surfaces near the mountain fronts 
and construction of progressively younger inset fans farther from 
the mountain fronts. At the facility, the oldest fan surfaces are of 
late Pleistocene and Holocene age. More recent geomorphic activ- 
ity has been limited to erosion and deposition along small 
channels. Trench and pit wall mapping found maximum incision in 
the vicinity of the RWMS to be less than 1.5 m. Based on collected 
data, natural geomorphic processes are unlikely to result in erosion 
to a depth of more than approximately 2 m at the facility within the 
10,000-year regulatory period. 


12467 (DOE/RL-94-104-Draft-A) Description of work vadose 
drilling at the 1301-N and 1325-N facllities, 100-NR-1 operable 
unit. USDOE Richland Operations Office, WA (United States); 
Bechtel National, inc., Richland, WA (United States). Aug 1994. 
42p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE95007977. Source: OSTI; NTIS; INIS; GPO Dep. 
This description of work (DOW) details the field activities associ- 
ated with the sampling of the vadose zone soils beneath the 
1301-N and 1325-N cribs and trenches and will serve as a field 
guide for those performing the work. These activities are under- 
taken pursuant to the Hanford Federal Facility Agreement and 
Consent Order (Ecology et al., 1994a) Milestone M-16-94-01H-TI 
and the June 30, 1994 Milestone Change Request M-16-94-02 
(Ecology et al., 1994b). Three vadose zone borings, 1301-N-1, 
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1301-N-2, and 1325-N-1, will be constructed to investigate the ver- 
tical and horizontal distribution of radionuclide contamination in 
sediments beneath the cribs and trenches. The boreholes are also 
intended to intersect subsurface areas that may have been con- 
taminated by dangerous wastes, i.e., metals, in effluent disposed 
during past operation of the facilities. This limited field investigation 
will provide data for the evaluation of remedial alternatives. Data 
from the investigation are expected to confirm that the cribs and 
trenches are high priority sites in the 100-NR-1 operable unit. Data, 
from the investigation will be used to evaluate alternatives for clo- 
sure of the 1301-N and 1325-N sites. The contaminants of 
potential concern (COPCs) for the 1301-N/1325-N limited field in- 
vestigation are presented in Table 1. 


12468 (DOE/RL—94-132-Draft-A) Letter report for modeling 
evaluation of N-Springs barrier and pump-and-treat systems. 
Draft A. Bechtel National, Inc., Richland, WA (United States). Oct 
1994. 107p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-93RL12367. Order Number 
DE95008206. Source: OSTI; NTIS; INIS; GPO Dep. 

This report fulfills Milestone M-16-12C to supply “necessary doc- 
umentation justifying barrier placement and location of extraction 
wells and discharge point(s)” (Part |) and to document the “results 
of pumping tests at three existing wells to evaluate strontium-90 
(Sr) concentration response to pumping” (Part Il). Two models 
were used to analyze the hydraulic effects of a proposed barrier to 
flow located between N-Springs and the Columbia River. A linear 
barrier of sheet pile was located and its impact on reducing °°Sr 
seepage under and around it were simulated. Results indicate that 
a 2,000-ft barrier would reduce the release of °°Sr to the river to 
22% to 26% of no-action, while a 3,800-ft barrier would reduce the 
release to 0% to 2% of no-action. Gaps in the wall’s length would 
significantly degrade its performance, particularly if such gaps 
occur in the higher contamination zones. Simulations also demon- 
strated the need to anchor the sheet piling into or at the underlying 
clayey unit. Anchoring 2 ft above the underlying unit would de- 
grade the overall performance of the Wall by approximately 11 %. 
Pump-and-treat options were not shown to significantly improve the 
protection of the river afforded by the barrier alone due to the affin- 
ity of °°Sr for soil over water. The following table resents a 
summary of the model results. 


12469 (IAEA-TECDOC-—755, pp. 129-137) The international 
arctic seas assessment project (IASAP). Sjoeblom, K.L. (interna- 
tional Atomic Energy Agency, Vienna (Austria). Div. of Nuclear 
Fuel Cycle and Waste Management); Linsley, G.S. International 
Atomic Energy Agency, Vienna (Austria). Jul 1994. in Assessing 
the radiological impact of past nuclear activities and events. Part of 
the IAEA/CEC co-ordinated research programme on the validation 
of environmental model predictions (VAMP). 137p. Order Number 
DE95624202. Source: OSTI; NTIS (US Sales Only); INIS. 

The IAEA has initiated the International Arctic Seas Assessment 
Project (IASAP) to address the widespread concern over the possi- 
ble health and environmental impacts of the radioactive wastes 
dumped in the shallow waters of the Arctic seas. The work is being 
carried out by the IAEA as part of its responsibilities to the London 
Convention 1972. It is envisaged that the project will last for four 
years and be run by the IAEA in co-operation with the Norwegian 
and Russian Governments and with the involvement, through the 
IAEA, of experts from relevant IAEA Member States. The project is 
aimed at producing an independent and objective assessment of 
the potential radiological implications of the dumping and to ad- 
dress the question of possible remedial measures. At the same 
time, it is intended to provide a focus for reporting national research 
and assessment work and a mechanism for encouraging interna- 
tional co-operation and collaboration. (author). 7 refs, 3 figs, 1 tab. 


12470 (INEL—94/0159) Monitoring plan for routine organic 
air emissions at the Radioactive Waste Management Complex 
Waste Storage Facilities. Galloway, K.J.; Jolley, J.G. Lockheed 
Idaho Technologies Co., Idaho Falls, ID (United States). Jun 1994. 
43p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-941D13223. Order Number DE95008569. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This monitoring plan provides the information necessary to per- 
form routine organic air emissions monitoring at the Waste Storage 
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Facilities located at the Transuranic Storage Area of the 
Radioactive Waste Management Complex at the Idaho National En- 
gineering Laboratory. The Waste Storage Facilities include both the 
Type | and Il Waste Storage Modules. The plan implements a dual 
method approach where two dissimilar analytical methodologies, 
Open-Path Fourier Transform Infrared Spectroscopy (OP-FTIR) 
and ancillary SUMMA® canister sampling, following the US Envi- 
ronmental Protection Agency (EPA) analytical method TO-14, will 
be used to provide qualitative and quantitative volatile organic con- 
centration data. The Open-Path Fourier Transform infrared 
Spectroscopy will provide in situ, real time monitoring of volatile or- 
ganic compound concentrations in the ambient air of the Waste 
Storage Facilities. To supplement the OP-FTIR data, air samples 
will be collected using SUMMA®, passivated, stainless steel canis- 
ters, following the EPA Method TO-14. These samples will be 
analyzed for volatile organic compounds with gas chromatograph/ 
mass spectrometry analysis. The sampling strategy, procedures, 
and schedules are included in this monitoring plan. The develop- 
ment of this monitoring plan is driven by regulatory compliance to 
the Resource Conservation and Recovery Act, State of Idaho Toxic 
Air Pollutant increments, Occupational Safety and Health Adminis- 
tration. The various state and federal regulations address the 
characterization of the volatile organic compounds and the resultant 
ambient air emissions that may originate from facilities involved in 
industrial production and/or waste management activities. 


12471 (INEL—94/0236) Characterization of organic air emis- 
sions from the Certification and Segregation Buliding and Air 
Support Weather Shield Il at the Radioactive Waste Manage- 
ment Complex. Shoop, D.S.; Jackson, J.M.; Jolley, J.G.; Izbicki, 
K.J. Lockheed Idaho Technologies Co., Idaho Falls, ID (United 
States). Dec 1994. 157p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-941D13223. Order Number 
DE95008575. Source: OSTI; NTIS; INIS; GPO Dep. 

During the latter part of Fiscal Year (FY-92), a task was initiated 
to characterize the organic air emissions from the Certification and 
Segregation (C and S) Building [Waste Management Facility 
(WMF) 612] and the Air Support Weather Shield Il (ASWS II or 
ASB Il) (WMF 711) at the Radioactive Waste Management Com- 
plex (RWMC). The purpose of this task, titled the RWMC Organic 
Air Emissions Evaluation Task, was to identify and quantify the 
volatile organic compounds (VOCS) present in the ambient air in 
these two facilities and to estimate the organic air emissions. The 
VOCs were identified and quantified by implementing a dual 
method approach using two dissimilar analytical methodologies, 
Open-Path Fourier Transform Infrared Spectroscopy (OP-FTIR) 
and SUMMA canister sampling, following the US Environmental 
Protection Agency (EPA) analytical method TO-14. The data gath- 
ered were used in conjunction with the building's ventilation rate to 
calculate an estimated organic air emissions rate. This report 
presents the data gathered during the performance of this task and 
relates the data to the relevant regulatory requirements. 


12472 (LA-11844-MS) The Yucca Mountain Project proto- 
type alr-coring test, U12g tunnel, Nevada test site. Ray, J.M. 
(Los Alamos National Lab., NM (United States)); Newsom, J.C. 
Los Alamos National Lab., NM (United States). Dec 1994. 140p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95005745. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Prototype Air-Coring Test was conducted at the Nevada Test 
Site (NTS) G-Tunnel facility to evaluate standard coring tech- 
niques, modified slightly for air circulation, for use in testing at a 
prospective nuclear waste repository at Yucca Mountain, Nevada. 
Air-coring technology allows sampling of subsurface lithology with 
minimal perturbation to ambient characteristic such as that required 
for exploratory holes near aquifers, environmental applications, and 
site characterization work. Two horizontal holes were cored, one 
50 ft long and the other 150 ft long, in densely welded fractured 
tuff to simulate the difficult drilling conditions anticipated at Yucca 
Mountain. Drilling data from seven holes on three other prototype 
tests in nonwelkded tuff were also collected for comparison. The 
test was used to establish preliminary standards of performance for 
drilling and dust collection equipment and to assess procedural effi- 
ciencies. The Longyear-38 drill achieved 97% recovery for HQ-size 





core (-2.5 in.), and the Atlas Copco dust collector (DCT-90) cap- 
tured 1500 Ib of fugitive dust in a mine environment with only 
minor modifications. Average hole production rates were 6-8 ft per 
6-h shift in welded tuff and almost 20 ft per shift on deeper holes in 
nonwelded tuff. Lexan liners were successfully used to encapsulate 
core samples during the coring process and protect core properties 
effectively. The Prototype Air-Coring Test demonstrated that hori- 
zontal air coring in fractured welded tuff (to at least 150 ft) can be 
safely accomplished by proper selection, integration, and minor 
modification of standard drilling equipment, using appropriate pro- 
cedures and engineering controls. The test also indicated that rig 
logistics, equipment, and methods need improvement before at- 
tempting a large-scale dry drilling program at Yucca Mountain. 


12473 (ORNL/ER-281) Sampling and analysis plan for the 
site characterization of the waste area Grouping 1 groundwater 
operable unit at Oak Ridge National Laboratory. Oak Ridge Na- 
tional Lab., TN (United States); CDM Federal Programs Corp., Oak 
Ridge, TN (United States). Nov 1994. 166p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95005735. Source: OSTI; NTIS; INIS; GPO Dep. 

Waste Area Grouping (WAG) 1 at Oak Ridge National Labora- 
tory (ORNL) includes all of the former ORNL radioisotope research, 
production, and maintenance facilities; former waste management 
areas; and some former administrative buildings. Site operations 
have contaminated groundwater, principally with radiological con- 
tamination. An extensive network of underground pipelines and 
utilities have contributed to the dispersal of contaminants to a 
known extent. In addition, karst geology, numerous spills, and 
pipeline leaks, together with the long and varied history of activities 
at specific facilities at ORNL, complicate contaminant migration- 
pathway analysis and source identification. To evaluate the extent 
of contamination, site characterization activity will include semian- 
nual and annual groundwater sampling, as well as monthly water 
level measurements (both manual and continuous) at WAG 1. This 
sampling and analysis plan provides the methods and procedures 
to conduct site characterization for the Phase 1 Remedial Investi- 
gation of the WAG 1 Groundwater Operable Unit. 


12474 


(PNL-SA-24970) A systems engineering analysis to 
examine the economic impact for treatment of tritiated water 
in the Hanford KE-Basin. Villegas, A.; Clark, L.; Schmidt, A. Pa- 
cific Northwest Lab., Richland, WA (United States). Feb 1995. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC06-76RL01830. (CONF-950216—-81: Waste manage- 
ment '95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95008960. Source: OSTI; NTIS; INIS; GPO Dep. 

Federal and state agencies have established a Tri-Party Agree- 
ment (TPA) to address some key environmental issues faced at the 
Hanford Site. Under the TPA, the Department of Energy is cur- 
rently under a consent order to reduce the tritium concentration in 
the spent fuel storage basin for KE-Reactor from 3.0 wCiL to 0.3 
uCi/L in the KE spent fuel storage basin, starting in 1996. The 
100KE and 100KW Area fuel storage basins (K-Basins) at Hanford 
were built in the early 1950s to receive and provide temporary 
storage for irradiated fuel from the now shutdown KE and KW pro- 
duction reactors. In 1977, the KE-Basin began to leak at a rate of 
13.5 gpm (51 L/min.), but, decreased to 0.03 to 0.05 gpm (0. 13 to 
0.19 L/min.) by 1980. In 1993, the leak increased to a rate of 0.42 
gpm (1.6 L/min.). This engineering analysis examines the relative 
costs to reduce the tritium concentration KE-Basin water using a 
polyphosphazene polymer membrane under development at Pacific 
Northwest Laboratory. The estimated cost of using the membrane 
to reduce the tritium concentration is compared to three 
no-treatment alternatives that include: (1) disposing of the tritium- 
contaminated water directly to the Columbia River, (2) disposing of 
the contaminated water to the soil at the on-site Effluent Treatment 
Facility, and (3) disposing of the contaminated water by evapora- 
tion using solar evaporation ponds. 


12475 (RFP—4910) Reference computations of public dose 
and cancer risk from airborne releases of plutonium. Nuclear 
safety technical report. Peterson, V.L. EG and G Rocky Flats, 
Inc., Gokden, CO (United States). 23 Dec 1993. 147p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC34- 
SORF62349. Order Number DE95007621. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents results of computations of doses and the as- 
sociated health risks of postulated accidental atmospheric releases 
from the Rocky Flats Plant (RFP) of one gram of weapons-grade 
plutonium in a form that is respirable. These computations are in- 
tended to be reference computations that can be used to evaluate 
a variety of accident scenarios by scaling the dose and health risk 
results presented here according to the amount of plutonium postu- 
lated to be released, instead of repeating the computations for 
each scenario. The MACCS2 code has been used as the basis of 
these computations. The basis and capabilities of MACCS2 are 
summarized, the parameters used in the evaluations are discussed, 
and results are presented for the doses and health risks to the 
public, both the Maximum Offsite Individual (a maximally exposed 
individual at or beyond the plant boundaries) and the population 
within 50 miles of RFP. A number of different weather scenarios 
are evaluated, including constant weather conditions and observed 
weather for 1990, 1991, and 1992. The isotopic mix of weapons- 
grade plutonium will change as it ages, the *4’Pu decaying into 
41am. The 241Am reaches a peak concentration after about 72 
years. The doses to the bone surface, liver, and whole body will in- 
crease slightly but the dose to the lungs will decrease slightly. The 
overall cancer risk will show almost no change over this period. 
This change in cancer risk is much smaller than the year-to-year 
variations in cancer risk due to weather. Finally, x/Q values are 
also presented for other applications, such as for hazardous chem- 
ical releases. These include the x/Q values for the MOI, for a 
collocated worker at 100 meters downwind of an accident site, and 
the x/Q value integrated over the population out to 50 miles. 


12476 (SAND-94-3123) Summary of field operations 
Technical Area | well PGS-1. Site-Wide Hydrogeologic Charac- 
terization Project. Fritts, J.E. (GRAM, Inc., Albuquerque, NM 
(United States)); McCord, J.P. Sandia National Labs., Albuquerque, 
NM (United States). Feb 1995. 88p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95007760. Source: OSTI; NTIS; INIS; GPO Dep. 

The Environmental Restoration (ER) Project at Sandia National 
Laboratories, New Mexico is managing the project to assess and, 
when necessary, to remediate sites contaminated by the lab 
operations. Within the ER project, the site-wide hydrogeologic char- 
acterization task is responsible for the area-wide hydrogeologic 
investigation. The purpose of this task is to reduce the uncertainty 
about the rate and direction of groundwater flow beneath the area 
and across its boundaries. This specific report deals with the instal- 
lation of PGS-1 monitoring well which provides information on the 
lithology and hydrology of the aquifer in the northern area of the 
Kirtland Air Force Base. The report provides information on the 
well design; surface geology; stratigraphy; structure; drilling, com- 
pletion, and development techniques; and borehole geophysics 
information. 


12477 (UCRL-50027-93) Environmental report 1993. Wil, 
G.C. (ed.) (and others); Gallegos, G.M.; Tate, P.J.; Balke, B.K. 
Lawrence Livermore National Lab., CA (United States). 1 Sep 
1994. 4834p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95006428. Source: OSTI; NTIS; INIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL), a US Depart- 
ment of Energy (DOE) facility operated by the University of 
California, serves as a national resource of scientific, technical, 
and engineering capability with a special focus on national security. 
Over the years, the Laboratory's mission has been broadened to 
encompass such areas as strategic defense, energy, the environ- 
ment, biomedicine, the economy, and education. The Laboratory 
carries out this mission in compliance with local, state, and federal 
environmental regulatory requirements and takes measures to en- 
sure that its operations do not adversely affect the environment or 
public health. It does so with the support of the Environmental Pro- 
tection Department, which is responsible for environmental 
monitoring, environmental restoration, hazardous waste manage- 
ment, and ensuring environmental compliance. During 1993, the 
Environmental Protection Department conducted sampling of air, 
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sewage effluent, ground water, surface water, soil, vegetation and 
foodstuffs, and took measurements of environmental radiation. It 
performed more than 190,000 analyses of environmental samples. 
The analytical results are summarized along with evaluations of the 
impact of radioactive and nonradioactive materials, a discussion of 
the effects of LLNL operations on the environment, and a summary 
of the activities undertaken to comply with local, state, and federal 
environmental laws. 


12478 (WHC-EP-0840) Diffuse and fugitive emission dose 
assessment on the Hanford Site. Davis, W.E. (Westinghouse 
Hanford Co., Richland, WA (United States)); Schmidt, J.W.; Gleck- 
ler, B.P.; Rhoads, K. Westinghouse Hanford Co., Richland, WA 
(United States). Jan 1995. 55p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95007773. Source: OSTI; NTIS; INIS; GPO Dep. 

On February 3, 1993, the US Department of Energy, Richland 
Operations Office (RL), received a Compliance Order and Informa- 
tion Request from the Director of the Air and Toxics Division of the 
US Environmental Protection Agency (EPA), Region 10. The Com- 
pliance Order requires RL to (1) evaluate all radionuclide emission 
points at the Hanford Site to determine which are subject to contin- 
uous emission measurement requirements in 40 Code of Federal 
Regulations (CFR) 61, Subpart H, and (2) continuously measure 
radionuclide emissions in accordance with 40 CFR 61.93. The In- 
formation Request requires RL to provide a written Compliance 
Plan to meet the requirements of the Compliance Order. The RL 
Compliance Plan included as one of its milestones the requirement 
to develop a Federal Facility Compliance Agreement (FFCA). An 
FFCA was negotiated between RL and the EPA, Region 10, and 
was entered into on February 7, 1994. One of the milestones was 
to provide EPA, Region 10, with a copy of the Federal Clean Air 
Act Title V operating air permit application and Air Emission Inven- 
tory (AEl) concurrent with its submission to the Washington State 
Department of Ecology. The AEI will include an assessment of the 
diffuse and fugitive emissions from the Hanford Site. This assess- 
ment does not identify any diffuse or fugitive emission source that 
would cause an effective dose equivalent greater than 0.1 mrenvyr. 


12479 (WHC-SD-EN-DP-071-Rev.1) Hanford well custodi- 
ans. Revision 1. Schatz, A.L.; Underwood, D.J. Westinghouse 
Hanford Co., Richland, WA (United States). 2 Feb 1995. 582p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008451. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site Groundwater Protection Management Program 
recognized the need to integrate monitoring well activities in a cen- 
tralized manner. A key factor to Hanford Site well integration was 
the need to clearly identify a responsible party for each of the 
wells. WHC was asked to identify all wells on site, the program(s) 
using each well, and the program ultimately responsible for the 
well. This report lists the custodian and user(s) for each Hanford 
well and supplies a comprehensive list of all decommissioned and 
orphaned wells on the Hanford Site. This is the first update to the 
original report released in December 1993. 


12480 (WHC-SD-LEF-TS—001-Rev.1) 200 Area treated efflu- 
ent disposal facility operational test specification. Crane, A.F. 
Westinghouse Hanford Co., Richland, WA (United States). 2 Feb 
1995. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95007226. Source: OSTI; NTIS; INIS; GPO Dep. 

This document identifies the test specification and test require- 
ments for the 200 Area Treated Effluent Disposal Facility (200 Area 
TEDF) operational testing activities. These operational testing ac- 
tivities, when completed, demonstrate the functional, operational 
and design requirements of the 200 Area TEDF have been met. 


12481 


(WHC-SD-WM-T-685) 296-B-5 Stack monitoring and 
sampling system annual system assessment report. Ridge, 
T.M. Westinghouse Hanford Co., Richland, WA (United States). 
Feb 1995. 46p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC06-87RL10930. Order 

DE95008413. Source: OSTI; NTIS; INIS; GPO Dep. 
The B Plant Administration Manual requires an annual system 

assessment to evaluate and report the present condition of the 


Number 
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sampling and monitoring system associated with Stack 296-B-5 at 
B Plant. The sampling and monitoring system associated with 
stack 296-B-5 is functional and performing satisfactorily. This docu- 
ment is an annual assessment report of the systems associated 
with the 296-B-5 stack. 


12482 (WHC-SD-WM-TRP-227) Final report of fugitive and 
diffuse emissions evaluations at the Hanford Site, CY 1994. 
Gleckler, B.P.; Schmidt, J.W. Westinghouse Hanford Co., Richland, 
WA (United States). 17 Feb 1995. 84p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95008036. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this study was to evaluate several of Hanford’s 
major diffuse emission sources and evaluate the effectiveness of 
monitoring these sources individually versus collectively. The re- 
sults from this evaluation may also be utilized to demonstrate 
Westinghouse’s compliance status with the applicable air emis- 
sions regulations and determine if additional studies and/or 
evaluations are necessary. Air sampling results from four waste 
handling and storage facilities were collected for a one week pe- 
riod and analyzed. The following is a list of the selected sampling 
sites: Plutonium Finishing Plant; 241-BY Tank Farm; 1301-N 
Trench; 300 Area Trenches and North Ponds. These sites were 
chosen as being representative of most of the Hanford waste sites, 
which are known to be diffuse emission sites. The sites were eval- 
uated on the following criteria: physical size, surface contamination 
levels, geology, vegetation density, surface cover, potential for 
occupational exposure, and potential for public exposure. The se- 
lected sites vary greatly with the selection criteria parameters, and 
as a result should provide representative data for most of Han- 
ford’s waste sites. 


0540 Health and Safety 


Refer also to citation(s) 12150, 12153, 12165, 12181, 12182, 
12190, 12193, 12207, 12212, 12213, 12214, 12215, 12216, 12230, 
12241, 12243, 12244, 12245, 12246, 12247, 12248, 12250, 12259, 
12270, 12298, 12301, 12309, 12324, 12352, 12353, 12356, 12357, 
12382, 12388, 12392, 12396, 12403, 12404, 12406, 12408, 12411, 
12416, 12420, 12422, 12425, 12432, 12440, 12445, 12455, 12460, 
12468, 12473, 12481, 12891, 12892, 12893, 12980, 12981, 12996, 
13344, 13347, 13349, 13350, 13364, 13683, 13840, 13848, 13851, 
13858, 14056, 14061, 14062, 14077, 14613, 14702, 14703 


12483 (ANL/CMT/CP-—85758) Characterization of uranium- 
and plutonium-contaminated solls by electron microscopy. 
Buck, E.C. (Argonne National Lab., IL (United States)); Dietz, N.L.; 
Fortner, J.A.; Bates, J.K.; Brown, N.R. Argonne National Lab., IL 
(United States). [1995]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
950216-65: Waste management '95, Tucson, AZ (United States), 
26 Feb - 2 mar 1995). Order Number DE95008276. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Electron beam techniques have been used to characterize 
uranium-contaminated soils from the Fernald Site in Ohio, and also 
plutonium-bearing ‘hot particles, from Johnston Island in the Pacific 
Ocean. By examining Fernald samples that had undergone chemi- 
cal leaching it was possible to observe the effect the treatment had 
on specific uranium-bearing phases. The technique of Heap leach- 
ing, using carbonate solution, was found to be the most successful 
in removing uranium from Fernald soils, the Heap process allows 
aeration, which facilitates the oxidation of uraninite. However, an- 
other refractory uranium(IV) phase, uranium metaphosphate, was 
not removed or affected by any soil-washing process. Examination 
of “hot particles” from Johnston Island revealed that plutonium and 
uranium were present in 50-200 nm particles, both amorphous and 
crystalline, within a partially amorphous aluminum oxide matrix. 
The aluminum oxide is believed to have undergone a crystalline-to- 
amorphous transition caused by alpha-particle bombardment during 
the decay of the plutonium. 


12484 (ANL/EAD/TM-26) A survey of the wetlands and 
floodplains of the borrow area and wetland/shorebird complex 
for the remedial action at the chemical plant area of the Wel- 
don Spring Site. Van Lonkhuyzen, R.; Yin, S.; Hlohowskyj, |. 





Argonne National Lab., IL (United States). Feb 1995. 36p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE95008328. Source: OSTI; 
NTIS; GPO Dep. 

The US Department of Energy is conducting cleanup operations 
at the Weldon Spring site, St. Charles, Missouri, that will include 
development of a 77-ha (191-acre) soil borrow area. Eight wet- 
lands, including riverine and palustrine emergent wetland types and 
totaling 0.9 ha (2.2 acres), will be eliminated during excavation of 
the borrow area. A 23-ha (57-acre) wetland/shorebird complex will 
be created at the Busch Conservation Area. The complex will in- 
clude 2 ha (5 acres) of palustrine emergent wetland as mitigation 
for wetland losses in the borrow area. 


12485 (BNL-49601-Rev.1) Regulations, guidelines, stan- 
dards, and policies pertaining to decontamination and 
decommissioning activities: A literature review. Informal re- 
port, Revision 1. Cowgill, M.G. Brookhaven National Lab., Upton, 
NY (United States). Sep 1994. 50p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95007683. Source: OSTI; NTIS; INIS; GPO Dep. 
A literature review of the existing rules, regulations, and guide- 
lines pertaining to the decontamination and decommissioning of 
nuclear facilities has been updated. Included in the survey are US 
Government documents, national (industrial) standards, interna- 
tional standards and guidelines, and the regulations issued by 
various national governments, such as the United Kingdom, 
Canada, and Germany. The Department of Energy (DOE) complex 
contains within it almost 1,000 nuclear facilities which will require 
decommissioning in the coming years. This action will entail activi- 
ties in many different areas, one of which will involve the 
development of the basic safety principles to be applied to the pro- 
cess as a whole. These principles will be used to guide personnel 
in the development of safety assessment procedures for decontam- 
ination and decommissioning (D and D) activities and in conducting 
safety assessments of such activities at the facilities themselves. 
The present report represents an updating of the original report. It 
retains all the information that appeared in the original report with 
the new material integrated into the applicable sections. Future re- 
visions will be made as additional information becomes available. 


12486 (CONF-930483-15) Waste minimization opportun- 
ties at the U.S. Uranium Mill Tailings Remedial Action 
(UMTRA) Project, Rifle, Colorado, site. Hartmann, G.L. (Ger- 
aghty and Miller, Albuquerque, NM (United States)); Arp, S.; 
Hempill, H. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. From 9. 
waste minimization and pollution prevention conference; San Fran- 
cisco, CA (United States); 13-15 Apr 1993. Order Number 
DE95007608. Source: OSTI; NTIS; INIS; GPO Dep. 

At two uranium mill sites in Rifle, Colorado, the US Department 
of Energy (DOE) Uranium Mill Tailings Remedial Action (UMTRA) 
Project is removing uranium mill tailings and contaminated sub- 
grade soils. This remediation activity will result in the production of 
groundwater contaminated with uranium, heavy metals, ammonia, 
sulfates, and total dissolved solids (TDS). The initial remediation 
plan called for a wastewater treatment plant for removal of the ura- 
nium, heavy metals, and ammonia, with disposal of the treated 
water, which still includes the sulfates and TDSS, to the Colorado 
River. The National Pollutant Discharge Elimination (NPDES) per- 
mit issued by the Colorado Department of Health for the two Rifle 
sites contained more restrictive discharge limits than originally an- 
ticipated. During the detailed review of alternate treatment systems 
to meet these more restrictive limits, the proposed construction 
procedures were reviewed emphasizing the methods to minimize 
groundwater production to reduce the size of the water treatment 
facility, or to eliminate it entirely. It was determined that with 
changes to the excavation procedures and use of the contami- 
nated groundwater for use in dust suppression at the disposal site, 
discharge to the river could be eliminated completely. 


12487 (CONF-9410300—1) Identifying, meeting, and assess- 
Ing customer e tions. Danner, T.A. Oak Ridge National 
Lab., TN (United States). [1995]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
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From 18. annual TRADE conference: customer-driven training on 
line management expectations; Dallas, TX (United States); 31 Oct 
- 2 nov 1994. Order Number DE95007365. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Includes viewgraphs. 

Maintaining proficiency in carrying out mission goals is funda- 
mental to the success of any organization. The definitive mission of 
the Waste Management and Remedial Action Division (WMRAD) of 
Oak Ridge National Laboratory (ORNL) is “to conduct waste man- 
agement activities in a compliant, publicly acceptable, technically 
sound, and cost-efficient manner’. In order to effectively fulfill this 
mission, must meet or exceed several standards in respect to our 
customers. These include: (1) identifying current and future cus- 
tomer expectations; (2) managing our relationships with our 
customers; (3) ensuring our commitment to our customers; and (4) 
measuring our success m customer satisfaction. Our customers 
have a great variety of requirements and expectations. Many of 
these are in the form of local, state, and federal regulations and 
environmental standards. Others are brought to our attention 
through inquires made to the Department of Energy 
(DOE).Consumer surveys have proven to be effective tools which 
have been used to make improvements, enhance certain program 
elements, and identify beneficial areas in already existing pro- 
grams. In addition, national working groups, technology transfer 
meetings, and manager/contractor’s meeting offer excellent oppor- 
tunities to assess our activities. 


12488 (CONF-950232-20) Application of the selective 
equipment removal system to D&D tasks. Noakes, M.W.; 
Hamel, W.R.; Dixon, W.E. Oak Ridge National Lab., TN (United 
States). [1995]. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 6. Ameri- 
can Nuclear Society meeting on robotics and remote systems; 
Monterey, CA (United States); 5-10 Feb 1995. Order Number 
DE95007369. Source: OSTI; NTIS; INIS; GPO Dep. 

The Selective Equipment Removal System has been designed 
as a generic and reconfigurable remote manipulation platform to 
demonstrate and evaluate mobile telerobotic concepts suitable for 
performing selective decontamination and dismantiement functions. 
Both radioactive and hazardous chemical environments dictate that 
human presence should be minimized in many of these activities. 
In addition, robotic deployment of large and heavy tools should im- 
prove safety of operation by limiting human proximity to tooling. 
Monotonous, repetitive, and high precision activities should also 
benefit by robotic completion. This paper discusses the develop- 
ment of the Selective Equipment Retrieval System and its remote 
manipulation platform, the Dual Arm Work Module, applicable tool- 
ing, and application to various decontamination and dismantiement 
tasks. 


12489 (CONF-950268-2) Engineering solutions to the long- 
term stabilization and isolation of uranium mill tailings in the 
United States. Sanders, D.R. (Morrison Knudsen Environmental 
Services, San Francisco, CA (United States). UMTRA Project); 
Lommler, J.C. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). [1995]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-91AL62350. From Inter- 
national conference on radiation protection and radioactive waste 
management in the mining and minerals industry; No City Given 
(South Africa); 20 Feb 1995. Order Number DE95007614. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Engineering solutions to the safe and environmentally protective 
disposal and isolation of uranium mill tailings in the US include 
many factors. Cover design, materials selection, civil engineering, 
erosive forces, and cost effectiveness are only a few of those 
factors described in this paper. The systems approach to the engi- 
neering solutions employed in the US is described, with emphasis 
on the standards prescribed for the Uranium Mill Tailings Remedial 
Action Project. Stabilization and isolation of the tailings from 
humans and the environment are the primary goals of the US ura- 
nium mill tailings control standards. The performance of cover 
designs with respect to water infiltration, radon exhalation, 
geotechnical stability, erosion protection, human and animai intru- 
sion prevention, and longevity are addressed. The need for and 
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frequency of surveillance efforts to ensure continued disposal sys- 
tem performance are also assessed. 


12490 (CONF-950268-3) Contaminant distributions at typ- 
cal U.S. uranium milling facilities and their effect on remedial 
action decisions. Hamp, S. (USDOE Albuquerque Operations Of- 
fice, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office); Jackson, T.J.; Dotson, P.W. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). [1995]. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-91AL62350. From International conference on radiation pro- 
tection and radioactive waste management in the mining and 
minerals industry; No City Given (South Africa); 20 Feb 1995. Or- 
der Number DE95007606. Source: OSTI; NTIS; INIS; GPO Dep. 

Past operations at uranium processing sites throughout the US 
have resulted in local contamination of soils and ground water by 
radionuclides, toxic metals, or both. Understanding the origin of 
contamination and how the constituents are distributed is a basic 
element for planning remedial action decisions. This report de- 
scribes the radiological and nonradiological species found in 
ground water at a typical US uranium milling facility. The report will 
provide the audience with an understanding of the vast spectrum 
of contaminants that must be controlled in planning solutions to the 
long-term management of these waste materials. 


12491 (DOE/AL/62350-3F) Burrell, Pennsylvania, vicinty 
property Long-Term Surveillance Pian. Final report. Jacobs En- 
gineering Group, Inc., Albuquerque, NM (United States). Sep 1993. 
68p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95008758. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to establish elements of the US 
Department of Energy (DOE) Long-Term Surveillance Plan (LTSP) 
for the Burrell, Pennsylvania, vicinity property. The US Nuclear 
Regulatory Commission (NRC) will use this plan to support the is- 
suance of a license for the long-term surveillance and maintenance 
of the Burrell vicinity property. The DOE and the NRC previously 
reached agreement regarding the issuance of a license for the Bur- 
rell vicinity property. This is a departure from the Uranium Mill 
Tailings Radiation Control Act (UMTRCA) of 1978, which requires 
the licensing only of disposal sites, not vicinity properties. How- 
ever, given the unusually large volume of wastes and the distance 
from the Canonsburg disposal cell of the Burrell vicinity property, it 
was agreed that a license for a designed disposal cell with surveil- 
lance requirements constituted a reasonable and prudent approach 
in keeping with the spirit of UMTRCA. The Burrell vicinity property 
covers approximately 29 hectares (72 acres). Disposal of the 
10,500 tonnes (| 1,600 tons) of residual radioactive material (RRM) 
removed from the Canonsburg Uranium Mill Tailings Remedial Ac- 
tion (UMTRA) Project site took place within an approximately 
0.6-hectare (1.6-acre) section in the western portion and an ap- 
proximately 0.6-hectare (1.6-acre) section in the eastern portion of 
the Burrell vicinity property. The RRM was brought in as fill for un- 
der the ConRail railroad tracks. The excess RRM was placed in a 
storage location adjacent to the Conemaugh River at Burrell, which 
was later added to the disposal area. The disposal area contains a 
total of 78,000 tonnes (86,000 tons) of RRM. 


12492 (DOE/AL/62350-8F) Geomorphic stability fleld re- 
connaissance site visit, Canonsburg, Pennsylvania, December 
1992. Final report. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). May 1993. 33p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE95008761. Source: OSTI; NTIS; INIS; GPO Dep. 

To license the Canonsburg site, the US Nuclear Regulatory 
Commission (NRC) has required that geomorphic stability be 
demonstrated for the stream banks and slopes around the perime- 
ter of the site for 200 years. Based on a study of the stream 
channel and slopes, it has been determined that due to recent hu- 
man intervention, the required geomorphic stability cannot now be 
achieved without installation of erosion protection works and con- 
tinued monitoring of the site. The Pittsburgh District Corps of 
Engineers has plans to channelize Chartiers Creek and install 
erosion protection rock within the next 5 or 6 years, if local govern- 
ment agencies raise the necessary matching funds. Much of the 
stream bank and slope adjacent to the “fenced in” western area of 
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the site is anticipated to remain geomorphically stable for more 
than 20 years, but less than 200 years without human intervention. 
Therefore in much of this area, the Corps of Engineers will have 
adequate time to perform its work without jeopardizing the integrity 
of the controlled area. In contrast, two approximately 200-foot (ft) 
(60-meter [m]) long portions of the stream channel located north- 
northwest of the encapsulation area are subject to active stream 
erosion that threatens the integrity of the controlled area. These ar- 
eas should be fixed by installation of erosion protection rock within 
the next 2 years. 


12493 (DOE/AL/62350-15F) Radiological surveillance of 
Remedial Action activities at the processing site, Ambrosia 
Lake, New Mexico, April 12-16, 1993. Final report. Jacobs Engi- 
neering Group, Inc., Albuquerque, NM (United States). Apr 1993. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95008756. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project's 
Technical Assistance Contractor (TAC) performed a radiological 
surveillance of the Remedial Action Contractor (RAC), MK- 
Ferguson and CWM Federal Environmental Services, Inc., at the 
processing site in Ambrosia Lake, New Mexico. The requirements 
and attributes examined during the audit were developed from re- 
viewing working-level procedures developed by the RAC. Objective 
evidence, comments, and observations were verified based on in- 
vestigating procedures, documentation, records located at the site, 
personal interviews, and tours of the site. No findings were identi- 
fied during this audit. Ten site-specific observations, three good 
practice observations, and five programmatic observations are pre- 
sented in this report. The overall conclusion from the surveillance 
is that the radiological aspects of the Ambrosia Lake, New Mexico, 
remedial action program are performed adequately. The results of 
the good practice observations indicate that the site health physics 
(HP) staff is taking the initiative to address and resolve potential is- 
sues, and implement suggestions useful to the UMTRA Project. 
However, potential exists for improving designated storage areas 
for general items, and the RAC Project Office should consider re- 
solving site-specific and procedural inconsistencies. 


12494 (DOE/AL/62350-18F) Quality assurance project plan 
for the UMTRA technical assistance contractor hydrochem- 
istry facility. Final report. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Jul 1993. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE95008755. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) hydrochem- 
istry facility is used to perform a limited but important set of 
services for the UMTRA Project. Routine services include support 
of field-based hydrological and geochemical operations and water 
sampling activities. Less commonly, the hydrology and geochem- 
istry staff undertake special studies and site characterization 
studies at this facility. It is also used to train hydrologists, geo- 
chemists, and groundwater sampling crews. A review of this 
Quality Assurance Project Plan (QAPP) shall be accomplished 
once each calendar year. This review will be targeted to be accom- 
plished not sooner than 6 months and not later than 18 months 
after the last review. 


12495 (DOE/AL/62350-23F) Special study for the statistical 
evaluation of groundwater data trends. Final report. Jacobs En- 
gineering Group, Inc., Albuquerque, NM (United States). May 
1993. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95008754. Source: OSTI; NTIS; INIS; GPO Dep. 

Analysis of trends over time in the concentrations of chemicals in 
groundwater at Uranium Mill Tailings Remedial Action (UMTRA) 
Project sites can provide valuable information for monitoring the 
performance of disposal cells and the effectiveness of groundwater 
restoration activities. Random variation in data may obscure real 
trends or may produce the illusion of a trend where none exists, so 
statistical methods are needed to reliably detect and estimate 
trends. Trend analysis includes both trend detection and estima- 
tion. Trend detection uses statistical hypothesis testing and 
provides a yes or no answer regarding the existence of a trend. 





Hypothesis tests try to reach a balance between false negative and 
false positive conclusions. To quantify the magnitude of a trend, 
estimation is required. This report presents the statistical concepts 
that are necessary for understanding trend analysis. The types of 
patterns most likely to occur in UMTRA data sets are emphasized. 
Two general approaches to analyzing data for trends are proposed 
and recommendations are given to assist UMTRA Project staff in 
selecting an appropriate method for their site data. Trend analysis 
is much more difficult when data contain values less than the re- 
ported laboratory detection limit. The complications that arise are 
explained. This report also discusses the impact of data collection 
procedures on statistical trend methods and offers recommenda- 
tions to improve the efficiency of the methods and reduce sampling 
costs. Guidance for determining how many sampling rounds might 
be needed by statistical methods to detect trends of various magni- 
tudes is presented. This information could be useful in planning 
site monitoring activities. 


12496 (DOE/AL/62350—25F) Radiological audit of remedial 
action activities at the processing sites Mexican Hat, Utah and 
Monument Valley, Arizona. Audit date: May 3-7, 1993, Final re- 
port. Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). May 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350. Order Number 
DE95008753. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project's 
Technical Assistance Contractor (TAC) performed a radiological au- 
dit of the Remedial Action Contractor (RAC), MK-Ferguson and 
CWM Federal Environmental Services, Inc., at the processing sites 
in Mexican Hat, Utah, and Monument Valley, Arizona. This audit 
was conducted May 3-7, 1993, by Bill James and Gerry Simiele of 
the TAC. Three site-specific findings and four observations were 
identified during the audit and are presented in this report. The 
overall conclusion from the audit is that the majority of the radio- 
logical aspects of the Mexican Hat, Utah, and Monument Valley, 
Arizona, remedial action programs are performed adequately. How- 
ever, the findings identify that there is some inconsistency in 
following procedures and meeting requirements for contamination 
control, and a lack of communication between the RAC and the 
DOE on variances from the published remedial action plan (RAP). 


12497 (DOE/AL/62350-28) UMTRA water sampling techni 
cal (peer) review: Responses to observations, comments, and 
recommendations submitted by Don Messinger (Roy F. We- 
ston, Inc.). Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Aug 1993. 64p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE95008752. Source: OSTI; NTIS; INIS; GPO Dep. 

An independent technical review (peer review) was conducted 
during the period of September 15-17, 1992. The review was con- 
ducted by C. Warren Ankerberg (Geraghty and Miller, Inc., Tampa, 
Florida) and Don Messinger (Roy F. Weston, Inc., West Chester, 
Pennsylvania). The review was held at Jacobs Engineering in Albu- 
querque, New Mexico, and at the Shiprock, New Mexico, site. The 
peer review included a review of written documentation [water 
sampling standard operating procedures (SOP)], an inspection of 
technical reports and other deliverables, a review of staff qualifica- 
tions and training, and a field visit to evaluate the compliance of 
field procedures with SOPS. Upon completion of the peer review, 
each reviewer independently prepared a report of findings from the 
review. The reports listed findings and recommended actions. This 
document responds to the observations, comments, and recom- 
mendations submitted by Don Messinger following his review. The 
format of this document is to present the findings and recommen- 
dations verbatim from Mr. Messinger’s report, followed by 
responses from the UMTRA Project staff. Included in the re- 
sponses from the UMTRA Project staff are recommended changes 
in SOPs and strategies for implementing the charges. 


12498 (DOE/AL/62350-85-Rev.1) Mitigation and Monitoring 
Plan for impacted wetlands at the Gunnison UMTRA Project 
site, Gunnison, Colorado. Revision 1. Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Dec 1994. 112p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE95007610. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The Gunnison, Colorado, abandoned uranium mill site is one site 
being cleaned up by the DOE under UMTRCA authority. This site’s 
contaminated material is being transported to a disposal site on US 
Bureau of Land Management (BLM) land east of Gunnison. Reme- 
dial action activities have temporarily disturbed 0.8 acre (ac) (0.3 
hectares [ha]) of wetlands and permanently eliminated 4.3 ac (1.7 
ha). As required by the Clean Water Act, the US Army Corps of 
Engineers (USACE) prepared a Section 404 Permit that addresses 
the loss of wetlands as a result of remedial action at the Gunnison 
UMTRA Project site. The 404 permit includes this report as an at- 
tachment and it describes the wetland mitigation and monitoring 
plan. The DOE formulated this plan in consultation with the BLM 
and the USACE. This report represents a revised version of the 
mitigation and monitoring plan (DOE, 1992b). 


12499 (DOE/AL/62350—152-Rev.1) Uranium Mill Tailings Re- 
medial Action Project, Surface Project Management Plan. 
Revision 1. Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Dec 1994. 74p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE95007605. Source: OSTI; NTIS; INIS; GPO Dep. 

Title | of the Uranium Mill Tailings Radiation Control Act 
(UMTRCA) authorizes the US Department of Energy (DOE) to 
undertake remedial action at 24 designated inactive uranium pro- 
cessing sites and associated vicinity properties (VP) containing 
uranium mill tailings and related residual radioactive materials. The 
purpose of the Uranium Mill Tailings Remedial Action (UMTRA) 
Surface Project is to minimize or eliminate radiation health hazards 
to the public and the environment at the 24 sites and related VPs. 
This document describes the management organization, system, 
and methods used to manage the design, construction, and other 
activities required to clean up the designated sites and associated 
VPs, in accordance with the UMTRCA. 


12500 (DOE/AL/62350—174-Rev.1) Economic impact study 
of the Uranium Mill Tailings Remedial Action Project in Col 
orado: Colorado State fiscal year 1994. Revision 1. Jacobs 
Engineering Group, Inc., Albuquerque, NM (United States). Dec 
1994. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE95007611. Source: OSTI; NTIS; INIS; GPO Dep. 

The Colorado economic impact study summarizes employment 
and economic benefits to the state from activities associated with 
the Uranium Mill Tailings Remedial Action (UMTRA) Project during 
Colorado state fiscal year 1994 (1 July 1993 through 30 June 
1994). To capture employment information, a questionnaire was 
distributed to subcontractor employees at the active UMTRA 
Project sites of Grand Junction, Naturita, Gunnison, and Rifle, Col- 
orado. Economic data were requested from each site prime 
subcontractor, as well as from the Remedial Action Contractor. In- 
formation on wages, taxes, and subcontract expenditures in 
combination with estimates and economic multipliers is used to es- 
timate the dollar economic benefits to Colorado during the state 
fiscal year. Finally, the fiscal year 1994 estimates are compared to 
fiscal year 1993 employment and economic information. 


12501 (DOE/AL/62350—175) Baseline risk assessment of 
ground water contamination at the uranium mill tailings site 
near Durango, Colorado. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Feb 1995. 237p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE95007609. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This risk assessment evaluates the possibility of health and envi- 
ronmental risks from contaminated ground water at the uranium mill 
tailings site near Durango, Colorado. The former uranium process- 
ing site’s contaminated soil and material were removed and placed 
at a disposal site located in Body Canyon, Colorado, during 1986— 
1991 by the US Departments of Energy's Uranium Mill Tailings 
Remedial Action (UMTRA) Project. Currently, the UMTRA Project 
is evaluating the nature and extent of ground water contamination 
at the site. This risk assessment follows an approach similar to that 
used by the US Environmental Protection Agency. The first step is 
to determine what site-related contaminants are found in ground 
water samples. The next step in the risk assessment is to deter- 
mine how much of these contaminants people might ingest if they 
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got their drinking water from a well on the site. In accordance with 
standard practice for this type of risk assessment, the highest con- 
taminant concentrations from the most contaminated wells are 
used. The risk assessment then explains the possible health prob- 
lems that could result from this amount of contamination. 


12502 (DOE/AL/62350-181) UMTRA Project: Environment, 
Safety, and Health Plan. Jacobs Engineering Group, Inc., Albu- 
querque, NM (United States). Feb 1995. 107p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE95007607. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy has prepared this UMTRA Project 
Environment, Safety, and Health (ES and H) Plan to establish the 
policy, implementing requirements, and guidance for the UMTRA 
Project. The requirements and guidance identified in this plan are 
designed to provide technical direction to UMTRA Project contrac- 
tors to assist in the development and implementation of their ES 
and H plans and programs for UMTRA Project work activities. Spe- 
cific requirements set forth in this UMTRA Project ES and H Plan 
are intended to provide uniformity to the UMTRA Project's ES and 
H programs for processing sites, disposal sites, and vicinity proper- 
ties. In all cases, this UMTRA Project ES and H Plan is intended to 
be consistent with applicable standards and regulations and to 
provide guidance that is generic in nature and will allow for con- 
tractors’ evaluation of site or contract-specific ES and H conditions. 
This plan specifies the basic ES and H requirements applicable to 
UMTRA Project ES and H programs and delineates responsibilities 
for carrying out this plan. DOE and contractor ES and H personnel 
are expected to exercise professional judgment and apply a 
graded approach when interpreting these guidelines, based on the 
risk of operations. 


12503 (DOE/EA-0339) Environmental assessment of reme- 
dial action at the Slick Rock uranium mill tailings sites, Slick 
Rock, Colorado. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). Jan 1995. 156p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE95008022. Source: OSTI; NTIS; INIS; GPO Dep. 
The Uranium Mill Tailings Radiation Control Act of 1978, here- 
after referred to as the UMTRCA, authorized the US Department of 
Energy (DOE) to clean up two uranium mill tailings processing 
sites near Slick Rock, Colorado, in San Miguel County. The 
purpose of the cleanup is to reduce the potential health effects as- 
sociated with the radioactive materials remaining on the processing 
sites and on vicinity properties (VPs) associated with the sites. The 
US Environmental Protection Agency (EPA) promulgated standards 
for the UMTRCA that contained measures to control the contami- 
nated materials and to protect the ground water from further 
degradation. The sites contain concrete foundations of mill build- 
ings, tailings piles, and areas contaminated by windblown and 
waterborne radioactive tailings materials. The proposed action is to 
remediate the UC and NC sites by removing all contaminated 
materials within the designated site boundaries or otherwise asso- 
ciated with the sites, and relocating them to, and stabilizing them 
at, a location approximately 5 road mi (8 km) northeast of the pro- 
cessing sites on land administered by the US Bureau of Land 
Management (BLM). Remediation would be performed by the 
DOE's Uranium Mill Tailings Remedial Action (UMTRA) Project. 


12504 


(DOE/EM-0228) Environmental Management 1995: 
Progress and plans of the Environmental Management Pro- 
gram. USDOE Assistant Secretary for Environmental Management, 
Washington, DC (United States). Feb 1995. 104p. Sponsored by 


USDOE, Washington, DC (United States). Order 
DE95008736. Source: OSTI; NTIS; INIS; GPO Dep. 
Environmental Management 1995 is the second report prepared 
in response to the requirements of the National Defense Authoriza- 
tion Act for Fiscal Year 1994. The first report, Environmental 
Management 1994, was published in February 1994. This report is 
intended to provide a broad overview of the Environmental Man- 
agement program's activities in 1994, 1995, and 1996. The first 
section of this report describes the Department of Energy’s Envi- 
ronmental Management program. This is followed by a closer look 
at what the program is doing across the country, organized by re- 
gion to help the reader identify and locate sites of interest. Within 
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each region, details of the largest sites are followed by site sum- 
maries reported by State and a summary of activities under the 
Formerly Utilized Sites Remedial Action Program (FUSRAP) and 
Uranium Mill Tailings Remedial Action Project (UMTRA). For the 
purposes of this report, a “site” is a Department of Energy installa- 
tion; a “facility” is a building located on a Department of Energy 
site; and an “area” is a geographical area, operable unit, or waste 
area group of unspecified dimension within a site. Throughout this 
report, “year” refers to the Federal Government's Fiscal Year, 
which begins on October 1. For example, Fiscal Year 1995 began 
on October 1, 1994 and will end on September 30, 1995. Budget 
totals for Hanford include the Hanford Site and Richland Opera- 
tions Office. The Idaho National Engineering Laboratory includes 
the Idaho Chemical Processing Plant and the Idaho Operations Of- 
fice. The Oak Ridge Reservation budget includes Oak Ridge 
National Laboratory, the Y-12 Plant, the K-25 Site, Oak Ridge As- 
sociated Laboratories, the Oak Ridge Operations Office, and 
funding for the FUSRAP program. 


12505 (DOE/EW/50619-T1) A proposed framework for 
establishing integrated cost and performance criteria for envi- 
ronmental technologies. A summary report to the U.S. 
Department of Energy. National Environmental Technology Appli- 
cations Center, Pittsburgh, PA (United States); Environmental 
Protection Agency, Washington, DC (United States). Office of Re- 
search and Development. May 1994. 49p. Sponsored by USDOE, 
Washington, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract Al01-92EW50619. 
Agreement CR-815286-01-1. Order Number DE95007491. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Through an Interagency Agreement between the US Environ- 
mental Protection Agency (EPA) and the US Department of Energy 
(DOE), EPA directed a project to establish a suite of standard cost 
and performance criteria to guide the evaluation of environmental 
cleanup technologies for DOE sites. Ideally, these criteria would be 
“generic” in that they could be used as a basis for evaluating any 
cleanup technology for any DOE site. To be most useful, however, 
these criteria would also reflect the interests of diverse decision- 
makers who influence DOE technology evaluation. The project was 
conducted by the National Environmental Technology Applications 
Center (NETAC), a nonprofit organization specializing in the 
development and commercialization of new and innovative environ- 
mental technologies for national and international markets. To 
accomplish the project objective, NETAC (1) developed a data 
gathering questionnaire, (2) interviewed government and industry 
decisionmakers, (3) identified previous criteria development efforts, 
(4) conducted a workshop, (5) evaluated workshop discussions, 
and (6) applied its five years’ experience in commercializing envi- 
ronmental technologies to analyze project findings. The project 
resulted in the development of a unique and comprehensive re- 
source or tool to enhance communication among decisionmakers. 
This resource, a “Proposed Framework for Establishing Integrated 
Cost and Performance Criteria for Evaluating Environmental 
Cleanup Technologies for DOE Sites,” offers decisionmakers a 
first-time comprehensive assessment of major technology evalua- 
tion issues by a decisionmaker group. 


12506 (DOE/MC/29113-95/C0437) Interactive computer en- 
hanced remote viewing system. Smith, D.A.; Tourtellott, J.A. 
Mechanical Technology, Inc., Latham, NY (United States). [1994]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-92MC29113. (CONF-9411149-17: Opportunity 95: 
environmental technology through small business, Morgantown, 
WV (United States), 1617 Nov 1994). Order Number 
DE95007638. Source: OSTI; NTIS; INIS; GPO Dep. 

The Interactive, Computer Enhanced, Remote Viewing System 
(ICERVSA) is a volumetric data system designed to help the De- 
partment of Energy (DOE) improve remote operations in hazardous 
sites by providing reliable and accurate maps of task spaces where 
robots will clean up nuclear wastes. The ICERVS mission is to ac- 
quire, store, integrate and manage all the sensor data for a site 
and to provide the necessary tools to facilitate its visualization and 
interpretation. Empirical sensor data enters through the Common 
Interface for Sensors and after initial processing, is stored in the 
Volumetric Database. The data can be analyzed and displayed via 





a Graphic User Interface with a variety of visualization tools. Other 
tools permit the construction of geometric objects, such as wire 
frame models, to represent objects which the operator may recog- 
nize in the live TV image. A computer image can be generated that 
matches the viewpoint of the live TV camera at the remote site, fa- 
cilitating access to site data. Lastly, the data can be gathered, 
processed, and transmitted in acceptable form to a robotic con- 
troller. Descriptions are given of all these components. The final 
phase of the ICERVS project, which has just begun, will produce a 
full scale system and demonstrate it at a DOE site to be selected. 
A task added to this Phase will adapt the ICERVS to meet the 
needs of the Dismantlement and Decommissioning (D and D) work 
at the Oak Ridge National Laboratory (ORNL). 


12507 (DOE/MC/29120-95/C0416) Review of the Vortec soil 
remediation demonstration program. Patten, J.S. Vortec Corp., 
Collegeville, PA (United States). [1994]. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC29120. (CONF-9411149-24: Opportunity 95: environmental 
technology through small business, Morgantown, WV (United 
States), 16-17 Nov 1994). Order Number DE95007498. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The principal objective of the METC/Vortec program is to de- 
velop and demonstrate the effectiveness of the Vortec CMS in 
remediating soils contaminated with hazardous materials and/or 
low levels of radionuclides. To convincingly demonstrate the CMS's 
capability, a Demonstration Plant will be constructed and operated 
at a DOE site that has a need for the remediation of contamination 
soil. The following objectives will be met during the program: (1) 
establish the glass chemistry requirements to achieve vitrification of 
contaminated soils found at the selected DOE site; (2) complete 
the design of a fully integrated soil vitrification demonstration plant 
with a capacity to process 25 TPD of soil; (3) establish the cost of 
a fully integrated soil demonstration plant with a capacity to pro- 
cess 25 TPD of soil; (4) construct and operate a fully integrated 
demonstration plant; (5) analyze all influent and effluent streams to 
establish the partitioning of contaminants and to demonstrate 
compliance with all applicable health, safety, and environmental re- 
quirements; (6) demonstrate that the CMS technology has the 
capability to produce a vitrified product that will immobilize the haz- 
ardous and radionuclide materials consistent with the needs of the 
specific DOE waste repositories. 


12508 (DOE/MC/29467-95/C0426) Decontamination Sys- 
tems Information and Research Program. Berg, M. (and others); 
Sack, W.A.; Gabr, M. National Research Center for Coal and En- 
ergy, Morgantown, WV (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
92MC29467. (CONF-9411149-9: Opportunity 95: environmental 
technology through small business, Morgantown, WV (United 
States), 16-17 Nov 1994). Order Number DE95007570. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Decontamination Systems Information and Research 
Program at West Virginia University consists of research and de- 
velopment associated with hazardous waste remediation problems 
at the Department of Energy complex and elsewhere. This program 
seeks to facilitate expedited development and implementation of 
solutions to the nation’s hazardous waste clean-up efforts. By a 
unique combination of university research and private technology 
development efforts, new paths toward implementing technology 
and speeding clean-ups are achievable. Mechanisms include ag- 
gressive industrial tie-ins to academic development programs, 
expedited support of small business technology development ef- 
forts, enhanced linkages to existing DOE programs, and facilitated 
access to hazardous waste sites. The program topically falls into 
an information component, which includes knowledge acquisition, 
technology evaluation and outreach activities and an R and D com- 
ponent, which develops and implements new and improved 
technologies. Projects began in February 1993 due to initiation of a 
Cooperative Agreement between West Virginia University and the 
Department of Energy. 


12509 


(DOE/MC/30359-95/C0420) Laser surface cleaning. 
Freiwalkd, J.G.; Freiwald, D.A. F2 Associates, Albuquerque, NM 
(United States). [1994]. 9p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract AR21-94MC30359. (CONF- 
9411149-14: Opportunity 95: environmental technology through 
small business, Morgantown, WV (United States), 16-17 Nov 1994). 
Order Number DE95007497. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this work is a laboratory demonstration that red- 
lead primer and two-part epoxy paints can be stripped from 
concrete and metal surfaces using surface cleaning systems based 
on pulsed-repetition CO. lasers. The three goals are to: (1) 
demonstrate coatings removal, including surface pore cleaning; (2) 
demonstrate that there is negligible release of ablated contami- 
nants to the environment; and (3) demonstrate that the process will 
generate negligible amounts of additional waste compared to com- 
peting technologies. Phase 1 involved site visits to RMI and 
Fernald to assess the cleaning issues for buildings and parts. In 
addition, Phase 1 included detailed designs of a more powerful 
system for industrial cleaning rates, including laser, articulating 
optics, ablated-material capture suction nozzle attached to a hori- 
zontal raster scanner for floor cleaning, and filtration system. Some 
concept development is also being done for using robots, and for 
parts cleaning. In Phase 2 a transportable 6 kW system will be 
built and tested, with a horizontal surface scanner for cleaning 
paint from floors. The laboratory tests will again be instrumented. 
Some concept development will continue for using robots, and for 
parts cleaning. This report describes Phase 1 results. 


12510 (DOE/OR-01-1282-D4) Remedial _investigation/ 
feasibility study report for Lower Watts Bar Reservoir Opera- 
ble Unit. Oak Ridge National Lab., TN (United States); Jacobs 
Engineering Group, Inc., Pasadena, CA (United States). Mar 1995. 
410p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/ER-244-D4). Order 
Number DE95008652. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is the combined Remedial Investigation and Fea- 
sibility Study Report for the lower Watts Bar Reservoir (LWBR) 
Operable Unit (OU). The LWBR is located in Roane, Rhea, and 
Meigs counties, Tennessee, and consists of Watts Bar Reservoir 
downstream of the Clinch river. This area has received hazardous 
substances released over a period of 50 years from the US Depart- 
ment of Energy’s Oak Ridge Reservation (ORR), a National Priority 
List site established under the Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act (CERCLA). As required by 
this law, the ORR and all off-site areas that have received contami- 
nants, including LWBR, must be investigated to determine the risk 
to human health and the environment resulting from these releases, 
the need for any remedial action to reduce these risks, and the re- 
medial actions that are most feasible for implementation in this OU. 
Contaminants from the ORR are primarily transported to the LWBR 
via the Clinch River. There is little data regarding the quantities of 
most contaminants potentially released from the ORR to the Clinch 
River, particularly for the early years of ORR operations. Estimates 
of the quantities released during this period are available for most 
radionuclides and some inorganic contaminants, indicating that re- 
leases 30 to 50 years ago were much higher than today. Since the 
early 1970s, the release of potential contaminants has been moni- 
tored for compliance with environmental law and reported in the 
annual environmental monitoring reports for the ORR. 


12511 (DOE/OR-01-1292-D1) FY 1995 remedial investige- 
tion work plan for Waste Area Grouping 2 at Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. Watkins, D.R.; 
Herbes, S.E. (eds.). Oak Ridge National Lab., TN (United States). 
Sep 1994. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/ER-251-D1). Or- 
der Number DE95008504. Source: OSTI; NTIS; INIS; GPO Dep. 

ESD Publication 4302. 

Field activities to support the remedial investigation (Rl) of Waste 
Area Grouping (WAG) 2 at Oak Ridge National Laboratory (ORNL) 
include characterization of the nature and extent of contamination 
in WAG 2, specifically to support risk-based remediation decisions. 
WAG 2 is the major drainage system downgradient of other WAGs 
containing significant sources of contamination at ORNL. The Ri of 
WAG 2 is developed in three phases: Phase 1, initial scoping 
characterization to determine the need for early action; Phase 2, 
interim activities during remediation of upgradient WAGs to evalu- 
ate potential changes in the contamination status of WAG 2 that 
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would necessitate reevaluation of the need for early action; and 
Phase 3, completion of the RI process following remediation of up- 
slope WAGs. Specifically, Phase 2 activities are required to track 
key areas to determine if changes have occurred in WAG 2 that 
would require (1) interim remedial action to protect human health 
and the environment or (2) changes in remedial action plans and 
schedules for WAG2 because of changing contaminant release 
patterns in upslope WAGs or because of the effects of interim 
remedial or removal actions in other WAGs. This report defines ac- 
tivities to be conducted in FY 1995 for completion of the Phase 1 
RI and initiation of limited Phase 2 field work. 


12512 (DOE/OR/22028-T15) DOE Oak Ridge Environmental 
Restoration Program, technical support contractor. Monthly 
project status report, February 1995. Jacobs Engineering Group, 
Inc., Oak Ridge, TN (United States). Feb 1995. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
930R22028. Order Number DE95008331. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This is the monthly Project Status Report (February 1995) of the 
Jacobs Engineering group, Technical Support contractor for the 
DOE Oak Ridge Environmental Restoration Program. Included are 
the following areas of work: non-site specific tasks; Y-12 Plant; 
ORNL; K-25 site; off-site tasks; Paducah Gaseous Diffusion Plant 
Portsmouth Gaseous diffusion plant. 


12513 (DOE/RL-91-46-Draft-D) RCRA faclilty investigation/ 
corrective measures study work plan for the 100-NR-2 opera- 
ble unit, Hanford Site, Richland, Washington. Draft D. USDOE 
Richland Operations Office, WA (United States). Sep 1994. 424p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-93RL12367. Order Number DE95007597. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Four areas of the Hanford Site (the 100, 200, 300, and 1100 Ar- 
eas) have been included on the US Environmental Protection 
Agency's (EPA’s) National Priorities List (NPL) under the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
(CERCLA). More than 1,000 inactive waste disposal and un- 
planned release sites on the Hanford Site have been grouped into 
a number of source and groundwater operable units. These opera- 
ble units contain contamination in the form of hazardous waste, 
radioactive/hazardous mixed waste, and other CERCLA hazardous 
substances. Also included in the Tri-Party Agreement are 55 Re- 
source Conservation and Recovery Act (RCRA) treatment, storage, 
or disposal (TSD) facilities that will be closed or permitted to oper- 
ate in accordance with RCRA regulations. Some of the TSD 
facilities are included in the operable units. The Tri-Party Agree- 
ment requires that the cleanup programs at the Hanford Site 
integrate the requirements of CERCLA, RCRA, and Washington 
State’s dangerous waste (RCRA-equivalent) program. Pursuant to 
the Tri-Party Agreement, the 100-NR-2 groundwater operable unit 
is subject to RCRA corrective action authority. This work plan and 
the attached supporting project plans establish the operable unit 
setting and the objectives, procedures, tasks, and schedule for 
conducting the RCRA facility investigation/corrective measures 
study (RFV/CMS) for the 100-NR-2 operable unit. 


12514 (DOE/RL-91-46-Draft-E) RCRA facility investigation/ 
corrective measures study work plan for the 100-NR-2 opera- 
ble unit, Hanford Site, Richland, Washington. Draft E. USDOE 
Richland Operations Office, WA (United States). Oct 1994. 374p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-93RL12367. Order Number DE95007598. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Four areas of the Hanford Site (the 100, 200, 300, and 1100 Ar- 
eas) have been included on the US Environmental Protection 
Agency’s (EPA's) National Priorities List (NPL) under the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
(CERCLA). More than 1,000 inactive waste disposal and un- 
planned release sites on the Hanford Site have been grouped into 
a number of source and groundwater operable units. These opera- 
ble units contain contamination in the form of hazardous waste, 
radioactive/hazardous mixed waste, and other CERCLA hazardous 
substances. Also included in the Tri-Party Agreement are 55 Re- 
source Conservation and Recovery Act (RCRA) treatment, storage, 
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or disposal (TSD) facilities that will be closed or permitted to oper- 
ate in accordance with RCRA regulations. Some of the TSD 
facilities are included in the operable units. The Tri-Party Agree- 
ment requires that the cleanup programs at the Hanford Site 
integrate the requirements of CERCLA, RCRA, and Washington 
State’s dangerous waste (RCRA-equivalent) program. Pursuant to 
the Tri-Party Agreement, the 100-NR-2 groundwater operable unit 
is subject to RCRA corrective action authority. This work plan and 
the attached supporting project plans establish the operable unit 
setting and the objectives, procedures, tasks, and schedule for 
conducting the RCRA facility investigation/corrective measures 
study (RFV/CMS) for the 100-NR-2 operable unit. 


12515 (DOE/RL-92-63-Rev.2) Richland Environmental 
Restoration Project, 1995 fiscal year work plan: Work break- 
down structure 2.0. Revision 2. Bechtel Hanford, Inc., Richland, 
WA (United States). Oct 1994. 120p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-93RL12367. 
Order Number DE95007704. Source: OSTI; NTIS; INIS; GPO Dep. 

Site Management System (SMS) guidance requires a Fiscal Year 
Work Plan (FYWP) to be prepared for the Richland Environmental 
Restoration (ER) Project. This revision is a complete update to 
cover the fiscal year (FY) 1995 time period. The DOE is committed 
to a 30-year goal of completing the assessment and remediation of 
inactive facilities and sites on the Hanford Site that have been con- 
taminated by various types of waste. Waste generated by Hanford 
Site nuclear reactors and chemical reprocessing plants has been 
treated, stored, and/or disposed of in a variety of ways. Some of 
the waste contains radioactive materials or hazardous chemical 
materials, but most of the waste material is mixed waste. The pri- 
mary mission on the Hanford Site is waste management and 
environmental restoration and remediation. The ER Project was es- 
tablished in 1987 to plan, execute, and control the remediation 
efforts. 


12516 (DOE/RL—93-80) Limited field investigation report 
for the 100-NR-1 Operable Unit. USDOE Richland Operations Of- 
fice, WA (United States); Bechtel National, Inc., Richland, WA 
(United States). Mar 1995. 274p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-93RL12367. Order 
Number DE95008698. Source: OSTI; NTIS; INIS; GPO Dep. 

This limited field investigation (LFI) report summarizes the data 
collection and analysis activities conducted during the 100-NR-1 
Source Operable Unit LFI and the associated qualitative risk as- 
sessment (QRA), and makes recommendations on the continued 
candidacy of high-priority sites for interim remedial measures 
(IRM). The results and recommendations presented in this report 
are generally independent of future land-use scenarios. This report 
is unique in that it is based on Hanford-specific agreements dis- 
cussed in the Hanford Federai Facility Agreement and Consent 
Order (Tri-Party Agreement) (Ecology et al. 1992), the Hanford Site 
Risk Assessment Methodology (DOE-RL 1994a), the Remedial In- 
vestigation Feasibility Study Work Plan for the 100-NR-1 Operable 
Unit (DOE-RL 1992a), and the Hanford Past-Practice Strategy 
(HPPS) (DOE-RL 1991), and must be viewed in this context. The 
HPPS emphasizes initiating and completing waste site cleanup 
through interim actions. The strategy includes paths for interim 
decision-making and a final remedy-selection process for the oper- 
able unit. A LFI report is required, in accordance with the HPPS, 
when waste sites are to be considered for IRM and existing data 
are insufficient to formulate a conceptual model or perform a QRA. 
The purpose of the report is to identify those sites that are recom- 
mended to remain as candidates for IRM, provide a preliminary 
summary of site characterization studies, refine the conceptual 
model as needed, identify potential contaminant- and location- 
specific applicable or relevant and appropriate requirements 
(ARAR), and provide a qualitative assessment of the risks associ- 
ated with the sites. This assessment includes consideration of 
whether contaminant concentrations pose a risk to human health or 
the environment that warrants action through IRM. 


12517 (DOE/RL—93-80-Draft-A) Limited field investigation 
report for the 100-NR-1 operable unit. Draft A. USDOE Richland 
Operations Office, WA (United States). Aug 1994. 280p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract AC06- 
93RL12367. Order Number DE95009010. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This limited field investigation (LFl) report summarizes the data 
collection and analysis activities conducted during the 100-NR-1 
Source Operable Unit LFl and the associated qualitative risk as- 
sessment (QRA), and makes recommendations on the continued 
candidacy of high-priority sites for interim remedial measures 
(IRM). The results and recommendations presented in this report 
are generally independent of future land-use scenarios. An LFi re- 
port is required when waste sites are to be considered for IRM and 
existing data are insufficient to formulate a conceptual model or 
perform a QRA. The purpose of the report is to identify those sites 
that are recommended to remain as candidates for IRM, provide a 
preliminary summary of site characterization studies, refine the 
conceptual model as needed, identify potential contaminant and 
location-specific applicable or relevant and appropriate require- 
ments (ARAR), and provide a qualitative assessment of the risks 
associated with the sites. This assessment includes consideration 
of whether contaminant concentrations pose a risk to human health 
or the environment that warrants action through IRM. Seven sites 
were intrusively investigated: 1322-N, 116-N-2, 119-N, 120-N-2, 
120-N-1, South Settling Pond, and the 166-N Tank Farm (UN-100- 
N-17) unplanned release at the 166-N Tank Farm. Vadose zone 
sediments from these sites were sampled and analyzed. Radiologi- 
cal contamination is the primary concern as confirmed through this 
study. 


12518 (DOE/RL-—93-81-Draft-A) Limited field investigation 
report for the 100-NR-2 Operable Unit. USDOE Richland Opera- 
tions Office, WA (United States); Bechtel National, Inc., Richland, 
WA (United States). Aug 1994. 81p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-93RL12367. Order 
Number DE95008695. Source: OSTI; NTIS; INIS; GPO Dep. 

This limited field investigation (LFl) was conducted to determine 
the nature and extent of hazardous and radioactive materials 
present in the groundwater. This information is then used to 
assess the applicability of interim remedial measures (IRM) for re- 
ducing human health and environmental risks within the 100-NR-2 
Groundwater Operable Unit which is located in the North-Central 
part of the Hanford Site. The 100-NR-2 Operable Unit is one of two 
operable units associated with the 100 N Area. operable unit 100- 
NR-1 addresses contaminant sources while 100-NR-2 addresses 
contaminant present in the underlying groundwater. The primary 
method of investigation used during this LFl was the sampling of 
existing wells and the installation of one new monitoring well. Sam- 
ples were collected from the groundwater and soils and submitted 
for laboratory analysis. The soil samples were screened in the field 
to ascertain the presence of volatile organic compounds and 
radionuclides. Results of the soil analysis are presented in the 100- 
NR-1 Operable Unit LFl Report (DOE-RL 1994a). Analytical data 
were subjected to validation under the Hanford Resource Conser- 
vation and Recovery Act program. 


12519 (DOE/RL-93-82-Draft-A) Limited field Investigation 
for the 100-FR-1 Operable Unit. Ayres, J.M. (IT Corp. (United 
States)). USDOE Richland Operations Office, WA (United States); 
Bechtel National, Inc., Richland, WA (United States). Aug 1994. 
206p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-93RL12367. Order Number DE95008696. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This limited field investigation (LFl) report summarizes the data 
collection and analysis activities conducted during the 100-FR-1 
Source Operable Unit LFl and the associated qualitative risk as- 
sessment (QRA), and makes recommendations on the continued 
candidacy of high-priority sites for interim remedial measures 
(IRM). The results and recommendations presented in this report 
are generally independent of future land use scenarios. This report 
is unique in that it is based on Hanford-specific agreements dis- 
cussed in the Hanford Federal Facility Agreement ' and Consent 
Order (Ecology et al. 1990), the Hanford Site Risk Assessment 
Methodology (DOE-RL 1994a), the RCRA Remedial Investigation- 
IFeasibility Study Work Planfor the 100-FR-1 Operable Unit 
(DOE-RL 1992a), and the Hanford Past-Practice Strategy (HPPS) 
(DOE-RL 1991), and must be viewed in this context. The HPPS, 
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described and justified in The Hanford Federal Facility Agreement 
and Consent Order Change Package (Ecology et al. 1991), empha- 
sizes initiating and completing waste site cleanup through interim 
actions. An LFI is required when existing data are insufficient to 
formulate a conceptual model and perform a QRA. The purpose of 
the report is to identify those sites that are recommended to re- 
main as candidates for IRM, provide a preliminary summary of site 
characterization studies, refine the conceptual model as needed, 
identify contaminant- and location-specific applicable or relevant 
and appropriate requirements (ARAR), and provide a qualitative 
assessment of the risks associated with the sites. This assessment 
includes consideration of whether contaminant concentrations pose 
an unacceptable risk that warrants action through IRM. 


12520 (DOE/RL-94-12) Treatability test plan for the 200-ZP- 
1 operable unit. USDOE Richland Operations Office, WA (United 
States). Jul 1994. 109p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-93RL12367. Order Number 
DE95007962. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents the treatability test plan for pilot-scale 
pump and treat testing at the 200-ZP-1 Operable Unit. The ap- 
proach discussed in this treatability test plan is to conduct a 
pilot-scale pump and treat test for the contaminant plume associ- 
ated with the 200-ZP-1 Operable Unit. The primary contaminants of 
concern are carbon tetrachloride, chloroform, and trichloroethylene 
(TCE). The pilot-scale treatability testing has as its primary purpose 
to assess the performance of aboveground treatment systems with 
respect to the ability to remove the primary contaminants present 
in groundwater withdrawn from the contaminant plume. The overall 
scope of this test plan includes: description of the pump and treat 
system to be tested, as well as the test performance objectives 
and data quality objectives (DQOs) that will be used to evaluate 
the effectiveness of the pilot-scale treatment system; discussion of 
the treatment technology to be tested and supporting development 
activities, including process flow and conceptual design descrip- 
tions and equipment, fabrication, utility, and system startup needs; 
description of pilot-scale treatment system performance, operating 
procedures, and operational controls, as well as anticipated moni- 
toring activities, analytes, parameters, analytical procedures, and 
quality assurance protocols; summaries of other related treatability 
testing elements, including personnel and environmental health and 
safety controls, process and secondary waste management and 
disposition, schedule, and program organization. 


12521 (DOE/RL—94-43-Rev.1) 118-B-1 Excavation Treatabil- 
ity Test Plan. Revision 1. USDOE Richland Operations Office, 
WA (United States); Bechtel National, Inc., Richland, WA (United 
States). Oct 1994. 111p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-93RL12367. Order Number 
DE95008221. Source: OSTI; NTIS; INIS; GPO Dep. 

The 100 Area of the Hanford Site has been divided into 25 Re- 
source Conservation and Recovery Act (RCRA) Past Practice and 
Comprehensive Environmental Response Compensation and Lia- 
bility Act (CERCLA) operable unit (OU) sites based mainly on 
location. -These sites are very similar in the types of contaminants 
expected and methods of disposal used. The Hanford 118-B-1 
Burial Ground Treatability Study has been required by milestone 
change request No. M-15-93-04, dated September 30, 1993. The 
change request requires that a treatability test be conducted at the 
100-B Area to obtain additional engineering information for reme- 
dial design of burial grounds receiving waste from 100 Area 
removal actions. This treatability study has two purposes: (1) to 
support development of the Proposed Plan (PP) and Record of De- 
cision (ROD), which will identify the approach to be used for burial 
ground remediation, and (2) to provide specific engineering infor- 
mation for receiving waste generated from the 100 Area removal 
actions. Data generated from this test also will provide critical per- 
formance and cost information necessary for remedy evaluation in 
the detailed analysis of alternatives during preparation of the fo- 
cused feasibility study (FFS). This treatability testing supports the 
following 100 Area alternatives: (1) excavation and disposal, and 
(2) excavation, sorting (treatment), and disposal. 


12522 (DOE/RL-94-48-Draft-A) 100-KR-4 Operable Unit fo- 
cused feasibility study report. Todd, M.E. (Bechtel National, Inc., 
Richland, WA (United States)). USDOE Richland Operations Office, 
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WA (United States); Bechtel National, Inc., Richland, WA (United 
States). Oct 1994. 435p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-93RL12367. Order Number 
DE95009009. Source: OSTI; NTIS; INIS; GPO Dep. 

This focused feasibility study (FFS) report presents the detailed 
analysis of alternatives for interim remedial measures (IRM) for the 
100-KR-4 Operable Unit. The 100-KR-4 Operable Unit is one of 
four operable units associated with the 100 K Area of the Hanford 
Site. Three of the operable units (100-KR-1, KR-2, and KR-3) are 
source units. The 100-KR-4 Groundwater Operable Unit includes 
the groundwater beneath the source operable units and the adija- 
cent groundwater, surface water, fluvial sediments, and aquatic 
biota impacted by the overlying source operable unit. Based on the 
qualitative risk assessment performed for the operable unit, all the 
contaminants of potential concern (COPC) had incremental cancer 
risks in the low or very low range (<1E-4) under the occasional- 
use exposure scenario. Therefore, none of these COPC represent 
an unacceptable human health risk under this exposure scenario. 


12523 (DOE/RL-—94-61-Draft-A) 100 Area source operable 
unit focused feasibility study report. Draft A. USDOE Richland 
Operations Office, WA (United States). Sep 1994. 236p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
93RL12367. Order Number DE95007967. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In accordance with the Hanford Past-Practice Strategy (HPPS), a 
focused feasibility study (FFS) is performed for those waste sites 
which have been identified as candidates for interim remedial mea- 
sures (IRM) based on information contained in applicable work 
plans and limited field investigations (LFI). The FFS process for the 
100 Area source operable units will be conducted in two stages. 
This report, hereafter referred to as the Process Document, docu- 
ments the first stage of the process. In this stage, IRM alternatives 
are developed and analyzed on the basis of waste site groups as- 
sociated with the 100 Area source operable units. The second 
stage, site-specific evaluation of the IRM alternatives presented in 
this Process Document, is documented in a series of operable unit- 
specific reports. The objective of the FFS (this Process Document 
and subsequent operable unit-specific reports) is to provide deci- 
sion makers with sufficient information to allow appropriate and 
timely selection of IRM for sites associated with the 100 Area 
source operable units. Accordingly, the following information is pre- 
sented: a presentation of remedial action objectives; a description 
of 100 Area waste site groups and associated group profiles; a 
description of IRM alternatives; and detailed and comparative anal- 
yses of the IRM alternatives. 


12524 (DOE/RL-94-62-Draft-A) 100-BC-1 Operable Unit 
focused feasibility study. Day, R.E. (Bechtel National, Inc., Rich- 
land, WA (United States)). USDOE Richland Operations Office, WA 
(United States); Bechtel National, Inc., Richland, WA (United 
States). [1994]. 167p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-93RL12367. Order Number 
DE95008317. Source: OSTI; NTIS; INIS; GPO Dep. 

The standard Comprehensive Environmental Response, Com- 
pensation, and Liability Act feasibility study includes development 
and screening of alternatives (Phases 1 and 2) and the detailed 
analysis of alternatives (Phase 3). This focused feasibility study 
constitutes the Phase 3 portion of the feasibility study process for 
the remedial alternatives initially developed and screened in the 
100 Area Feasibility Study Phases 1 and 2 (DOE-RL 1993a). The 
focused feasibility study process is conducted in two stages, a Pro- 
cess Document (DOE-RL 1994a) and an operable unit-specific 
focused feasibility study document, such as this one. The focused 
feasibility study process is performed by implementing a “plug-in” 
style approach; as defined in greater detail in the Process Docu- 
ment, which is a companion to this document. The objective of this 
focused feasibility study is to provide decision makers with suffi- 
cient information to allow appropriate and timely selection of interim 
remedial measures for candidate waste sites associated with the 
100-BC-1 Operable Unit which is located in the north-central part 
of the Hanford Site. The interim remedial measure candidate waste 
sites are determined in the Limited Field Investigation (DOE-RL 
1993b). Site profiles are developed for each of these waste sites. 
The site profiles are used in the application of the plug-in 
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approach. The waste site either plugs into the analysis of the alter- 
natives for the group, or deviations from the developed group 
alternatives are described and documented. 


12525 (DOE/RL—94-63-Draft-A) 100-HR-1 Operable Unit 
focused feasibility study report. Draft A. USDOE Richland Oper- 
ations Office, WA (United States). Sep 1994. 95p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
93RL12367. Order Number DE95007968. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The standard Comprehensive Environmental Response, Com- 
pensation, and Liability Act of 1980 Feasibility Study (FS) includes 
development and screening of alternatives (phases 1 and 2) and 
the detailed analysis of alternatives (phase 3). This focused feasi- 
bility study (FFS) constitutes the phase 3 portion of the FS 
process. The FFS process is conducted in two stages, a Process 
Document (DOE-RL 1994a) and an operable unit-specific FFS 
document, such as this one. The FFS process is performed by im- 
plementing a “plug-in” style approach as defined in great detail in 
the Process Document. The objective of this operable unit-specific 
FFS is to provide decision makers with sufficient information to al- 
low appropriate and timely selection of interim remedial measures 
(IRM) for sites associated with the 100-HR-1 Operable Unit. The 
IRM candidate waste sites are determined in the limited field inves- 
tigation. Site profiles are developed for each of these waste sites. 
The site profiles are used in the application of the plug-in 
approach. The waste site either plugs into the analysis of the alter- 
natives for the group, or deviations from the developed group 
alternatives are described and documented. 


12526 (DOE/RL-94-65-Draft-A) 100-HR-2 Operable Unit Fo- 
cused Feasibility study report. USDOE Richland Operations 
Office, WA (United States); Bechtel National, Inc., Richland, WA 
(United States). Jan 1995. 90p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-93RL12367. Order 
Number DE95008222. Source: OSTI; NTIS; INIS; GPO Dep. 

The standard Comprehensive Environmental Response, Com- 
pensation, and Liability Act of 1980 (CERCLA) Feasibility Study 
(FS) includes development and screening of alternatives (Phases 1 
and 2) and the detailed analysis of alternatives (Phase 3). This fo- 
cused feasibility study (FFS) was conducted for the 100-HR-2 
Operable Unit (OU) at the Hanford Site in southeastern Washing- 
ton. This FFS constitutes the Phase 3 portion of the FS process for 
the remedial alternatives initially developed and screened in the 
100 Area Feasibility Study Phases 1 and 2 (DOE-RL 1993a). The 
objective of this OU-specific FFS is to provide decision makers 
with sufficient information to allow appropriate and timely selection 
of interim remedial measures (IRM) for the seven IRM candidate 
sites associated with the 100-HR-2 OU. The IRM candidate waste 
sites identified in Table ES-1 are determined in the limited field in- 
vestigation (DOE-RL 1994b). Site profiles are developed for each 
of these waste sites. The site profiles are used in the application of 
the plug-in approach. The waste site either plugs into the analysis 
of the alternatives for the group, or deviations from the developed 
group alternatives are described and documented. A summary for 
the 100-HR-2 IRM candidate waste site is as follows: none of the 
waste sites require additional alternative development. six of the 
seven waste sites directly plug into the waste site group alterna- 
tives. The site-specific detailed analysis is conducted, referencing 
the waste site group analysis as appropriate. A waste site detailed 
analysis summary is presented in Table ES-1.A comparative analy- 
sis of remedial alternatives is presented for each waste site. A 
summary of the comparative analysis is presented in Table ES-2. 


12527 (DOE/RL-94-66-Draft-A) 100-KR-1 Operable Unit fo- 
cused feasibility study report. USDOE Richland Operations 
Office, WA (United States); Bechtel National, Inc., Richland, WA 
(United States). Nov 1994. 122p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-93RL12367. Order 
Number DE95008217. Source: OSTI; NTIS; INIS; GPO Dep. 

The standard Comprehensive Environmental Response, Com- 
pensation, and Liability Act of 1980 Feasibility Study (FS) includes 
development and screening of alternatives and the detailed analysis 
of alternatives. This focused feasibility study (FFS) was conducted 
for the 100-KR-1 Operable Unit at the Hanford Site in southeastern 
Washington. The objective of this operable unit-specific FFS is to 





provide decision makers with sufficient information to allow appro- 
priate and timely selection of interim remedial measures (IRM) for 
the five sites (116-K-1 crib, 116-K-2 trench, 116-KE-4 and 116-KW- 
3 retention basins, and process effluent pipelines) associated with 
the 100-KR-1 Operable Unit. The IRM candidate waste sites are 
determined in the limited field investigation. Site profiles are devel- 
oped for each of these waste site. The site profiles are used in the 
application of the plug-in approach. The waste site either plugs into 
the analysis of the alternatives for the group, or deviations from the 
developed group alternatives are described and documented. 


12528 (DOE/RL-94-76) Constructability report for the 200- 
BP-1 prototype surface barrier. USDOE Richland Operations 
Office, WA (United States). Sep 1994. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-93RL12367. 
Order Number DE95004872. Source: OSTI; NTIS; INIS; GPO Dep. 

The development of permanent isolation surface barriers is criti- 
cal to supporting the Hanford Site environmental restoration 
mission. In-place management of certain waste management units 
may be the most desirable closure for many waste sites at Han- 
ford. Remedial action objectives outlined in Phase | Remedial 
Investigation Report for the 200-BP-1 Operable Unit (DOE-RL 
1993b), suggest that a likely remedial action could involve the use 
of a surface barrier. To further evaluate this technology, a Treatabil- 
ity Study Plan for the 200-BP-1 Prototype Surface Barrier (DOE-RL 
1993a) was completed to gain performance and constructability 
data. Data collected from this treatability test will be used for de- 
sign and construction of the final remedial action for the remaining 
waste management unit within the 200-BP-1 Operable Unit. 


12529 (DOE/RL—94-103-Vol.4) Richland Environmental 


Restoration Project 1995 fiscal year work plan: Work break- 
down structure 2.0, 1100 Area. Bechtel National, Inc., Richland, 
WA (United States). Oct 1994. 31p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-93RL12367. Order 
Number DE95008196. Source: OSTI; NTIS; INIS; GPO Dep. 

The 1100 Area of the Hanford Reservation is comprised of four 


Operable Units (OUs). The 1100-EM-1 OU has an approved work 
plan outlining the traditional multiphase remedial investigation/ 
feasibility study (RI/FS) process. The assessment activities for the 
remaining three 1100 Area OUs have been negotiated and agreed 
upon between the DOE, the EPA, and the Washington State 
Department of Ecology. Work efforts included a limited filed investi- 
gation and a focused feasibility study used as an addendum to the 
1100-EM-1 OU documentation. One 1100 Area record of decision 
was issued by the EPA. The 1100-EM-2, 1100-EM-3, and 1100-iU- 
1 remediation efforts are at the observational characterization 
stage. In fiscal year 1995, remedial work will be performed in the 
other three OUs. 


12530 (DOE/RL-94-106-Rev.1) Needs assessment activity 
report. Revision 1. Westinghouse Hanford Co., Richland, WA 
(United States). Nov 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95007190. Source: OSTI; NTIS; INIS; GPO Dep. 

TTP/RL439005. 

As part of a Transportation Management Division task (TMD), 
the Packaging Programs and Testing Group within Westinghouse 
Hanford Company (WHC) has assessed the packaging needs of 
some of the mid- and small-sized US Department of Energy (DOE) 
sites by visiting them and meeting with their transportation and 
packaging personnel. To date, ten DOE facilities have been visited. 
As a result, these sites have been informed of some of the pack- 
aging activities that TMD has sponsored and is sponsoring, have 
been appraised of possible upcoming changes to transportation 
regulations, have discussed their short-term packaging needs, and 
have shared unique packaging they have developed which may be 
of use to other DOE facilities. Program successes include develop- 
ing a questionnaire that discusses the potential impact of US 
Department of Transportation (DOT) Docket HM-169A, Transporta- 
tion Regulations; Compatibility with Regulations of the International 
Atomic Energy Agency; Notice of Proposed Rule (DOT 1989), dis- 
covery of a need for a reusable Type A liquid sample packaging 
and starting its development within another TMD task, coordinating 
resources between Fermi Laboratory and Argonne National Labo- 
ratory, and widening the distribution of WHC-EP-0558, Test and 
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Evaluation Document for DOT Specification 7A Type A Packaging 
(WHC 1994). 


12531 (DOE/RL-94-113-Draft-A) Proposed plan for interim 
remedial measure at the 100-KR-4 Operable Unit, Hanford Site, 
Richland, Washington. Draft A. Bechtel National, Inc., Richland, 
WA (United States). Oct 1994. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-93RL12367. Order 
Number DE95008182. Source: OSTI; NTIS; INIS; GPO Dep. 

This Proposed Plan introduces the preferred alternative for in- 
terim remedial action to address ground water contamination at the 
100-KR-4 Operable Unit, located along the Columbia River. In ad- 
dition, this plan includes a summary of other interim Remedial 
Alternatives. Information summarized in this plan can be found in 
greater detail in the 100-KR-4 Feasibility Study Report as well as a 
variety of other documents (listed). The 100-K area was the site for 
two water-cooled graphite-moderated plutonium production reactors 
(1955-1970, 1955-1971), which produced plutonium for nuclear 
weapons and used Columbia River water for cooling and other op- 
erations. Liquid waste disposal is the primary concern because it is 
believed to have created plumes of contamination in ground water 
centered near the two reactors and along the 116-K-2 Trench. 


12532 (DOE/RL-94-135-Draft-A) Proposed plan for interim 
remedial measures at the 100-HR-2 Operable Unit. Draft A. 
Bechtel National, Inc., Richland, WA (United States). Jan 1995. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-93RL12367. Order Number DE95008205. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This proposed plan identifies the preferred alternative for interim 
remedial measures for addressing contaminated solid waste at the 
100-HR-2 Operable Unit on the Hanford site. This plan also con- 
tains a summary of other alternatives analyzed and considered for 
remedial action in this unit. The H reactor is a former DOE pluto- 
nium production nuclear reactor in operation between 1949 and 
1965. 


12533 (DOE/RL—94-140-Draft-A) Draft interim close-out re- 
port Fitzner-Eberhardt Arid Lands Ecology Reserve remedial 
action, Hanford, Washington. Draft A. USDOE Richland Opera- 
tions Office, WA (United States). Oct 1994. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
93RL12367. Order Number DE95008177. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Fitzner-Eberhardt Arid Lands Ecology (ALE) Reserve con- 
sists of 120 square miles of shrub-steppe land on the western 
edge of the Hanford Site. It is located south of Highway 240 and 
east of the point where the Yakima River borders the site. The land 
was set aside as a natural research area in 1967 by the Atomic 
Energy Commission. With the recent change in mission at Hanford 
from plutonium production to environmental cleanup, much atten- 
tion has been given to releasing clean tracts of land for other uses. 
The ALE Reserve is one such tract of land. Consistent with the 
Record of Decision (ROD) and Preliminary Assessment Screening 
(PAS), sites identified as having the potential for contamination on 
the ALE Reserve have been investigated, characterized, and reme- 
diated where necessary to comply with MTCA cleanup levels. 
Hazardous substances released to the environment have either 
been removed from the site or, in one case when removal was not 
practical, capped in place. Removal of all of the contaminated soil 
is supported by the confirmatory sampling results. The existing ar- 
eas of contamination in the ALE Reserve were considered to be 
small. In March of 1993, Department of Energy (DOE), the 
Environmental Protection Agency and the Washington State De- 
partment of Ecology signed an Agreement in Principle in which 
they agreed to expedite cleanup of the ALE Reserve. Cleanup 
activities and a draft closeout report were to be completed by Oc- 
tober 1994. Additionally, DOE proposed to mitigate hazards which 
may pose a physical threat to wildlife or humans. 


12534 (DOE/RL-94-150) Bald eagle site management plan 
for the Hanford Site, south-central Washington. Fitzner, R.F. 
(Pacific Northwest Lab., Richland, WA (United States)); Weiss, 
$.G. USDOE Richland Operations Office, WA (United States); 
Bechtel National, Inc., Richland, WA (United States). Dec 1994. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC06-93RL12367. Order Number DE95008186. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The CERCLA remedial investigations of waste sites on the Han- 
ford Site will involve lands containing or adjacent to a bakd eagle 
nest, winter concentration areas, or communal night roost. Be- 
cause these CERCLA investigations may affect bald eagles, the 
DOE has prepared this Bald Eagle Site Management Plan (BE- 
SMP). However, it is intended that this BESMP be used or updated 
so as to be also applicable to future activities that affect bald ea- 
gles on the Hanford Site. Baki eagles regularly use the US 
Department of Energy's (DOE) Hanford Site in south-central Wash- 
ington State during winter months for roosting, perching, and 
foraging. Each of these activities requires buffer zones to protect 
eagles from human disturbances. Buffer zones developed in this 
plan follow recommended guidelines and are intended to be used 
in planning. If Hanford Site activities in the vicinity of identified bald 
eagle use areas are carried out in accordance with this plan, such 
actions are not likely to adversely affect the eagles or their habitat. 
Activities that may be exceptions will involve informal or formal 
(whichever is appropriate) consultation with the US Fish and 
Wildlife Service as required by the Endangered Species Act. 


12535 (DOE/RL-95-24) Mitigation action plan for the Envi- 
ronmental Restoration Disposal Facility. Bechtel National, Inc., 
Richland, WA (United States). Feb 1995. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
93RL12367. Order Number DE95008179. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This Mitigation Action Plan describes the mitigation actions for 
the Environmental Restoration Disposal Facility (ERDF). “Mitiga- 
tion” is defined in the Council on Environmental Quality (CEQ) 
regulations implementing the National Environmental Policy Act 
(NEPA), at Code of Federal Regulations, (CFR) Part 40, CFR 
1508.20, as including one or more of the following actions: Avoid- 
ing the impact altogether by not taking a certain action or parts of 
an action; Minimizing impacts by limiting the degree or magnitude 


of the action and its implementation; Rectifying the impact by 
repairing, rehabilitating, or restoring the affected environment; Re- 
ducing or eliminating the impact over time by preservation and 
maintenance operations during the life of the action; and Compen- 


sating for the impact by replacing or providing substitute resources 
or environments. 


12536 (EGG—11265-1123) Application of a geographic in- 
formation system for radiologic emergency response. Best, 
R.G.; Doyle, J.F. EG and G Energy Measurements, Inc., Las Ve- 
gas, NV (United States). Remote Sensing Lab. [1995]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-950430-4: 5. ANS topical 
meeting on emergency preparedness and response, Savannah, 
GA (United States), 18-21 Apr 1995). Order Number DE95007624. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A geographic information system (GIS) is a multifunctional ana- 
lytical tool that can be used to compile available data and derive 
information. A GIS is a computerized database management sys- 
tem for the capture, storage, retrieval, analysis, and display of 
spatial data. Maps are the most common type of spatial data, but 
any type of data that can be referenced by an x-y location or geo- 
graphic coordinate can be used in a GIS. In a radiological 
emergency, it is critical that data of all types be rapidly compiled 
into a common format in order to make accurate observations and 
informed decisions. Developing a baseline GIS for nuclear facilities 
would offer a significant incentive for all organizations to contribute 
to and utilize this powerful data management tool. The system be- 
ing developed could integrate all elements of emergency planning, 
from the initial protective actions based on models through the 
emergency monitoring phase, and finally ending with the complex 
reentry and recovery phase. Within the Federal Radiological Moni- 
toring and Assessment Center (FRMAC), there is a continuing 
effort to improve the data management and communication pro- 
cess. To demonstrate the potential of GIS for emergency response, 
the system has been utilized in interagency FRMAC exercises. An 
interactive GIS system has been deployed and used to analyze the 
available spatial data to help determine the impact of a hypotheti- 
cal radiological release and to develop mitigation plans. For this 
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application, both hardcopy and real-time spatial displays were gen- 
erated with the GIS. Composite maps with different sizes, scales, 
and themes were produced to support the exercises. 


12537 (FEMP-2377) Status report: Fernald site remedia- 
tion. Craig, J.R. Jr. (USDOE Fernald Field Office, OH (United 
States)); Saric, J.A.; Schneider, T.; Yates, M.K. Fernald Environ- 
mental Restoration Management Corp., Cincinnati, OH (United 
States). Fernald Environmental Management Project. 30 Jan 1995. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC24-920R21972. (CONF-950216-44: Waste manage- 
ment ’95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95006754. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fernald site is rapidly transitioning from a Remedial Investi- 
gation/Feasibility Study (RI/FS) site to one where design and 
construction of the remedies dominates. Fernald is one of the first 
sites in the Department of Energy (DOE) complex to accomplish 
this task and real physical progress is being made in moving the 
five operable units through the CERCLA process. Two of the 
required Records of Decision (ROD) are in hand and all five opera- 
ble units will have received their RODs (IROD for OU3) by the end 
of 1995. Pre-design investigations, design work or construction are 
now in progress on the operable units. The lessons learned from 
the work done to date include implementing innovations in the RI 
and FS process as well as effective use of Removal Actions to 
begin the actual site remediation. Also, forging close working rela- 
tionships with the Federal and State Regulators, citizens action 
groups and the Fernald Citizens Task Force has helped move the 
program forward. The Fernald successes have been achieved by 
close coordination and cooperation among all groups working on 
the projects and by application of innovative technologies within 
the decision making process. 


12538 (FEMP-—2378) Public participation at Fernald: 
FERMCO’s evolving role. Williams, J.B. (Fernald Environmental 
Restoration Management Corp., Cincinnati, OH (United States)); 
Fellman, R.W.; Brettschneider, DJ. Fernald Environmental 
Restoration Management Corp., Cincinnati, OH (United States). 
Fernald Environmental Management Project. 30 Jan 1995. lip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC24-920R21972. (CONF-950216—45: Waste manage- 
ment '95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95006755. Source: OSTI; NTIS; INIS; GPO Dep. 

In an effort to improve public involvement in the site restoration 
decision making process, the DOE has established site specific ad- 
visory boards, of which the Fernald Citizens Task Force is one. 
The Fernald Task Force is focused on making recommendations in 
four areas: (1) What should be the future use of the site? (2) De- 
terminations of cleanup levels (how clean is clean?) (3) Where 
should the wastes be disposed of? (4) What should be the cleanup 
priorities? Because these questions are being asked very early in 
the decision-making process, the answers are necessarily qualified, 
and are based on a combination of preliminary data, assumptions, 
and professional judgment. The requirement to make progress in 
the absence of accurate data has necessitated FERMCO and the 
Task Force to employ an approach similar to sensitivity analysis, in 
which a range of possible data values are evaluated and the rela- 
tive importance of the various factors is assessed. Because of its 
charter to provide recommendations of future site use, the Task 
Force has developed a sitewide perspective, compared to the 
more common operable unit specific focus of public participation 
under CERCLA. The relationship between FERMCO and the Task 
Force is evolving toward one of partnership with DOE in managing 
the obstacles and hidden opportunities for success. The Task 
Force likely will continue to participate in the Fernald project long 
after its initial recommendations have been made. DOE already 
has made the commitment that the process of public participation 
will extend into the Remedial Design phase. There is substantial 
reason for optimism that continuing the Task Force process 
through the design phase will assist in developing the appropriate 
balance of cost and engineered protectiveness. 


12539 (INEL—94/0001) Innovative grout/retrieval demon- 
stration final report. Loomis, G.G.; Thompson, D.N. Lockheed 
Idaho Technologies Co., Idaho Falls, ID (United States). Jan 1995. 
125p. Sponsored by USDOE, Washington, DC (United States). 





DOE Contract AC07-941D13223. Order Number DE95008673. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of an evaluation of an innovative 
retrieval technique for buried transuranic waste. Application of this 
retrieval technique was originally designed for full pit retrieval; how- 
ever, it applies equally to a hot spot retrieval technology. The 
technique involves grouting the buried soil waste matrix with a jet 
grouting procedure, applying an expansive demolition grout to the 
matrix, and retrieving the debris. The grouted matrix provides an 
agglomeration of fine soil particles and contaminants resulting in an 
inherent contamination control during the dusty retrieval process. A 
full-scale field demonstration of this retrieval technique was per- 
formed on a simulated waste pit at the idaho National Engineering 
Laboratory. Details are reported on all phases of this proof-of- 
concept demonstration including pit construction, jet grouting 
activities, application of the demolition grout, and actual retrieval of 
the grouted pit. A quantitative evaluation of aerosolized soils and 
rare earth tracer spread is given for all phases of the demonstra- 
tion, and these results are compared to a baseline retrieval activity 
using conventional retrieval means. 8 refs., 47 figs., 10 tabs. 


12540 (INEL—94/0009) Health and safety plan for character- 
ization sampling of ETR and MTR facilities. Baxter, D.E. 
Lockheed Idaho Technologies Co., Idaho Falls, ID (United States). 
Oct 1994. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-941D13223. Order Number 
DE95008559. Source: OSTI; NTIS; INIS; GPO Dep. 

This health and safety plan establishes the procedures and re- 
quirements that will be used to minimize health and safety risks to 
persons performing Engineering Test Reactor and Materials Test 
Reactor characterization sampling activities, as required by the Oc- 
cupational Safety and Health Administration standard, 29 CFR 
1910.120. It contains information about the hazards involved in 
performing the tasks, and the specific actions and equipment that 
will be used to protect persons working at the site. 


12541 (INEL—94/00045) Risk and cost tradeoffs for remote 
retrieval of buried waste. Hyde, R.A.; Grienbenow, B.E.; Nickel- 
son, D.F. Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States). [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-941D13223. (CONF- 
941214-2: 16. US Department of Energy low-level radioactive 
waste management conference, Phoenix, AZ (United States), 13- 
15 Dec 1994). Order Number DE95008606. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Buried Waste Integrated Demonstration is supporting the 
development, demonstration, testing, and evaluation of a suite of 
technologies that, when integrated with commercially available 
technologies, form a comprehensive system for the remediation of 
radioactive and hazardous buried waste. As a part of the program's 
technology development, remote retrieval equipment is being de- 
veloped and tested for the remediation of buried waste. During 
remedial planning, several factors are considered when choosing 
remote versus manual retrieval systems. Time that workers are ex- 
posed to radioactivity, chemicals, air particulate, and industrial 
hazards is one consideration. The generation of secondary waste 
is also a consideration because it amounts to more waste to treat 
and some wastes may require special handling or treatment. Cost 
is also a big factor in determining whether remote or manual oper- 
ations will be used. Other considerations include implementability, 
effectiveness, and the number of required personnel. This paper in- 
vestigates each of these areas to show the risk and cost benefits 
and limitations for remote versus manual retrieval of buried waste. 


12542 


(INEL—94/00062) Risk-based decision-making: A re- 
ality at the INEL. Halford, V.E. (Lockheed Idaho Technologies Co., 
idaho Falls, ID (United States)); Nitschke, R.L.; Hula, G.A. Lock- 
heed Idaho Technologies Co., Idaho Falls, ID (United States). 


[1994]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-941D13223. (CONF-941214-3: 16. 
US Department of Energy low-level radioactive waste management 
conference, Phoenix, AZ (United States), 13-15 Dec 1994). Order 
Number DE95008604. Source: OSTI; NTIS; INIS; GPO Dep. 

Risk Analysis and Risk Management are major components of 
the Idaho National Engineering Laboratory’s (INEL’s) environmental 
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restoration and waste management program. These tools help de- 
fine responsible and cost-effective approaches to address potential 
human health and environmental risks from past operational prac- 
tices. These techniques along with stake holder involvement, play 
a key role in the decision-making process which involves the US 
Department of Energy Idaho Operations Office (DOE), the US En- 
vironmental Protection Agency Region 10 (EPA), and the State of 
Idaho Department of Health and Welfare (IDHW), hereafter re- 
ferred to as the agencies. An example of how this process works is 
Pad A, an above-ground mixed waste disposal site composed 
mainly of transuranic-contaminated evaporation pond salts. The 
site was constructed in 1972 for the disposal of solid radioactive 
wastes. A Comprehensive Environmental Response, Compensa- 
tion and Liability Act (CERCLA) baseline risk assessment was 
conducted to determine the incremental cancer risk and potential 
for adverse health effects to the public and the impacts to the envi- 
ronment if no action was performed. The risk characterization 
indicated that the carcinogenic risk for current and future hypotheti- 
cal scenarios was below or within the NCP acceptable risk range. 
There was a potential 10 year window for an adverse health effect 
to an infant from nitrate contamination of the groundwater in about 
250 years. Based on these results, a responsible and sound deci- 
sion was reached to maintain and recontour the existing soil cover 
and to perform monitoring to confirm modeling assumptions. 


12543 (INEL—94/0106) Preliminary safety analysis report 
for the Waste Characterization Facility. Lockheed Idaho Tech- 
nologies Co., Idaho Falls, ID (United States). Oct 1994. 354p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-941D13223. Order Number DE95008691. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This safety analysis report outlines the safety concerns associ- 
ated with the Waste Characterization Facility located in the 
Radioactive Waste Management Complex at the Idaho National 
Engineering Laboratory. The three main objectives of the report are 
to: define and document a safety basis for the Waste Characteriza- 
tion Facility activities; demonstrate how the activities will be carried 
out to adequately protect the workers, public, and environment; 
and provide a basis for review and acceptance of the identified risk 
that the managers, operators, and owners will assume. 142 refs., 
38 figs., 39 tabs. 


12544 (INEL-94/0138) Post-decontamination and disman- 
tlement (D&D) characterization report for CFA-669 site. Smith, 
D.L. (Lockheed Idaho Technologies Co., Idaho Falls, ID (United 
States)). Lockheed Idaho Technologies Co., Idaho Falls, ID (United 
States); EG and G Idaho, Inc., Idaho Falls, ID (United States). Jan 
1995. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-941D13223. Order Number 
DE95008670. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents results of post-decontamination and disman- 
tling (D&D) characterization surveys performed by EG&G Idaho, 
Inc. (EG&G Idaho), at Central Facilities Area (CFA)-669, which was 
the Hot Laundry Facility. The site was characterized to determine 
and document the radiological and chemical conditions of the site 
following D&D and to determine if the site satisfies the release cri- 
teria. Constructed in 1950, CFA-669 served as the “hot” and “cold” 
laundry for Idaho National Engineering Laboratory site contractors 
until the boiler exploded in 1981. The building was shut down at 
that time. Before D&D activities began in 1992, the facility was 
characterized and the results documented. D&D activities were 
completed in July 1994. The post-D&D radiological characterization 
consisted of radiation measurements and analyses of soil samples 
to identify man-made radionuclides and determine the specific ac- 
tivity of each sample. The chemical characterization consisted of 
toxicity characterization leaching procedure (TCLP) analysis for 
metals and for volatile and semivolatile organic contamination. 


12545 (INEL-94/0173) An integrated systems approach to 
remote retrieval of buried transuranic waste using a teler- 
obotic transport vehicle, innovative end effector, and remote 
excavator. Smith, A.M. (Lockheed Idaho Technologies Co., Idaho 
Falls, ID (United States)); Rice, P.; Hyde, R.; Peterson, R. Lock- 
heed Idaho Technologies Co., Idaho Falls, ID (United States). Feb 
1995. 240p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC07-941D13223. Order 
DE95008667. Source: OSTI; NTIS; INIS; GPO Dep. 

Between 1952 and 1970, over two million cubic feet of 
transuranic mixed waste was buried in shallow pits and trenches in 
the Subsurface Disposal Area at the Idaho National Engineering 
Laboratory Radioactive Waste Management Complex. Commingled 
with this two million cubic feet of waste is up to 10 million cubic 
feet of fill soil. The pits and trenches were constructed similarly to 
municipal landfills with both stacked and random dump waste forms 
such as barrels and boxes. The main contaminants are micron- 
sized particles of plutonium and americium oxides, chlorides, and 
hydroxides. Retrieval, treatment, and disposal is one of the options 
being considered for the waste. This report describes the results of 
a field demonstration conducted to evaluate technologies for exca- 
vating, and transporting buried transuranic wastes at the INEL, and 
other hazardous or radioactive waste sites throughout the US 
Department of Energy complex. The full-scale demonstration, con- 
duced at RAHCO Internationals facilities in Spokane, Washington, 
in the summer of 1994, evaluated equipment performance and 
techniques for digging, dumping, and transporting buried waste. 
Three technologies were evaluated in the demonstration: an Inno- 
vative End Effector for dust free dumping, a Telerobotic Transport 
Vehicle to convey retrieved waste from the digface, and a Remote 
Operated Excavator to deploy the Innovative End Effector and per- 
form waste retrieval operations. Data were gathered and analyzed 
to evaluate retrieval performance parameters such as retrieval 
rates, transportation rates, human factors, and the equipments ca- 
pability to control contamination spread. 


Number 


12546 (INEL—94/0210) Large-scale demonstration test plan 
for digface data acquisition system. Roybal, L.G.; Svoboda, J.M. 
Lockheed Idaho Technologies Co., Idaho Falls, ID (United States). 
Nov 1994. 40p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-941D13223. Order Number 
DE95008574. Source: OSTI; NTIS; INIS; GPO Dep. 

Digtace characterization promotes the use of online site charac- 
terization and monitoring during waste retrieval efforts, a need that 
arises from safety and efficiency considerations during the cleanup 
of a complex waste site. Information concerning conditions at the 
active digface can be used by operators as a basis for adjusting 
retrieval activities to reduce safety risks and to promote an efficient 
transition between retrieval and downstream operations. Most 
importantly, workers are given advance warning of upcoming dan- 
gerous conditions. In addition, detailed knowledge of digface 
conditions provides a basis for selecting tools and methods that 
avoid contamination spread and work stoppages. In FY-94, work 
began in support of a largescale demonstration coordinating the 
various facets of a prototype digface remediation operation includ- 
ing characterization, contaminant suppression, and cold waste 
retrieval. This test plan describes the activities that will be per- 
formed during the winter of FY-95 that are necessary to assess the 
performance of the data acquisition and display system in its initial 
integration with hardware developed in the Cooperative Telerobotic 
Retrieval (CTR) program. The six specific objectives of the test are 
determining system electrical noise, establishing a dynamic back- 
ground signature of the gantry crane and associated equipment, 
determining the resolution of the overall system by scanning over 
known objects, reporting the general functionality of the overall 
data acquisition system, evaluating the laser topographic function- 
ality, and monitoring the temperature control features of the 
electronic package. 


12547 (LA-SUB-95-26) Field investigations of solls at TA- 
19, TA-26, TA-73 and TA-0, SWMU aggregate 0-D and 016. 
McFadden, L.D. (Geoprofile, Inc., Albuquerque, NM (United 
States)). Los Alamos National Lab., NM (United States); Geopro- 
file, Inc., Albuquerque, NM (United States). [1995]. 31p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE95007642. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Field based investigations of the general soil-geomorphic charac- 
teristics were carried out at TA-19, -26, -73, -0, Aggregate 0-D and 
-016 in order to provide information for utilization in ongoing and 
anticipated LANL ERP (Environmental Restoration Project) activi- 
ties at these sites. These investigations show that soils exhibiting 
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diverse morphologic character, varying ages, and relations to land- 
forms characterize these sites. A review of recent and ongoing 
soils studies also shows that soil textural, chemical, and mineralog- 
ical characteristics may profoundly influence the migration and/or 
retardation of a variety of potential contaminants initially placed in 
direct contact with soils, or that encounter soils during subsurface 
percolation or discharge. Soil-geomorphic relations also provide im- 
portant insights into recent site erosion, deposition or other surficial 
processes that must, be considered as part of environmental as- 
sessment of a given site and remediation; and, the planned 
geomorphic mapping activities at each site, as well as other asso- 
ciated activities (e.g, geophysical survey, site sampling) are 
accordingly appropriate and necessary with respect to identification 
of significant soil relations at each site. Specific and general rec- 
ommendations in consideration of important findings regarding the 
possible impacts of soil development of the nature of contaminant 
behavior at various sites are provided to help guide sampling and 
analysis activities during ERP investigations outlined in the RFI 
Work Plan for Operational Unit-1071. 


12548 (LA-UR-95-376) Partnering with Pueblos: Involving 
American Indians in environmental restoration activities at Los 
Alamos National Laboratory, New Mexico. Shaner, M.H.; 
Naranjo, L. Jr. Los Alamos National Lab., NM (United States). 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950216—41: 
Waste management '95, Tucson, AZ (United States), 26 Feb - 2 
mar 1995). Order Number DE95006282. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Many communities in the area surrounding Los Alamos are very 
concerned about the environmental impact past and current Labo- 
ratory operations have on their communities. Their main concerns 
are contamination of water, soil and air as well as the hazardous 
and radioactive wastes stored at the Laboratory site. Environmental 
surveillance results show that contamination may have migrated 
off-site through the canyons of the Pajarito Plateau to the Rio 
Grande. San Ikdefonso Pueblo and Cochiti Pueblo are located 
downstream from the canyons that drain the Los Alamos town site 
and Laboratory lands. Several other pueblos are also located 
downstream from the Laboratory. The Pueblos located upstream 
from the laboratory indicated that contamination of air and worry 
about the contamination of the animals they hunt for food is a 
more important concern to them. There are many canyons that 
drain the areas where Los Alamos and Laboratory property are lo- 
cated. To be able to characterize those canyons that are known or 
suspected to have received contamination, the ER Project needs 
to prepare RCRA Facility Investigation (RFI) work plans for ap- 
proval by the Environmental Protection Agency (EPA). Once EPA 
approves the work plant, characterization activities can start for the 
specific areas identified in the work plan. 


12549 (LA-UR-95-381) Plan for increasing public participa- 
tion in cleanup decisions for the Los Alamos National 
Laboratory. Los Alamos National Lab., NM (United States). 
Jan 1995. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95006289. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes a plan for involving the public in deci- 
sions related to cleaning up sites suspected of being contaminated 
with chemicals or radioactivity at Los Alamos National Laboratory. 
In this section we describe the purpose of the Environmental Re- 
mediation Project, our past efforts to communicate with the 
northern New Mexico community, and the events that brought 
about our realization that less traditional, more innovative ap- 
proaches to public involvement are needed. 


12550 (NUREG/CR-6293-Vol.2) Verification and validation 
guidelines for high Integrity systems: Appendices A-D, Vol 
ume 2. Hecht, H, (SoHaR, Inc., Beverly Hills, CA (United States)); 
Hecht, M.; Dinsmore, G.; Hecht, S.; Tang, D. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
Technology; Electric Power Research Inst., Palo Alto, CA (United 
States). Nuclear Power Div.; SoHaR, Inc., Beverly Hills, CA (United 
States); Harris Corp., Melbourne, FL (United States). Mar 1995. 
46p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; GPO; INIS. 





The following material is furnished as an experimental guide for 
the use of risk based classification for nuclear plant protection 
systems. As shown in Sections 2 and 3 of this report, safety classi- 
fications for the nuclear field are application based (using the 
function served as the primary criterion), whereas those in use by 
the process industry and the military are risk based. There are ob- 
vious obstacles to the use of risk based classifications (and the 
associated integrity levels) for nuclear power plants, yet there are 
also many potential benefits, including: it considers all capabilities 
provided for dealing with a specific hazard, thus assigning a lower 
risk where multiple protection is provided (either at the same or at 
lower layers); this permits the plant management to perform trade- 
offs between systems that meet the highest qualification levels or 
multiple diverse systems at lower qualification levels; it motivates 
the use (and therefore also the development) of protection systems 
with demonstrated low failure probability; and it may permit lower 
cost process industry equipment of an established integrity level to 
be used in nuclear applications (subject to verification of the in- 
tegrity level and regulatory approval). The totality of these benefits 
may reduce the cost of digital protection systems significantly an 
motivate utilities to much more rapid upgrading of the capabilities 
than is currently the case. Therefore the outline of a risk based 
classification is presented here, to serve as a starting point for fur- 
ther investigation and possible trial application. 


12551 (ORNL/TM—12848) Physicochemical and mineralogi- 
cal characterization of transuranic contaminated solls for 
uranium soil integrated demonstration. Elless, M.P. (Oak Ridge 
Inst. for Science and Education, TN (United States)); Lee, S.Y. 
Oak Ridge National Lab., TN (United States). Oct 1994. 59p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95007124. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication Number 4344. 

DOE has initiated the Uranium Soils Integrated Demonstration 
(USID) project. The objective of the USID project is to develop a 
remediation strategy that can be adopted for use at other DOE 
sites requiring remediation. Four major task groups within the USID 
project were formed, namely the Characterization Task Group 
(CTG), the Treatability Task Group (TTG), the Secondary Waste 
Treatment and Disposal Task Group (SWTDTG), and the Risk and 
Performance Assessment Task Group (RPATG). The CTG is re- 
sponsible for determining the nature of the uranium contamination 
in both untreated and treated soil. The TTG is responsible for the 
selective removal of uranium from these soils in such a manner 
that the leaching does not seriously degrade the soil’s physico- 
chemical characteristics or generate a secondary waste form that 
is difficult to manage and/or dispose. The SWTDTG is responsible 
for developing strategies for the removal of uranium from all 
wastewaters generated by the TTGs. Finally the RPATG is respon- 
sible for developing the human health and environmental risk 
assessment of the untreated and treated soils. Because of the 
enormity of the work required to successfully remediate uranium- 
contaminated soils, an integrated approach was designed to avoid 
needless repetition of activities among the various participants in 
the USID project. Researchers from Oak Ridge National Laboratory 
(ORNL), Los Alamos National Laboratory (LANL), Argonne 
National Laboratory (ANL), and Idaho National Engineering Labora- 
tory (INEL) were assigned characterization and/or treatability duties 
in their areas of specialization. All tasks groups are involved in the 
integrated approach; however, the thrust of this report concentrates 
on the utility of the integrated approach among the various mem- 
bers of the CTG. This report illustrates the use of the integrated 
approach for the overall CTG and to provide the results generated 
specifically by the CTG or ORNL from FY1993 to the present. 


12552 (PNL-10474) Investigation of drum pressurization 
incident in the 331 Building, Room 175 on January 10, 1995. 
Pollari, R.A. Pacific Northwest Lab., Richland, WA (United States). 
Feb 1995. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE95008492. Source: OSTI; NTIS; INIS; GPO Dep. 

On January 10, 1995, a pressurized drum incident occurred at 
the 331 Building, Room 175. On January 12, 1995, the Manager of 
the Life Sciences Center appointed members to an Investigation 
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Board to investigate the incident (see Exhibit A). This incident was 
initially categorized as an Off-Normal Occurrence, but was later el- 
evated to an Unusual Occurrence by the Occurrence Classifier. 
The scope of this investigation was to employ a formal method of 
root cause analysis, identify the methodology, and report the re- 
sults of the analysis, fully explaining the technical elements of the 
causal sequence along with a description of the barriers that should 
have or could have prevented the occurrence. During the course of 
the investigation, the scene of the event was not accessible. 
Therefore, the investigation relied primarily on testimony from staff 
members directly involved and their management. In addition, other 
outside professionals were also consulted. The Investigation Board 
visited the previous location of the drum, 331A Building, Room 9; 
Room 173, which fronts room 175, was also visited. The Investiga- 
tion Board reviewed selected documents, which are also listed. 


12553 (PNL-SA-24036) Impacts on health and safety from 
transfer/consolidation of nuclear materials and hazardous 
chemicals. Gallucci, R.H.V. Pacific Northwest Lab., Richland, WA 
(United States). Nov 1994. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-941148-6: ANS meeting on environmental aspects of de- 
commissioning, decontamination, and/or environmental restoration 
at nuclear and mixed waste facilities, Washington, DC (United 
States), 13-17 Nov 1994). Order Number DE95007281. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental restoration plans at the US Department of Energy 
(USDOE) Hanford Site calls for transfer/consolidation of “targets/ 
threats,” namely nuclear materials and hazardous chemicals. Re- 
ductions in the health and safety hazards will depend on the plans 
implemented. Pacific Northwest Laboratory (PNL) estimated these 
potential impacts, assuming implementation of the current refer- 
ence plan and employing ongoing risk and safety analyses. The 
results indicated the potential for “significant” reductions in health 
and safety hazards in the long term (> 25 years) and a potentially 
“noteworthy” reduction in health hazard in the short term (< 25 
years). 


12554 (SAND-94-2590C) Study of evacuation times based 
on recent accident history. Mills, G.S.; Neuhauser, K.S. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950216-54: Waste manage- 
ment '95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95006811. Source: OSTI; NTIS; INIS; GPO Dep. 

A key parameter in the calculation of accident dose-risks by the 
RADTRAN 4 code is the time assigned for evacuation of the af- 
fected area surrounding the accident. Currently, in the interest of 
assured conservatism, this time is set at 24 hrs. Casual anecdotal 
evidence has indicated that this value is overly conservative and 
results in assignment of overly conservative estimates of accident 
dose-risk. Therefore, a survey of recent truck accidents involving 
various hazardous materials which required evacuation of surround- 
ing populations reported in various news media was undertaken. 
Accounts of pertinent scenarios were gleaned from databases cit- 
ing newspapers and other periodicals, and the local authorities 
involved in each were contacted to get details of the evacuation in- 
cluding time required. This paper presents the data obtained in the 
study and the resultant mean evacuation time plus limits and fac- 
tors influencing specific results together with conclusions regarding 
the appropriate value to be used in the RADTRAN 4 code. 


12555 (SAND-94-2629) Simulation Technology Laboratory 
Buliding 970 hazards assessment document. Wood, C.L.; Starr, 
M.D. Sandia National Labs., Albuquerque, NM (United States). Nov 
1994. 169p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95007647. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy Order 5500.3A requires facility- 
specific hazards assessments be prepared, maintained, and used 
for emergency planning purposes. This hazards assessment docu- 
ment describes the chemical and radiological hazards associated 
with the Simulation Technology Laboratory, Building 970. The entire 
inventory was screened according to the potential airborne impact 
to onsite and offsite individuals. The air dispersion model, ALOHA, 
estimated pollutant concentrations downwind from the source of a 
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release, taking into consideration the toxicological and physical 
characteristics of the release site, the atmospheric conditions, and 
the circumstances of the release. The greatest distances at which a 
postulated facility event will produce consequences exceeding the 
ERPG-2 and Early Severe Health Effects thresholds are 78 and 46 
meters, respectively. The highest emergency classification is a Site 
Area Emergency. The Emergency Planning Zone is 100 meters. 


12556 (SAND—94-2630) Sandia Administrative Micrograph- 
ics Facility, Bullding 802: Hazards assessment document. 
Swihart, A. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1994. 82p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95008176. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy Order 5500.3A requires facility- 
specific hazards assessments be prepared, maintained, and used 
for emergency planning purposes. This hazards assessment docu- 
ment describes the chemical and radiological hazards associated 
with the Sandia Administrative Micrographics Facility, Building 802. 
The entire inventory was screened according to the potential air- 
borne impact to onsite and offsite individuals. The air dispersion 
model, ALOHA, estimated pollutant concentrations downwind from 
the source of a release, taking into consideration the toxicological 
and physical characteristics of the release site, the atmospheric 
conditions, and the circumstances of the release. The greatest 
distance at which a postulated facility event will produce conse- 
quences exceeding the Early Severe Health Effects threshold is 33 
meters. The highest emergency classification is a Site Area Emer- 
gency. The Emergency Planning Zone is 75 meters. 


12557 (SAND-—94-2631) Sandia Lightning Simulation Faci- 
ity Bullding 888. Hazards assessment document. Banda, Z.; 
Barnett, B. Sandia National Labs., Albuquerque, NM (United 
States). Oct 1994. 96p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95008197. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy Order 5500.3A requires facility- 
specific hazards assessments be prepared, maintained, and used 
for emergency planning purposes. This hazards assessment docu- 
ment describes the chemical and radiological hazards associated 
with the Sandia Lightning Simulation Facility, Building 888. The en- 
tire inventory was screened according to the potential airborne 
impact to onsite and offsite individuals. The air dispersion model, 
ALOHA, estimated pollutant concentrations downwind from the 
source of a release, taking into consideration the toxicological and 
physical characteristics of the release site, the atmospheric condi- 
tions, and the circumstances of the release. The greatest distance 
at which a postulated facility event will produce consequences ex- 
ceeding the Early Severe Health Effects threshold is 23 meters. 
The highest emergency classification is a Site Area Emergency. 
The Emergency Planning Zone is 65 meters. 


12558 (SRO-819-25) Savannah River Ecology Laboratory. 
Annual technical progress report of ecological research, pe- 
riod ending July 31, 1994. Savannah River Ecology Lab., Aiken, 
SC (United States). 31 Jul 1994. 1380p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACOS-76SR00819. 
Order Number DE95006763. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Ecology Laboratory (SREL) is a research 
unit of the University of Georgia (UGA) that is managed in conjunc- 
tion with the University’s Institute of Ecology. The laboratory's 
overall mission is to acquire and communicate knowledge of eco- 
logical processes and principles. SREL conducts basic and applied 
ecological research, as well as education and outreach programs, 
under an M&O contract with the US Department of Energy at the 
Savannah River Site. Significant accomplishments were made 
during the year ending July 31, 1994 in the areas of research, edu- 
cation and service. Reviewed in this document are research 
projects in the following areas: Environmental Operations Support 
(impacted wetlands, streams, trace organics, radioecology, data- 
base synthesis, wild life studies, zooplankton, safety and quality 
assurance); wood stork foraging and breeding ecology; defence 
waste processing facility; environmental risk assessment (endan- 
gered species, fish, ash basin studies); ecosystem alteration by 
chemical pollutants; wetlands systems; biodiversity on the SRS; 
Environmental toxicology; environmental outreach and education; 
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Par Pond drawdown studies in wildlife and fish and metals; theo- 
retical ecology; DOE-SR National Environmental Research Park; 
wildlife studies. Summaries of educational programs and publica- 
tions are also give. 


12559 (UCRL-CR-119570) Environmental health-risk as- 
sessment for tritium releases from the National Tritium 
Labeling Facility (NTLF) at Lawrence Berkeley Laboratory. 
McKone, T.E.; Brand, K.P. Lawrence Livermore National Lab., CA 
(United States). Dec 1994. 85p. DOE Contract W-7405-ENG-48. 
Order Number DE95008067. Source: OSTI; INIS; NTIS; GPO Dep. 

This report is a health risk assessment that addresses continu- 
ous releases of tritium to the environment from the National Tritium 
Labeling Facility (NTLF) at the Lawrence Berkeley Laboratory 
(LBL). The NTLF contributes approximately 95% of all tritium re- 
leases from LBL. Transport and transformation models were used 
to determine the movement of tritium releases from the NRLF to 
the air, surface water, soils, and plants and to determine the sub- 
sequent doses to humans. These models were calibrated against 
environmental measurements of tritium levels in the vicinity of the 
NTLF and in the surrounding community. Risk levels were deter- 
mined for human populations in each of these zones. Risk levels to 
both individuals and populations were calculated. In this report 
population risks and individual risks were calculated for three types 
of diseases—cancer, heritable genetic effects, and developmental 
and reproductive effects. 


12560 (WHC-EP-—0807) Development and testing of single- 
shell tank waste retrieval technologies: Milestone M-45-01 
summary report. Shen, E.J. Westinghouse Hanford Co., Richland, 
WA (United States). Aug 1994. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95005470. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the activities undertaken to develop 
single-shell tank (SST) waste retrieval technology and complete 
scale-model testing. Completion of these activities fulfills the com- 
mitment of Milestone M-45-01 of the Hanford Federal Facility 
Agreement and Consent Order (the Tri-Party Agreement). Initial ac- 
tivities included engineering studies that compiled and evaluated 
data on all known retrieval technologies. Based on selection criteria 
incorporating regulatory, safety, and operational issues, several 
technologies were selected for further evaluation and testing. The 
testing ranged from small-scale, bench-top evaluations of individual 
technologies to full-scale integrated tests of multiple subsystems 
operating concurrently as a system using simulated wastes. The 
current baseline retrieval method for SSTs is hydraulic sluicing. 
This method has been used successfully in the past to recover 
waste from SSTs. Variations of this hydraulic or “past practice” 
sluicing may be used to retrieve the waste from the majority of the 
SSTs. To minimize the potential for releases to the soil, arm-based 
retrieval systems may be used to recover waste from tanks that 
are known or suspected to have leaked. Both hydraulic sluicing 
and arm-based retrieval will be demonstrated in the first SST. Hy- 
draulic sluicing is expected to retrieve most of the waste, and 
arm-based retrieval will retrieve wastes that remain after sluicing. 
Subsequent tanks will be retrieved by either hydraulic sluicing or 
arm-based methods, but not both. The method will be determined 
by waste characterization, tank integrity (leak status), and 
presence of in-tank hardware. Currently, it is assumed that approx- 
imately 75% of all SSTs will be retrieved by hydraulic sluicing and 
the remaining tanks by arm-based methods. 


12561 (WHC-SA-2810) Laboratory evaluation of the poten- 
tial for in situ’ treatment of chromate-contaminated 
groundwater by chemical precipitation. Thornton, E.C.; Beck, 
M.A.; Jurgensmeier, C.A. Westinghouse Hanford Co., Richland, 
WA (United States). Mar 1995. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-950646-11: Air and Waste Management Association meet- 
ing, San Antonio, TX (United States), 18-23 Jun 1995). Order 
Number DE95009091. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this paper is to present the results of a series of 
small-scale batch tests performed to assess the effectiveness of 
chemical precipitation in the remediation of chromate-contaminated 
groundwater. These tests involved treatment of chromate solutions 
with ferrous and sulfide ions. In addition, tests were conducted that 





involved treatment of mixtures of chromate-contaminated ground- 
water and uncontaminated soil with the ferrous ion. A combination 
of ferrous sulfate and sodium sulfide was also tested in the 
groundwater treatment tests, since this approach has been shown 
to be an efficient method for treating electroplating wastewaters. 


12562 (WHC-SD-631-ATR-006) Acceptance test report, plu- 
tonium finishing plant life safety upgrade. Hodge, S.G. 
Westinghouse Hanford Co., Richland, WA (United States). 2 Dec 
1994. 61p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95007177. Source: OSTI; NTIS; INIS; GPO Dep. 

This acceptance Test Procedure (ATP) has been prepared to 
demonstrate that modifications to the Fir Protection systems func- 
tion as required by project criteria. The ATP will test the Fire Alarm 
Control Panels, Flow Alarm Pressure Switch, Heat Detectors, 
Smoke Detectors, Flow Switches, Manual Pull Stations, and Gong/ 
Door By Pass Switches. 


12563 (WHC-SD-EN-TI-296) Concrete characterization for 
the 300 Area Solvent Evaporator Closure Site. Prignano, A.L. 
Westinghouse Hanford Co., Richland, WA (United States). 21 Feb 
1995. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95008475. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the sampling activities undertaken and 
the analytical results obtained in a concrete sampling and analyses 
study performed for the 300 Area Solvent Evaporator (300 ASE) 
closure site. The 300 ASE is identified as a Resource Conserva- 
tion and Recovery Act (RCRA) treatment, storage, or disposal 
(TSD) unit that will be closed in accordance with the applicable 
laws and regulations. No constituents of concern were found in 
concentrations indicating contamination of the concrete by 300 
ASE operations. 


12564 (WHC-SD-NR-TI-051-Rev.1) Fire criticality probabil- 


ity analysis for 300 Area N Reactor fuel fabrication and storage 


facility. Revision 1. Kelly, J.E. Westinghouse Hanford Co., Rich- 
land, WA (United States). 8 Feb 1995. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE95007790. Source: OSTI; NTIS; INIS; GPO Dep. 
Uranium fuel assemblies and other uranium associated with the 
shutdown N Reactor are stored in the 300 Area N Reactor Fuel 
Fabrication and Storage Facility (Facility). The 3712 Building, 
where the majority of the fuel assemblies and other uranium is 
stored, is where there could be a potential for a criticality bounding 
case. The purpose of this study is to evaluate the probability of po- 
tential fires in the Facility 3712 Building that could lead to criticality. 
This study has been done to support the criticality update. For criti- 
cality to occur, the wooden fuel assembly containers would have to 
burn such that the fuel inside would slump into a critical geometry 
configuration, a sufficient number of containers burn to form an infi- 
nite wide configuration, and sufficient water (about a 17 inch depth) 
be placed onto the slump. To obtain the appropriate geometric con- 
figuration, enough fuel assembly containers to form an infinite 
array on the floor would have to be stacked at least three high. Ad- 
ministrative controls require the stacks to be limited to two high for 
1.25 wt% enriched finished fuel. This is not sufficient to allow for a 
critical mass regardless of the fire and accompanying water moder- 
ation. It should be noted that 0.95 wt% enriched fuel and billets are 
stacked higher than only two high. In this analysis, two initiating 
events will be considered. The first is a random fire that is hot 
enough and sufficiently long enough to burn away the containers 
and fuel separators such that the fuel can establish a critical mass. 
The second is a seismically induced fire with the same results. 


12565 (WHC-SD-PRP-HA-001-Rev.2) UO, Plant hazards as- 
sessment. Revision 2. Campbell, L.R. Westinghouse Hanford Co., 
Richland, WA (United States). 13 Jan 1995. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95006850. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents the hazards assessment for the UO, Fa- 
cility located on the US Department of Energy (DOE) Hanford Site. 
Decontamination and RCRA closure activities at the UOg facility 
are the responsibility of Bechtel Hanford Incorporated (BHI) under 
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contract to the DOE. There is a substantial inventory of uranium tri- 
oxide powder temporarily stored on the U-Plant site. This material is 
the responsibility of Westinghouse Hanford Company (WHC) under 
contract to the DOE. The uranium tri-oxide powder storage is the 
subject of a separate hazards assessment. This hazards assess- 
ment was conducted to assess the need for emergency planning at 
the UOg facility. DOE Order 5500.3A requires an emergency 
planning hazards assessment for each facility to determine the ap- 
propriate scope of emergency planning and provide the technical 
basis for the planning. Detailed descriptions of the UO, Facility and 
the Hanford Site are found in section 3 and sections 4 through 7, 
respectively, of the Safety Analysis Report (SAR) for the UO, 
plant. The SAR will not be maintained with the plant deactivated. 


12566 (WHC-SD-SQA-TA-20010-Rev.1) Technical assess- 
ment of compliance with work place air sampling 
requirements at T Plant. Revision No. 1. Hackworth, M.F. West- 
inghouse Hanford Co., Richland, WA (United States). [1995]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95007223. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The US DOE requires its contractors to conduct air sampling to 
detect and evaluate airborne radioactive material in the workplace. 
Hanford Reservation T Plant compliance with workplace air sam- 
pling requirements has been assessed. Requirements, basis for 
determining compliance and recommendations are included. 


12567 (WHC-SD-T100-FDC—001-Rev.1) Functional design 
criteria for the Hazardous Materials Management and Emer- 
gency Response (HAMMER) Training Center. Revision 1. Sato, 
P.K. Westinghouse Hanford Co., Richland, WA (United States). 10 
Mar 1995. 31p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95009096. Source: OSTI; NTIS; INIS; GPO Dep. 

Within the United States, there are few hands-on training centers 
capable of providing integrated technical training within a practical 
application environment. Currently, there are no training facilities 
that offer both radioactive and chemical hazardous response train- 
ing. There are no hands-on training centers that provide training for 
both hazardous material operations and emergency response that 
also operate as a partnership between organized labor, state agen- 
cies, tribes, and local emergency responders within the US 
Department of Energy (DOE) complex. Available facilities appear 
grossly inadequate for training the thousands of people at Hanford, 
and throughout the Pacific Northwest, who are required to qualify 
under nationally-mandated requirements. It is estimated that 4,000 
workers at the Hanford Site alone need hands-on training. 
Throughout the Pacific Northwest, the potential target audience 
would be over 30,000 public sector emergency response person- 
nel, as well as another 10,000 clean-up workers represented by 
organized labor. The HAMMER Training Center will be an 
interagency-sponsored training center. It will be designed, built, 
and operated to ensure that clean-up workers, fire fighters, and 
public sector management and emergency response personnel are 
trained to handle accidental spills of hazardous materials. Training 
will cover wastes at clean-up sites, and in jurisdictions along the 
transportation corridors, to effectively protect human life, property, 
and the environment. 


12568 (WHC-SD-W211-T+002) Preliminary fire hazards 
analysis for W-211, Initial Tank Retrieval Systems. Huckfeldt, 
R.A. Westinghouse Hanford Co., Richland, WA (United States). 16 
Mar 1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95009093. Source: OSTI; NTIS; INIS; GPO Dep. 

A fire hazards analysis (FHA) was performed for Project W-211, 
Initial Tank Retrieval System (ITRS), at the Department of Energy 
(DOE) Hanford site. The objectives of this FHA was to determine 
(1) the fire hazards that expose the Initial Tank Retrieval System or 
are inherent in the process, (2) the adequacy of the fire-safety fea- 
tures planned, and (3) the degree of compliance of the project with 
specific fire safety provisions in DOE orders and related engineer- 
ing codes and standards. The scope included the construction, the 
process hazards, building fire protection, and site wide fire protec- 
tion. The results are presented in terms of the fire hazards present, 
the potential extent of fire damage, and the impact on employees 
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and public safety. This study evaluated the ITRS with respect to its 
use at Tank 241-SY-101 only. 


12569 (WHC-SD-WM-ATR-091) Acceptance test report, 
241-SY-101 Flexible Receiver System, Phase 1 testing. Ritter, 
G.A. Westinghouse Hanford Co., Richland, WA (United States). 6 
Feb 1995. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95007200. Source: OSTI; NTIS; INIS; GPO Dep. 

This document summarizes the results of the Phase 1 accep- 
tance test of the 241-SY-101 Flexible Receiver System (FRS). This 
acceptance test consisted of a pressure-decay/leak test of the con- 
tainment bag to verify that the seams along the length of the bag 
had been adequately sealed. The sealing integrity of the FRS must 
be verified to ensure that the release of waste and aerosols will be 
minimized during the removal of the test mixer pump from Tank 
241-SY-101. The FRS is one of six major components of the 
Equipment Removal System, which has been designed to retrieve, 
transport, and store the mixer pump. This acceptance test was per- 
formed at Lancs Industries in Kirkland, Washington on January 17, 
1995. The bag temperature-compensated pressure loss of 575 Pa 
was below the acceptance criteria of 625 Pa and the test results 
were therefore found to be acceptable. The bag manufacturer esti- 
mates that 80-90% of the pressure loss is attributed to leakage 
around the bag inflation valve where the pressure gage was con- 
nected. A leak detector was applied over the entire bag during the 
pre-tests and no leakage was found. Furthermore, the leak rate 
corresponding to this pressure loss is very small when compared 
to the acceptable leak rate of the completely assembled FRS. The 
sealing integrity of the assembled FRS is verified in Phase 3 test- 
ing. 


12570 (WHC-SD-WM-ATR-092) Acceptance test report, 
241-SY-101 Flexible Receiver System, Phase 2 testing. Ritter, 
G.A. Westinghouse Hanford Co., Richland, WA (United States). 6 
Feb 1995. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95007199. Source: OSTI; NTIS; INIS; GPO Dep. 

This document summarizes the results of the Phase 2 accep- 
tance test of the 241-SY-101 Flexible Receiver System (FRS). The 
FRS is one of six major components of the Equipment Removal 
System, which has been designed to retrieve, transport, and store 
the test mixer pump currently installed in Tank 241-SY-101. The 
purpose of this acceptance test is to verify the strength of the con- 
tainment bag and bag bottom cinching mechanism. It is postulated 
that 68 gallons of waste could be trapped inside the pump inter- 
nals. The bag must be capable of supporting this waste if it shakes 
loose and drains to the bottom of the bag after the bag bottom has 
been cinched closed. This acceptance test was performed at the 
Maintenance and Storage Facility (MASF) Facility in the 400 area 
on January 23, 1995. The bag assembly supported the weight of 
920 kg (2,020 Ibs) of water with no leakage or damage to the bag. 
This value meets the acceptance criteria of 910 kg of water and 
therefore the results were found to be acceptable. The maximum 
volume of liquid expected to be held up in the pump internals is 
258 L (68 gallons), which corresponds to 410 kg. This test weight 
gives just over a safety factor of 2. The bag also supported a small 
shock load while it was filled with water when the crane hoisted the 
bag assembly up and down. Based on the strength rating of the 


bag components, the bag assembly should support 2-3 times the 
test weight of 910 kg. 


12571 (WHC-SD-WM-ATR-093) Acceptance test report, 
241-SY-101 Flexible Receiver System, Phase 3 testing. Ritter, 
G.A. Westinghouse Hanford Co., Richland, WA (United States). 6 
Feb 1995. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95007198. Source: OSTI; NTIS; INIS; GPO Dep. 

This document summarizes the results of the phase 3 accep- 
tance test of the 241-SY-101 Flexible Receiver System (FRS). The 
purpose of this acceptance test is to verify the sealing integrity of 
the FRS to ensure that the release of waste and aerosols will be 
minimized during the removal of the test mixer pump from Tank 
241-SY-101. The FRS is one of six major components of the 
Equipment Removal System, which has been designed to retrieve, 
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transport, and store the mixer pump. This acceptance test was per- 
formed at the 306E Facility in the 300 area from January 10, 1995 
to January 17, 1995. The Phase 3 test consisted of two parts. Part 
one was a water leak test of the seal between the blast shield and 
mock load distribution frame (LDF) to ensure that significant con- 
tamination of the pump pit and waste interaction with the aluminum 
impact-limiting material under the LDF are prevented during the 
pump removal operation. The second part of this acceptance test 
was an air leak test of the assembled flexible receiver system. The 
purpose of this test was to verify that the release of hazardous 
aerosols will be minimized if the tank dome pressure becomes 
slightly positive during the decontamination of the mixer pump. 


12572 (WHC-SD-WM-ATR-117) New raw water supply for 
B-Plant fire foam system. Gainey, T. Westinghouse Hanford Co., 
Richland, WA (United States). 28 Dec 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95005676. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The raw water supply for the B-Plant Canyon foam fire suppres- 
sion system is being replaced. The 4 inch water supply line to the 
foam system is being rerouted from the 6 inch raw water line in the 
Pipe Gallery to the 10 inch raw water main in the Operating Gallery. 
This document states the acceptance criteria for the flushing and 
testing which was performed by the contractor, and contains the 
completed data sheets for the tests. Four tests were performed 
and documented: operation of the supervisory position indicator; 
hydrostatic testing; leak check the system; and final system flush. 


12573 (WHC-SP—1112) Environmental support FY 1995 
mult-year program plan/fiscal year work plan WBS 1.5.2/ 
7.4.11. Moore, D.A. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1994. 248p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95005598. Source: OSTI; NTIS; INIS; GPO Dep. 

The multi-Year Program Plan (MYPP) is the programmatic plan- 
ning baseline document for technical, schedule, and cost data. The 
MYPP contains data by which all work is managed, performed and 
controlled. The integrated planning process, defined by RL, is re- 
dicted on establishment of detailed data in the MYPP. The MYPP 
includes detailed information for the data elements including Level 
ll critical path schedules, cost estimate detail, and updated techni- 
cal data to be done annually. There will be baseline execution year 
and out year approval with work authorization for execution. The 
MYPP will concentrate on definition of the scope, schedule, cost 
and program element level critical path schedules that show the re- 
lationship of planned activities. The Fiscal Year Work Plan (FYWP) 
is prepared for each program to provide the basis for authorizing 
fiscal year work. The MYPP/FYWP will be structured into three 
main areas: (1) Program Overview; (2) Program Baselines; (3) Fis- 
cal Year Work Plan. 
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12574 (INEL—94/00025) Integrated spent nuclear fuel data- 
base system. Henline, S.P.; Klingler, K.G.; Schierman, B.H. Idaho 
National Engineering Lab., Idaho Falls, ID (United States). [1994]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO7-941D13223. (CONF-941207—28: Spent nuclear fuel 
meeting: challenges and initiatives, Salt Lake City, UT (United 
States), 14-16 Dec 1994). Order Number DE95008614. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Distributed Information Systems software Unit at the Idaho 
National Engineering Laboratory has designed and developed an 
Integrated Spent Nuclear Fuel Database System (ISNFDS), which 
maintains a computerized inventory of all US Department of 
Energy (DOE) spent nuclear fuel (SNF). Commercial SNF is not in- 
cluded in the ISNFDS unless it is owned or stored by DOE. The 
ISNFDS is an integrated, single data source containing accurate, 
traceable, and consistent data and provides extensive data for 
each fuel, extensive facility data for every facility, and numerous 
data reports and queries. 





12575 (NUREG—0940-Vol.13-No.4-Pt.3) Enforcement  ac- 
tions: Significant actions resolved material licensees 
(non-medical). Quarterly progress report, October 1994- 
December 1994. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Enforcement. Feb 1995. 325p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (October - Decem- 
ber 1994) and includes copies of letters, Notices, and Orders sent 
by the Nuclear Regulatory Commission to material licensees (non- 
medical) with respect to these enforcement actions. It is anticipated 
that the information in this publication will be widely disseminated 
to managers and employees engaged in activities licensed by the 
NRC, so that actions can be taken to improve safety by avoiding 
future violations similar to those described in this publication. 


12576 (SAND-95-0346C) Advanced technologies for 
perimeter intrusion detection sensors. Williams, J.D. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9505190—1: European conven- 
tion on security and detection, Brighton (United Kingdom), 16-18 
May 1995). Order Number DE95008515. Source: OSTI; NTIS; 
GPO Dep. 

The development of integrated circuit fabrication techniques and 
the resulting devices have contributed more to the advancement of 
exterior intrusion detectors and alarm assessment devices than 
any other technology. The availability of this technology has led to 
the improvements in and further development of smaller more pow- 
erful computers, microprocessors, solid state memories, solid state 
cameras, thermal imagers, low-power lasers, and shorter pulse 
width and higher frequency electronic circuitry. This paper presents 
information on planning a perimeter intrusion detection system, 
identifies the site characteristics that affect its performance, and 
describes improvements to perimeter intrusion detection sensors 
and assessment devices that have been achieved by using inte- 
grated circuit technology. 


12577 (STUK-YTO-TR-72) BWR SFAT, gross-defect verifi- 
cation of spent BWR fuel. Final report on Task FIN A563 on 
the Finnish Support Programme to IAEA Safeguards including 
BWR SFAT User Manual. Tarvainen, M. (Finnish Centre for Radia- 
tion and Nuclear Safety, Helsinki (Finland)); Paakkunainen, M.; 
Tiitta, A.; Sarparanta, K. Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finland). Apr 1994. 47p. Order Number 
DE95625469. Source: OSTI; NTIS; INIS. 

A measurement instrument called Spent Fuel Attribute Tester, 
SFAT, has been designed, fabricated and taken into use by the 
IAEA in gross defect verification of spent BWR fuel assemblies. 
The equipment consists of an underwater measurement head con- 
nected with cables to a control unit on the bridge of the fuel 
handling machine as well as to a PMCA for measurement of the 
gamma spectra. The BWR SFAT is optimized for the AFR interim 
storage, TVO KPA-STORE, of the TVO Power Company in Olkilu- 
oto, Finland. It has a shape and it is moved like a fuel assembly 
using the fuel handling machine. No fuel movements are needed. 
Spent fuel specific radiation from the fission product 'S’Cs at the 
gamma-ray energy of 662 keV is detected above the assemblies in 
the storage rack using a Nal(Tl) detector. In the design and in 
licensing the requirements of the IAEA, operator and the safety au- 
thority have been taken into account. The BWR SFAT allows 
modifications for other LWR fuel types with minor changes. The 
work has been carried out under the task FIN A 563 of the Finnish 
Support Programme to IAEA Safeguards. (orig.) (9 refs., 22 figs.). 


12578 (UCRL-ID—118743) Potential for use of all-MOX fuel 
in existing and evolutionary/advanced LWRs in the United 
States. Walter, C.E. Lawrence Livermore National Lab., CA (United 
States). [1994]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9410329— 
1: North Atlantic Treaty Organization (NATO) advanced research 
workshop on mixed oxide fuel (MOX) exploitation and destruction 
in power reactors, Obninsk (Russian Federation), 16-19 Oct 1994). 
Order Number DE95008812. Source: OSTI; NTIS; INIS; GPO Dep. 
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This paper reviews the application of US LWRs that are loaded 
with all-MOX fuel to dispose of excess weapon plutonium. The 
information presented is based on the DOE study results summa- 
rized in the 1993 DOE report, and the detailed reports submitted 
by reactor designers to DOE for that report. The reactor designs 
are the Westinghouse (Plutonium Disposition Reactor) PDR600, 
the GE Advanced BWR (ABWR), and ABB-Combustion Engineer- 
ing System 80+. Analysis of published information in the nuclear 
community is the basis for an estimate of the capabilities of exist- 
ing LWRs to switch from low-enriched uranium to all-MOX fuel. It is 
concluded to be feasible, if the conversion to PuO2 can be begun 
immediately, and lead test assemblies containing prototypical MOX 
fuel be made and irradiated. Russian VVERs should also be evalu- 
ated for Pu disposition. 


12579 (Y/MA-37-7212/R1) The Holdup Measurement Sys- 
tem Il (HMSII). Finch, T.L. (Oak Ridge Y-12 Plant, TN (United 
States)); Gibson, J.S.; Smith, S.E.; Halbig, J.K.; Klosterbuer, S.F.; 
Russo, P.A.; Siebelist, R.; Sprinkle, J.K. Jr. Oak Ridge Y-12 Plant, 
TN (United States). 4 Oct 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
(CONF-9410321—1: 1994 plutonium/uranium recovery operations 
conference, Knoxville, TN (United States), 17-20 Oct 1994). Order 
Number DE95009038. Source: OSTI; NTIS; INIS; GPO Dep. 

A project is in progress that addresses two of problems with 
existing holdup measurement technology; the need for compact in- 
strumentation and a more efficient means of reducing the massive 
amounts of data to quantities of Special Nuclear Materials (SNM). 
The approach taken by the project utilizes the Miniature Modular 
MultiChannel Analyzer (M°CA) a complete and truly portable 
gamma-ray spectroscopy system, under development at Los 
Alamos National Laboratory. The hardware is then integrated and 
automated by the Holdup Measurement System II (HMSII) software 
being developed by the Oak Ridge Y-12 Plant. Together they pro- 
vide the hardware components, measurement control in the field, 
automated data acquisition, data storage and manipulation which 
simplify holdup measurements. 
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Refer also to citation(s) 12207, 12213, 12215, 12530, 12836, 
12837, 12843, 12844, 12845, 13956 


12580 (DOE/RW-0438-Rev.1) The Nuclear Waste Policy 
Act, as amended, with appropriations acts appended. Revision 
1. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (United States). Feb 1995. 130p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE95008050. Source: OSTI; NTIS; INIS; GPO Dep. 

This act provides for the development of repositories for the dis- 
posal of high-level radioactive wastes, low-level radioactive wastes, 
and spent nuclear fuels. In addition, it establishes research and de- 
velopment programs, as well as demonstration programs regarding 
the disposal of these wastes. This Act consists of the Act of Jan. 7, 
1983 (Public Law 97-425; 96 Stat. 2201), as amended by Public 
Law 100-203 and Public Law 102-486. 


12581 (NUREG/CR-6284) Criticality safety criteria for I- 
cense review of low-level waste facilities. Hopper, C.M. (Oak 
Ridge National Lab., TN (United States)); Odegaarden, R.H.; 
Parks, C.V.; Fox, P.B. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Waste Management; Oak Ridge 
National Lab., TN (United States). Mar 1995. 34p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/TM-12845). Source: 
OSTI; NTIS; GPO; INIS. 

The handling and burial of specified quantities of special nuclear 
material (SNM) at low-level-waste (LLW) facilities require a license 
from the Nuclear Regulatory Commission (NRC). With assistance 
from Oak Ridge National Laboratory (ORNL) staff, the NRC Office 
of Nuclear Material Safety and Safeguards, Low-Level-Waste and 
Decommissioning Projects Branch, has developed technical specifi- 
cations for the nuclear criticality safety of °5U and 2°Pu in LLW 
facilities. The objective of the development of these technical spec- 
ifications was to establish a set of review criteria that are rigorously 


ERA Vol. 20, No. 6 99 





05 NUCLEAR FUELS 
0560 Legislation and Regulations 


defensible that can be applied uniformly to all license applications, 
and that conservatively ensures that buried SNM will not pose a 
criticality safety concern. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


12582 (INIS-JP-024, pp. B510/1-B510/10) Present status of 
radioisotope production in JAERI. Yamabayashi, Hisamichi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Industrial Forum, Inc., 
Tokyo (Japan); Japan Radioisotope Association, Tokyo (Japan); 
Atomic Energy Society of Japan, Tokyo (Japan). 1994. 596p. (In 
Japanese). (CONF-940268-: 21. Japan conference on radiation 
and radioisotopes, Tokyo (Japan), 2-4 Feb 1994). In Proceedings 
of the 21st Japan conference on radiation and radioisotopes. The 
100th year since the discovery of X-ray, and expectation to the fu- 
ture development. Order Number DE94785275. Source: OSTI; 
NTIS; INIS. 

Since 1962, the technology for producing a wide variety of pro- 
cessed radioisotopes and sealed radiation sources has been 
developed by using the reactors, JRR-1, JRR-2, JRR-3, JRR-4 and 
JMTR, and the products have been offered to domestic users. At 
present, 31 products of 29 nuclides are on the list of processed ra- 
dioisotopes. Some of those isotopes such as P-32, S-35, Cr-51 
and short lived nuclides are produced for regular distribution, but 
the rest are produced upon request. The radiation sources of Co- 
60 needles for industrial use, Ir-192 pellets for the nondestructive 
inspection of pipelines, Gd-153 pellets for the diagnosis of born 
mineral and seven kinds of brachy therapy Ir-192 and Au-198 
grains are produced and distributed regularly. The organic com- 
pounds labeled with H-3 and C-14 are widely used. In fiscal year 
1992, 34 batches and total amount 12 TBq of processed radioiso- 
topes and 100 batches, 1.2 PBq of radiation sources were 
produced as scheduled. The development of the techniques for 
producing the sources emitting high energy 6 ray used for the di- 
agnosis and treatment of cancer is in progress. The method of 
producing new isotopes is developed. (K.I.). 
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Refer also to citation(s) 12288, 12780, 13491, 13554, 13566, 
13568, 13569, 13570, 13571, 13578, 13585, 13596, 13597, 13607, 
14349, 14562 


12583 (CEA-CONF-11882) Occupational radiation expo- 
sure in the french nuclear industry: impact of 1990'S ICRP 
recommendations. Pages, P.; Hubert, P. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire. 1994. 4p. (CONF-940611-: Regional congress of the In- 
ternational Radiation Protection Association, Portsmouth (United 
Kingdom), 6-10 Jun 1994). Order Number DE95625088. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The study addresses the issue of the impact the forthcoming 
regulations derived from ICRP 60 recommendations will have on 
radiological protection practices. A questionnaire has been sent to 
companies carrying out tasks involving exposures to ionizing radia- 
tion. 55 companies reported the exposures of their personnel 
(annual collective effective dose equivalent and distribution of indi- 
vidual doses). The reference year is 1991. Results were obtained 
for a total of 43789 workers, with a corresponding collective dose 
equivalent of 96 man.Sv and 1100 persons with individual dose in 
excess of 20 mSv (1800 in excess of 15 mSv). The major part of 
collective, as well as the higher individual exposures are found in 
subcontract companies involved in maintenance, cleaning and spe- 
cialized tasks during reactor shutdown. Based on this inquiry, 
results have been extrapolated to the whole nuclear fuel cycle. 
68000 workers are estimated to be exposed, with a total collective 
dose of 160 man.Sv. Among them 2200 workers would be ex- 
posed to dose equivalent in excess of 20 mSv, 3400 in excess of 
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15 mSv. Even if higher doses concern few people, they are associ- 
ated with important tasks at particular steps of the fuel cycle. In the 
questionnaire, companies were asked for ways and means envis- 
aged or already in use to keep these doses within present or 


tighter regulatory limits. Some account of the efforts to achieve this 
goal will be given. 


12584 (CEA-N-2756, pp. 55) Silicon detectors adapted to 
industrial applications. Lampert, M.O. (Intertechnique, 67 - Tan- 
neries (France)); Dressler, P.; Henck, R. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

lon implanted passivated silicon detectors, used since many 
years in nuclear research, will more and more find new applica- 
tions in industrial environments. To adapt them to these new 
operating conditions - exposure to acid vapors, high humidity, op- 
erating temperatures varying in large proportions, good reliability, 
easy maintenance - some modifications both in manufacturing and 
conditioning are necessary. Some applications in different areas 
are described: detection of alpha particles, photons, low energy X- 
rays. (authors). 3 figs., 2 refs. 


12585 (CEA-N-2756, pp. 141-146) Measurement of the 
uranium 235 mass contained in liquid or powder forms of ura- 
nium compounds. Pepin, N. (CEA Centre d'Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire); Labernede, Y.; Dufour, J.L.; Marcucci, S.; Thaurel, B. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
des Applications et de la Metrologie des Rayonnements lonisants. 
May 1994. (In French). (CONF-9310279-: Three days on gamma 
and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). In Gamma and X 93 spectrometry. 422p. Order 
Number DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

A measurement device to quantify the uranium 235 mass 
contained in liquid or powder forms of uranium compounds is de- 
scribed. The principle of the method is the measurement of the 
apparent 185.7 keV gamma activity of Uo35 in a sample, the matri- 
cial self-attenuation correction being carried out by a transmission 
measurement of the 184.5 keV gamma rays of a holmium source. 
The device has been designed to be easily detachable and trans- 
portable so that accurate in-fiekd measurements can be carried out. 
Specific software has been developed for the acquisition and 
treatment of experimental data. Results of measurements with ref- 
erence compounds are presented. (authors). 1 fig., 2 tabs., 2 refs. 


12586 (CEA-N—2756, pp. 205-211) Spectrometer calibration 
with 133 barium, 152 europium and 241 americium: update on 
X-ray and + radiation emission data. Plagnard, J. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants); 
Etcheverry, M.; Morel, J. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279— 

Three days on gamma and “x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Emission probability of X and gamma-rays following the ‘Ba 
and 'S2Eu decays are updated from the experience of several 
spectrometer calibrations. The results obtained for these radionu- 
clides and combined with the recent published values for 241Am 
constitute an interesting data set for precise calibration in the 10 
KeV to 1.5 MeV energy range. (authors). 3 figs., 2 tabs., 16 refs. 


12587 (CEA-N-2756, pp. 409-411) Use of radioactive and 
activable tracers in steel making plants. Arpoasi, J.C. (Institut 
de Recherches de la Siderurgie Francaise (IRSID), 78 - Saint- 
Germain-en-Laye (France)); Gauje, P.; Wanin, M.; Welfringer, J. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
des Applications et de la Metrologie des Rayonnements lonisants. 
May 1994. (in French). (CONF-9310279—: Three days on gamma 





and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). In Gamma and X 98 spectrometry. 422p. Order 
Number DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

Several tracing methods using radioactive or activable tracers 
have been developed at IRSID and applied in steel making plants 
to study liquid steel making and solidification in continuous ousting. 
This communication presents three applications using xenon Xe! 
and gold Au'®® as radioactive tracers and lanthanum La'*? as 
activable tracer. Xenon Xe’ put inside a scrap sample in the con- 
verter and detected in the smokes when the scrap is melted allows 
the study of scrap melting and the definition of rules for industrial 
service. Inactive lanthanum added to a process part and detected 
afterwards in steel by neutron activation analysis allows the study 
of non metallic inclusions flows during liquid steel making and con- 
tributes to the improvement or product cleanness. Gold '9®Au put 
in the mold during casting allows the measurement of solid skin 
thickness and the optimization of the casting machine and process. 
(authors). 2 figs. 


12588 (CEA-N-2756, pp. 415-420) Sealed tube neutron gen- 
erators: industrial applications. Bach, P. (Societe Anonyme 
d’Etudes et Realisations Nucleaires (SODERN), 92 - Suresnes 
(France)); Lambermont, C. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Applications et de la Metrologie 
des Rayonnements lonisants. May 1994. (In French). (CONF- 
9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Sealed tube neutron generators appear very attractive when 
used in industrial systems because of their main characteristics: 
very narrow neutron energy spectrum (14 MeV related to the 
deuterium-tritium fusion); high emission (10’ - 10'' n/s or more) 
associated with the ON/OFF character of such generators without 
any excessive radiological shielding; pulsed mode at frequencies 
above 10 kHz; very long tube lifetime of several thousands hours; 
transportable on small vehicles. Some applications are considered 
for analysis, irradiation and non destructive testing purposes: on 
line process control of bulk material for cement, aluminium or steel 
production, geological research, survey of nuclear waste contain- 
ers, disarmament verification, neutron radiography and 
measurements in high energy physics. (authors). 4 figs., 8 refs. 


12589 (DOE/ER/75711-T1) Study of neutron focusing at 
the Texas Cold Neutron Source. Final report. Wehring, B.W.; 
Uenlue, K. Texas Univ., Austin, TX (United States). Nuclear Engi- 
neering Teaching Lab. 6 Mar 1995. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER75711 
; FGO3-93ER75878. Order Number DE95008723. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Funds were received for the first year of a three year DOE Nu- 
clear Engineering Research Grant, “Study of Neutron Focusing at 
the Texas Cold Neutron Source” (FGO2-92ER75711). The purpose 
of this three year study was to develop a neutron focusing system 
to be used with the Texas Cold Neutron Source (TCNS) to produce 
an intense beam of neutrons. A prompt gamma activation analysis 
(PGAA) facility was also to be designed, setup, and tested under 
the three year project. During the first year of the DOE grant, a 
new procedure was developed and used to design a focusing con- 
verging guide consisting of truncated rectangular cone sections. 
Detailed calculations were performed using a 3-D Monte Carlo 
code which we wrote to trace neutrons through the curved guide of 
the TCNS into the proposed converging guide. Using realistic re- 
flectivities for Ni-Ti supermirrors, we obtained gains of 3 to 5 for 
the neutron flux averaged over an area of 1 x 1 cm. 


12590 (ER-FC—95-02) Isotope Production and Distribution 
Program. Financial statements, September 30, 1994 and 1993. 
Marwick, P. KPMG Peat Marwick LLP, Washington, DC (United 
States). 30 Nov 1994. 47p. Sponsored by USDOE, Washington, 
DC (United States). Source: OSTI (Free of Charge). 

The attached report presents the results of the independent cer- 
tified public accountants’ audit of the Isotope Production and 
Distribution (IP&D) Program's financial statements as of September 
30, 1994. The auditors have expressed an unqualified opinion on 
IP&D’s 1994 statements. Their reports on IP&D’s internal control 
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Structure and on compliance with laws,and regulations are also 
provided. The charter of the Isotope Program covers the production 
and sale of radioactive and stable isotopes, byproducts, and re- 
lated isotope services. Prior to October 1, 1989, the Program was 
subsidized by the Department of Energy through a combination of 
appropriated funds and isotope sales revenue. The Fiscal Year 
1990 Appropriations Act, Public Law 101-101, authorized a sepa- 
rate Isotope Revolving Fund account for the Program, which was 
to support itself solely from the proceeds of isotope sales. The ini- 
tial capitalization was about $16 million plus the value of the 
isotope assets in inventory or on loan for research and the unex- 
pended appropriation available at the close of FY 1989. During late 
FY 1994, Public Law 103-316 restructured the Program to provide 
for supplemental appropriations to cover costs which are impracti- 
cal to incorporate into the selling price of isotopes. Additional 
information about the Program is provided in the notes to the finan- 
cial statements. 


12591 (IAEA-NDS—112(rev.2)) X-ray and gamma-ray stan- 
dards for detector calibration. Program (version 1.2 of 94-10-9). 
IAEA-NDS-Documentation series, IAEA-NDS-Documentation se- 
ries. Lemmel, H. International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section. Oct 1994. 3p. Order Number 
DE95625085. Source: OSTI; NTIS (US Sales Only); INIS. 

Data (version of 91-12-6) by an IAEA Coordinated research 
project. 

A PC diskette is described which contains for selected nuclides 
their half-lives and the energies and emission probabilities of 
gamma-rays and X-rays suitable for detector and efficiency calibra- 
tion. The diskette is available upon request, costfree, from the 
IAEA Nuclear Data Section. (author). 


12592 (INIS-JP—024, pp. A130/1-A130/13) History and re- 
view of the industrial applications of X-rays. Kobayashi, 
Masatoshi (Tokai Univ., Tokyo (Japan)). Japan Atomic Industrial 
Forum, Inc., Tokyo (Japan); Japan Radioisotope Association, Tokyo 
(Japan); Atomic Energy Society of Japan, Tokyo (Japan). 1994. 
596p. (In Japanese). (CONF-940268-: 21. Japan conference on 
radiation and radioisotopes, Tokyo (Japan), 2-4 Feb 1994). In Pro- 
ceedings of the 21st Japan conference on radiation and 
radioisotopes. The 100th year since the discovery of X-ray, and ex- 
pectation to the future development. Order Number DE94785275. 
Source: OSTI; NTIS; INIS. 

Since 1912, the study on the crystal structures of metals, alloys 
and inorganic materials has been continued based on the diffrac- 
tion theory of X-ray established by W. L. Bragg, M. von Laue and 
others. Besides the use of X-ray tubes for fluorescent X-ray analy- 
sis, the use of the radioisotopes emitting low energy X-ray or + ray 
has been developed in late 1950s. The development of electron 
beam (X-ray) microanalyzer has enabled the imaging of the micro- 
scopic distribution of elements in crystals and at grain boundaries. 
Electron spectroscopy for chemical analysis (ESCA), Auger elec- 
tron spectroscopy (AES) and so on have been developed and 
commercialized. X-ray radiography was developed in 1930s for the 
nondestructive flaw detection in welding. As for the technology of 
X-ray radiography, the improvement of portable X-ray apparatuses, 
the development of industrial accelerators, image intensifiers, X-ray 
TV system, the XCT for industrial use and others were carried out. 
The fluorescent analysis using intense X-ray beam is expected to 
be applied to the structural analysis of materials, lithography and 
semiconductor devices. The technique of radiation imaging has 
been developed rather recently, and the industrial application of 
XCT has spread quickly owing to computerized imaging. (K.I.). 


12593 (INIS-JP-—024, pp. B140/1-B140/11) Evaluation of at- 
mospheric environment and pollutant particulates by use of 
radioisotopes. Ise, Hiroaki (Tokyo Metropolitan Isotope Research 
Center (Japan)). Japan Atomic Industrial Forum, Inc., Tokyo 
(Japan); Japan Radioisotope Association, Tokyo (Japan); Atomic 
Energy Society of Japan, Tokyo (Japan). 1994. 596p. (In Japan- 
ese). (CONF-940268-: 21. Japan conference on radiation and 
radioisotopes, Tokyo (Japan), 2-4 Feb 1994). In Proceedings of the 
21st Japan conference on radiation and radioisotopes. The 100th 
year since the discovery of X-ray, and expectation to the future de- 
velopment. Order Number DE94785275. Source: OSTI; NTIS; 
INIS. 
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In spite of the strengthened regulation on automotive exhaust 
gas, air pollution is still a serious problem as traffic density in- 
creased. Of all pollutants, the particulates in diesel exhaust gas 
contain carcinogenic substances, and develop respiratory diseases. 
Therefore, the establishment of the measures to control these par- 
ticulates is urgently needed. The 6 ray absorption method which 
utilizes radioisotopes has been used actively to measure the con- 
centration of particulates. To date, light scattering method and 
photographic density method have been used to measure one hour 
values of suspended particulate matter (SPM) concentration. The 
principle of 8 ray absorption method is explained. In this method, 
Pm-147 or C-14 less than 3.7 MBq is used as the 6 ray source, 
and a semiconductor detector or a scintillation counter is used as 
the detector. At present, most automatic SPM measuring instru- 
ments use the 6 ray absorption method, and about 1500 such 
instruments are in operation in Japan, which deliver air pollution in- 
formation every minute. Another measuring method by radiation is 
recently developed ionization current method, and it is expected to 
be used for particulate and dust measurement. (K.I.). 


12594 (INIS-JP—024, pp. B150/1-B150/6) Possibility in appli- 
cation of electron beam irradiation to plant quarantine of cut 
flowers. Tanabe, Kazuo (Ministry of Agriculture, Forestry and Fish- 
eries, Yokohama (Japan). Yokohama Plant Protection Station). 
Japan Atomic Industrial Forum, Inc., Tokyo (Japan); Japan Ra- 
dioisotope Association, Tokyo (Japan); Atomic Energy Society of 
Japan, Tokyo (Japan). 1994. 596p. (CONF-940268-: 21. Japan 
conference on radiation and radioisotopes, Tokyo (Japan), 2-4 Feb 
1994). In Proceedings of the 21st Japan conference on radiation 
and radioisotopes. The 100th year since the discovery of X-ray, 
and expectation to the future development. Order Number 
DE94785275. Source: OSTI; NTIS; INIS. 

For the purpose of developing new quarantine procedure alterna- 
tive to fumigation, electron beam irradiation was examined in the 
disinfestation of arthroped pests that infest cut flowers. Immature 
and adult two-spotted spider mites, Tetranychus urticae, which is a 
typical pest in horticulture due to high fertility, parthenogenesis and 
chemical resistance, were irradiated at a Van de graaf electron 
accelerator (2.5 MeV) at 0.2 - 1.4 kGy. They decreased radiosensi- 
tivity with aging. Female was much more tolerant than male 
throughout their life. Irradiation controlled the fertility of both sexes, 
and also feeding and behavioral activities. Cut flowers irradiated 
with the Dynamitron accelerator (5 MeV) showed various re- 
sponses according to species, cultivars and tissues of plants. 
Carnations, tulips and gladioluses were tolerant in disinfesting or 
sterilizing, but some cultivars of chrysanthemum and rose showed 
the symptom of injury, in which flowering was delayed at low dose, 
and the failure of flowering and the chlorosis of leaves occurred at 
high dose. Floral organs were much more sensitive to radiation 
than others. Sensitive plants also showed the reduced production 
of ethylene. (K.1.). 


12595 (INIS-mf-14476) Philippine country report on radia- 
tion technology. Cabalfin, E.G. Philippine Nuclear Research Inst., 
Diliman, Quezon City (Philippines). 1993. 5p. (CONF-9309473—: 1. 
national coordinators meeting for radiation technology, Takasaki 
(Japan), 6-9 Sep 1993). Order Number DE95625093. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report was presented during the First National Coordinators 
Meeting for Radiation Technology, held in Takasaki, Japan, 6-9 
September 1993. The report was about the active involvement of 
Philippine Nuclear Research Institute (PNRI) in research and de- 
velopment on the application of radiation technology. Activities 
were on mutation breeding, food irradiation, radiation sterilization, 
wood-plastic combinations and radiation chemistry. The transfer of 
technology in the Philippines was supported and assisted by the 
UNDP/IAEA Industrial Project. With these technologies, many in- 
dustries were interested in radiation processing. 


12596 (INIS-mf-14477) Radiation technology in the Philip- 
pines. Cabalfin, E.G. Philippine Nuclear Research Inst., Diliman, 
Quezon City (Philippines). 1994. 5p. (CONF-9411209-: 2. national 
coordinators meeting for radiation technology, Ho Chi Minh City 
(Viet Nam), 21-25 Nov 1994). Order Number DE95625094. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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This report was presented during the Second National Coordina- 
tors Meeting for radiation technology, held in Vietnam, 21-25 
November 1994. The report was about the research and develop- 
ment work in the field of radiation technology at the Philippine 
Nuclear Research Institute. Transfer of technology in the Philip- 
pines can be very difficult without the technical assistance of the 
IAEA. A multipurpose irradiation facility was set up that encouraged 
the interest of local industry in radiation sterilization and food irradi- 
ation. Also research and development on radiation vulcanization of 
natural rubber latex has been initiated and the interest in wood 
plastic combinations has been revived. 1 tab. 


12597 (LBL-36271) Scintillator characterization using the 
LBL Pulsed X-ray Facility. Moses, W.W. (Lawrence Berkeley 
Lab., CA (United States). Life Sciences Div.); Derenzo, S.E.; We- 
ber, M.J.; Blankespoor, S.C.; Ho, M.H.; West, A.C. Lawrence 
Berkeley Lab., CA (United States). Oct 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States);Department of Health 
and Human Services, Washington, DC (United States). DOE Con- 
tract ACO3-76SF00098. Grant PHS P01 25840; Grant PHS R01 
CA48002. (CONF-9409298-1: LUMDETR ‘94, Tallinn (Estonia), 
25-29 Sep 1994). Order Number DE95006563. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The authors have developed a bench-top pulsed x-ray system 
for measuring scintillation properties of compounds in crystal or 
powdered form. The source is a light-excited x-ray tube that pro- 
duces 40 x-ray photons (mean energy 18.5 keV) per steradian in 
each 100 ps fwhm pulse. The repetition rate is adjustable from 0 to 
10’ pulses per second. The fluorescent emanations from the x-ray 
excited samples are detected with either a sapphire-windowed mi- 
crochannel plate photomultiplier tube (spectral range 150-650 nm, 
transit time jitter 40 ps fwhm) or a quartz windowed GaAs(Cs) pho- 
tomultiplier tube (spectral range 160-930 nm, transit time jitter 4 ns 
fwhm). Decay time spectra are acquired using a TDC Havina 40 ps 
fwhm resolution over a 84 ms dynamic range. A computer con- 
trolled monochromator can be inserted into the optical path to 
measure the emission spectrum or wavelength resolved decay time 
spectrum. A computer controlled sample changer allows up to 64 
samples to be measured without intervention. 
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12598 (CEA-CONF—-11917) Comparison of concentrations 
of natural and artificial radionuclides in Plankton from French 
Polynesian and Australian coastal waters. Poletiko, C. (CEA 
Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. de 
Protection de la Sante de I'Homme et de Dosimetrie); Twining, 
J.R.; Jeffree, R.A. CEA Centre d’Etudes de Fontenay-aux-Roses, 
92 (France). Dept. de Protection de la Sante de I'Homme et de 
Dosimetrie. 1994. 5p. (CONF-940501-: 9. Pacific basin nuclear 
conference, Sydney (Australia), 1-5 May 1994). Order Number 
DE95624888. Source: OSTI; NTIS (US Sales Only); INIS. 

Zooplankton samples from French Polynesian and Australian 
coastal waters were analysed for natural and artificial radionu- 
clides. Quality control was assured by correlating replicate 
analyses between three laboratories and by participation in an in- 
ternational intercomparison exercise. Pu239/240 was detected 
sporadically among samples from both regions, with the highest 
levels being more consistently found in Tuamotu-Gambier samples. 
The artificial radionuclides Cs-137, Cs-134, Sr-90 and Co-60 were 
not detected. Of the natural nuclides, Ac-228 was detected in 
shallow continental waters off Northern Australia and an inverse re- 
lationship (P<0.02) was established between plankton density and 
their Po-210 concentration. (authors). 2 figs., 2 tabs., 9 refs. 


12599 (DOE/EA-1025) Environmental assessment of 
general-purpose heat source safety verification testing. US- 
DOE Albuquerque Operations Office, NM (United States). Feb 





1995. 78p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE95008199. Source: OSTI; NTIS; INIS; GPO Dep. 

This Environmental Assessment (EA) was prepared to identify 
and evaluate potential environmental, safety, and health impacts 
associated with the Proposed Action to test General-Purpose Heat 
Source (GPHS) Radioisotope Thermoelectric Generator (RTG) as- 
semblies at the Sandia National Laboratories (SNL) 10,000-Foot 
Sled Track Facility, Albuquerque, New Mexico. RTGs are used to 
provide a reliable source of electrical power on board some space- 
craft when solar power is inadequate during long duration space 
missions. These units are designed to convert heat from the natu- 
ral decay of radioisotope fuel into electrical power. Impact test data 
are required to support DOE’s mission to provide radioisotope 
power systems to NASA and other user agencies. The proposed 
tests will expand the available safety database regarding RTG per- 
formance under postulated accident conditions. Direct observations 
and measurements of GPHS/RTG performance upon impact with 
hard, unyielding surfaces are required to verify model predictions 
and to ensure the continual evolution of the RTG designs that per- 
form safely under varied accident environments. The Proposed 
Action is to conduct impact testing of RTG sections containing 
GPHS modules with simulated fuel. End-On and Side-On impact 
test series are planned. 


12600 (IAEA-TECDOC-—755, pp. 63-77) Environmental mod- 
elling for the Hanford Environmental Dose Reconstruction 
Project. Napier, B.A. (Battelle Pacific Northwest Lab., Richland, 
WA (United States)); Shipler, D.B.; Farris, W.T.; Simpson, J.C.; 
Heeb, C.M.; Ramsdell, J.V. Jr.; Ikenberry, T.A.; Walters, W.H.; 
Freshley, M.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1994. In Assessing the radiological impact of past nuclear 
activities and events. Part of the IAEA/CEC co-ordinated research 
programme on the validation of environmental model predictions 
(VAMP). 137p. Order Number DE95624202. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Hanford Environmental Dose Reconstruction (HEDR) Project 
was established in 1987 to evaluate the release of radioactive ma- 
terial from Hanford and the dose received by individuals in the 
surrounding local and regional population. The project uses a set 
of stochastic source-terms, transport, environmental-accumulation, 
and dose models that are intimately linked, allowing transfer of in- 
formation in such a way that spatial, temporal, and distributional 
characteristics of the data are preserved. The project released ini- 
tial estimates in 1990 for representative individuals. The largest 
doses resulting from Hanford operations occurred in the mid- 
1940s. The most important radionuclide was iodine-131 released to 
the atmosphere, and the most significant exposure pathway was 
consumption of milk produced by cows on pasture downwind of 
Hanford. Detailed doses for specific individuals will be calculated 
within the next year. Uncertainty analyses are being conducted for 
essentially all dose predictions, and sensitivity analyses are being 
performed on all models. Ambitious plans are laid for validation of 
the major models. The HEDR Project is cooperating with the Han- 
ford Thyroid Disease Study, which is performing a pilot study to 
determine if sufficient information can be gathered to complete a 
full scale dose-response epidemiological investigation. (author). 23 
refs, 4 figs, 2 tabs. 


12601 (IAEA-TECDOC-—755, pp. 79-85) Dose reconstruction 
studies at selected nuclear weapons facilities in the USA. 
Miller, C.W. (Centers for Disease Control and Prevention, Atlanta, 
GA (United States). Div. of Environmental Hazards and Health Ef- 
fects); Smith, J.M.; Denham, L.S. International Atomic Energy 
Agency, Vienna (Austria). Jul 1994. In Assessing the radiological 
impact of past nuclear activities and events. Part of the IAEA/CEC 
co-ordinated research programme on the validation of environmen- 
tal model predictions (VAMP). 137p. Order Number DE95624202. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Centers for Disease Control and Prevention (CDC) is in- 
volved in dose reconstructions at six nuclear weapons facilities in 
the United States. CDC is directly responsible for the conduct of 
four of these studies, and it provides technical support for the other 
two. We expect that the two most recently initiated studies will be 
conducted in five phases: retrieval and assessment of data, initial 
source term development and pathway analysis, screening dose 
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and exposure calculations, development of methods for assessing 
environmental dose, and calculation of environmental doses and 
exposures. In addition to these technical phases of the studies, 
significant public involvement will be an integral part of the dose 
reconstruction process. In this paper, we review the status of the 
current dose reconstructions and discuss CDC’s approach to dose 
reconstruction. (author). 8 refs, 1 fig., 2 tabs. 
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12602 (DOE/GO-10095-088) Hydrogen Program: Overview. 
National Renewable Energy Lab., Golden, CO (United States). Feb 
1995. 28p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE94011827. Source: OSTI; NTIS; GPO Dep. 
Hydrogen is an energy carrier with the potential to join electricity 
as a key component of a sustainable energy system. As an energy 
carrier and fuel, its future integration into the energy economy will 
help make renewable energy sources viable and practical. Primary 
sources are used directly to provide energy for services, but often 
they are used to create an energy carrier, such as electricity, to 
move the energy from the place of production to where it is needed 
to provide goods and services for society. Hydrogen has the poten- 
tial to be a more versatile energy carrier than electricity. In the 
future, it may be produced cost effectively from renewable energy 
sources, then stored and transported for use in home and office 
heating, generating electricity, industrial processes, and surface 
and air transportation. It can accomplish this while also preventing 
pollution by substituting for and reducing the use of fossil fuels. 
The benefits of hydrogen make it the ideal component of a renew- 
able, sustainable energy system of the future. It can be produced 
from water — an abundant supply sources — using direct sunlight, 
renewable electricity, and some biological organisms. When burned 
directly as a fuel, or converted to electricity, its principal by-product 
is water, which can be safely returned to the environment or reused 
to produce more hydrogen. The versatility of hydrogen will enable 
the more rapid expansion of the use of domestic renewable energy 
sources than might occur with electricity alone, resulting in reduced 
energy imports. Hydrogen energy has the potential for substantially 
contributing to the reduction of climate-changing emissions and 
other atmospheric pollutants. Unfortunately, the widespread use of 
hydrogen energy is not currently feasible because of economic and 
technological barriers. Hydrogen is presently used in a variety of 
industrial applications and, from this base, research and develop- 
ment will move hydrogen into widespread energy applications. 
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12603 (DOE/AL/85804—T3) Hydrogen from renewable re- 
sources monthly progress report. Rocheleau, R.£. Hawaii Univ., 
Honolulu, Hi (United States). Feb 1995. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG04-94AL85804. 
Order Number DE95008121. Source: OSTI; NTIS; GPO Dep. 
During February, we achieved two significant results in our hy- 
drogen storage activates. Reversible hydrogen uptake and release 
was measured at room temperature, near ambient pressure on the 
(IrCIH2(H2)Pr'3) complex. Dr. Jensen also observed that certain 
polyhydzide complexes catalyze the low temperature, reversible 
dehydrogenation of cycloalkanes to aromatic hydrocarbons at tem- 
peratures as low as 130°C. This discovery may represent a 
breakthrough in chemical storage of hydrogen as all other cy- 


cloalkane dehydrogenation systems require temperatures in excess 
of 300°C. 
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12604 (DOE/GO—10095-099) Hydrogen: The fuel for the fu- 
ture. National Renewable Energy Lab., Golden, CO (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC36-83CH10093. Order Number 
DE95004024. Source: OSTI; NTIS; GPO Dep. 

This publication briefly reviews the benefits that would be derived 
from using hydrogen as a fuel source. The various methods of pro- 
ducing hydrogen are also briefly reviewed. 
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12605 (SAND-94-3178) Hydrogen Trailer Storage Facility 
(Building 878). Consequence analysis. Banda, Z.; Wood, C.L. 
Sandia National Labs., Albuquerque, NM (United States). Dec 
1994. 228p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95008188. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy Order 5500.3A requires facility- 
specific hazards assessments be prepared, maintained, and used 
for emergency planning purposes. This consequence analysis 
documents the impact that a hydrogen accident could have to em- 
ployees, the general public, and nearby facilities. The computer 
model ARCHIE was utilized to determine discharge rates, toxic va- 
por dispersion analyses, flammable vapor cloud hazards, explosion 
hazards, and flame jets for the Hydrogen Trailer Storage Facility lo- 
cated at Building 878. To determine over pressurization effects, 
hand calculations derived from the Department of the Air Force 
Manual, “Structures to Resist the Effects of Accidental Explosions,” 
were utilized. The greatest distances at which a postulated facility 
event will produce the Lower Flammability and the Lower Detona- 
tion Levels are 1,721 feet and 882 feet, respectively. The greatest 
distance at which 10.0 psi overpressure (i.e., total building destruc- 
tion) is reached is 153 feet. 
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12606 (LA-UR-95-210) Three-dimensional computer model- 
ing of hydrogen injection and combustion. Johnson, N.L. (Los 
Alamos National Lab., NM (United States). Theoretical Division); 
Amsden, A.A.; Naber, J.D.; Siebers, D.L. Los Alamos National 
Lab., NM (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950439-7: SMS simulation multiconference: simulation as 
a critical technology, Phoenix, AZ (United States), 9-13 Apr 1995). 
Order Number DE95006261. Source: OSTI; NTIS; GPO Dep. 

The hydrodynamics of hydrogen gas injection into a fixed-volume 
combustion chamber is analyzed and simulated using KIVA-3, a 
three-dimensional, reactive flow computer code. Comparisons of 
the simulation results are made to data obtained at the Combus- 
tion Research Facility at Sandia National Laboratory-California 
(SNL-CA). Simulation of the gas injection problem is found to be of 
comparable difficulty as the liquid fuel injection in diesel engines. 
The primary challenge is the large change of length scale from the 
flow of gas in the orifice to the penetration in the combustion cham- 
ber. In the current experiments, the change of length scale is about 
4,000. A reduction of the full problem is developed that reduces the 
change in length scale in the simulation to about 400, with a com- 
parable improvement in computational times. Comparisons of the 
simulation to the experimental data shows good agreement in the 
penetration history and pressure rise in the combustion chamber. 
At late times the comparison is sensitive to the method of determi- 
nation of the penetration in the simulations. In a comparison of the 
combustion modeling of methane and hydrogen, hydrogen combus- 
tion is more difficult to model, and currently available kinetic models 
fail to predict the observed autoignition delay at these conditions. 
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12607 (NUTEK-R-95-1) Biogas as automotive fuel. Brolin, L. 
(Vattenfall Energisystem AB, Vaellingby (Sweden)); Hagelberg, M.; 
Norstroem, A. Swedish National Board for Industrial and Technical 
Development (NUTEK), Stockholm (Sweden); Swedish University 
of Agricultural Sciences, Department of Agricultural Biosystems 
and Technology, Lund (Sweden). 1995. 157p. (In Swedish). (KFB— 
95-3). Order Number DE95755188. Source: OSTI; NTIS. 

The aim of this study is to describe the possibility for extended 
use of biogas as an automotive fuel in Sweden. The report gives 
information that could be used in the development process and 
points out the major advantages and problems that could be fore- 
casted. One conclusion from this study is that biogas could be an 
interesting alternative automotive fuel as technology with good 
technical and environmental performance are available on the mar- 
ket and that the system economics seems to be acceptable. With 
the usage of sewage sludge and municipal organic waste for bio- 
gas production it will be possible to supply city buses and a vehicle 
fleet for refuse collection in cities with over 20 000 inhabitants. The 
potential could be larger if, for example, manure and crops grown 
for this purpose are used as feed stock for gas production but this 
is less cost effective. One important step for the introduction of bio- 
gas as an automotive fuel in Sweden would be to realize a larger 
demonstration plant where know-how could be extracted from the 
operation of a complete system. Another important factor is that 
the tax situation for biogas fuel is favourable and stable in the fu- 
ture. 20 refs, 55 figs, 5 appendices 
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12608 (NEI-SE-194) Handbook of Miombo ecology and 
management. Chidumayo, E. N. (Zambia Univ., Biology Dept., 
Lusaka (Zambia)). Stockholm Environment Inst. (Sweden). Jan 
1995. 150p. Order Number DE95755183. Source: OSTI; NTIS. 

SIDA collaboration. 

The idea to produce a Handbook of Miombo Ecology and Man- 
agement emerged during the implementation of a research study to 
assess responses of miombo woodland to harvesting and manage- 
ment. The handbook has five chapters. The first part of chapter 1 
is an introduction to the indigenous vegetation types in the miombo 
region commonly referred to as the Zambezian phytoregion. The 
second part of the chapter is a description of miombo ecology. 
Chapter 2 is a description of the various major uses of the miombo 
ecosystem. Chapter 3 is a biogeography of fire, one of the princi- 
pal ecological factors and a significant management problem, in 
the miombo ecosystem and a description of adaptations in different 
plant forms. Methods of carrying out management inventories and 
assessments of various uses of miombo are presented in chapter 
4 and management guidelines are presented in chapter 5. The little 
that is known about the ecology of miombo is based on a few site- 
specific studies, often conducted without replication. Validation of 
such results is therefore difficult to determine and generalizations 
from such studies can be misleading. Nevertheless, generalizations 
are useful in presenting a thesis of the current ecological knowl- 
edge about miombo, especially for the non-professional. The 
handbook is based on this approach and the reader should bear 
this weakness in mind. For this reason methods and guidelines 
presented in chapters 4 and 5 should be treated as generic and 
their applicability may require modification to suit local conditions. 
150 refs, 69 figs, 68 tabs 
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12609 (CONF-9409207-2) Systems and economic analysis 
of microalgae ponds for conversion of CO2 to biomass. 4th 
Quarterly technical progress report. Benemann, J.R. California 
Univ., Berkeley, CA (United States). Dept. of Civil Engineering. 28 
Dec 1994. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93204. From US/Japan meeting 
on coal energy research; Albuquerque, NM (United States); 26-30 





Sep 1994. Order Number DE95007324. Source: OSTI; NTIS; GPO 
Dep. 

Microaigae cultivation in large open ponds is the only photosyn- 
thetic process likely to directly utilize power plant flue gas CO. for 
production of biomass. The algal biomass can be converted into 
substitutes for fossil fuels, in particular liquid fuels such as biodiesel 
(vegetable oil methyl or ethyl esters), thus reducing atmospheric 
COz levels and the potential for global warming. This concept is 
being investigated, among others, at the National Renewable En- 
ergy Laboratory at Golden, Colorado, with support from PETC. 


12610 (JT+191) Practical experiences with spring har- 
vested reed canary grass. Hadders, G. Swedish Inst. of 
Agricultural Engineering, Uppsala (Sweden). 1994. 64p. (In 
Swedish). Order Number DE95755199. Source: OSTI; NTIS. 

This report describes experiences from 1992 and 1993 when 
Reed Canary Grass (Phalaris arundinacea) was harvested during 
spring and bales of such grass were disintegrated to be used as 
fuels. The experiences are mainly from occasions given in practice 
and not from organized trials. Observations of spring harvest made 
at some twenty five locations are presented. In most cases, con- 
ventional technique for haymaking was used. In some places, the 
crop was cut with a combine harvester and a windrower. Eight dif- 
ferent techniques to disintegrate bales and chop the grass were 
studied. There are also reports from four heating plants regarding 
feeding of the fuel to the boiler. Experiences show that, if looking 
only at the running of the machinery, it seems possible to harvest 
Reed Canary Grass during spring with conventional haymaking 
machinery without any serious complications. Possibly the losses, 
which were not studied here, caused by this technique are too 
extensive to make it interesting. The observations concerning disin- 
tegration point to the fact that, in most applications where the 
grass is to be burnt, it must pass a quite severe treatment, such as 
chopping, to become fine enough. 10 refs 


12611 (JT+192) Field losses when harvesting reed canary 
grass in springtime. Three studies 1994. Hadders, G. Swedish 
Inst. of Agricultural Engineering, Uppsala (Sweden). 1994. 23p. (in 
Swedish). Order Number DE95755200. Source: OSTI; NTIS. 

The report describes three studies of field losses occurring when 
harvesting Reed Canary Grass in the spring. The studies were 
conducted at three places in the Lake Maelaren region in three dif- 
ferent occasions. On each occasion, the grass in a control plot was 
cut with a mower-conditioner, together with cuts taken with a modi- 
fied mower-conditioner, a self-propelled windrower and a field 
chopper with a header. In all cases, except when a field chopper 
was used, the grass was collected with a baler for rectangular big 
bales. The total waste in the conventional harvesting method was 
1.3, 1.7 and 1.9 tonnes dm per hectare in the three trials. The val- 
ues corresponded to 13, 19 and 18% of the actual yields, which 
were about 10 tonnes of dry matter per ha. Of the total waste, be- 
tween 0 and 0.3 tonne per ha was found in remaining stubble 
longer than 7 cm. The smallest loss was found after the self- 
propelled windrower. The average loss observed for the windrower 
was 1.1 tonne dm per ha, of which 0.8 was a remaining long stub- 
ble. Waste in the form of loose material that was not collected was 
thus only 0.3 tonne dm per ha, according to the records. Observed 
losses with the field chopper were 1.5 tonne dm per ha, of which 
0.7 tonne was in the form of long stubble. The results indicate the 
possibility to substantially reduce the losses resulting form the ex- 
isting machinery, which have been recorded to be around 25%. 
This will require a machine with the ability of a mower to cut the 
grass at a sufficiently low height, combined with, e.g., the consider- 
ate handling given by a header in collecting the material into a 
windrow. Such a solution would probably reduce the losses in 
spring harvesting of Reed Canary Grass to less than 1 tonne dm 
per ha. 5 refs, 3 figs, 6 tabs 


12612 (VTT-SYMP-144, pp. 253-257) Collection and prepa- 
ration of combustible waste fraction (RDF). Ekholm, E. (Soil and 
Water Ltd, Lahti (Finland)). Technical Research Centre of Finland, 
Espoo (Finland). 1994. Project KTM-SIHTI-702Y. In S/HTI 2 - En- 
ergy and environmental technology. Yearbook 1993 of the research 


programme. 250p. Order Number DE95755135. Source: OSTI; 
NTIS. 


SIHTI Research Programme. 
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The aim is to study different factors involved in the separation of 
combustible fractions from municipal waste and their preparation to 
fuel and to determine requirements for combustion. Different alter- 
natives for separating combustibles in an economically and 
technically feasible way from waste flows are compared. Produc- 
tion methods for preparing fuel from the separated waste fraction 
for solid fuel fired boilers are surveyed. Experience and knowhow 
will be gathered in a collection experiment, in which the house- 
holds separate certain combustible materials from their waste. The 
collected material will be analysed and a test batch will be pre- 
pared from it for a local boiler plant. Simultaneously, the proportion 
of waste utilizable as energy in this way will be assessed and the 
opinions of households on the separation of combustible waste 
fractions will be surveyed, 
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12613 (CONF-940526—-Summ.) Introduction to the proceed- 
ings of the sixteenth symposium on biotechnology for fuels 
and chemicals. Davison, B.H. (Oak Ridge National Lab., TN 
(United States). Chemical Technology Div.). Oak Ridge National 
Lab., TN (United States); National Renewable Energy Lab., 
Golden, CO (United States). [1994]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
; AC36-83CH10093. From 16. symposium on biotechnology for fu- 
els and chemicals; Gatlinburg, TN (United States); 9-13 May 1994. 
Order Number DE95007029. Source: OSTI; NTIS; GPO Dep. 

Biotechnology can be defined as the use of biologically derived 
materials and biocatalysts to carry out desired transformations from 
one material to another. These biocatalysts can be enzymes or mi- 
croorganisms. The transformation may be of raw materials into 
useful compounds or for the destruction of industrial wastes. One 
use of biotechnology is for the production of fuels and chemicals. 
This has been the broad area focused on by this Symposium for 
the past 16 years. The Symposium on Biotechnology for Fuels and 
Chemicals presents both applied and fundamental work in this area 
performed by universities, industries, and government institutions. 
The goal, whether near term or long term, is to find and demon- 
strate efficient, economical methods for the use of biotechnology to 
supply society’s needs for fuels and chemicals. The Symposium al- 
lows interactions among the researchers in an intimate setting to 
foster the interactions that will be necessary to commercialize and 
use these technologies. Efforts presented include all aspects of the 
process: the pretreatment and beneficiation of the raw material, 
the biological conversion in some reactor, the separation and re- 
covery of the desired product, and the treatment of the waste 
streams from this and earlier legacy processes. There are also ef- 
forts of the sensing, monitoring, and control of the process and 
well and the economic analysis to estimate the overall utility and 
impact. The Sixteenth Symposium on Biotechnology for Fuels and 
Chemicals provided a forum for the exchange of ideas. There were 
34 oral presentations and 81 poster presentations. These were or- 
ganized into sessions of thermal, chemical, and biological 
processing; bioprocessing research; process economics and com- 
mercialization; and environmental biotechnology. 


12614 (ETDE-DE-52) Results and methodology of a 
measuring programme for tip gas combustion units, in consid- 
eration of the requirements of air pollution abatement. 
Umweltpianung, Arbeits- und Umweltschutz. Schriftenreihe der 
Hessischen Landesanstalt fuer Umwelt, v. 127. Hessische Lan- 
desanstalt fuer Umwelt, Wiesbaden (Germany). 1991. 24p. (in 
German). Order Number DE95763312. Source: OSTI; NTIS (US 
Sales Only). 

The programme comprised raw gas measurements in five differ- 
ent landfills and off-gas measurements in the tip gas combustion 
units of these landfills. The following raw gas components were 
measured: Methane, Coo, O, N, total Cl, F, and S, and 14-C 
hydrocarbons and 9 halogenated hydrocarbons. The exhaust con- 
stituents measured were: O, CO and COs, water, NO,, SOz, total 
carbon, chlorohydrocarbons and fluorohydrocarbons, and dust. In 
addition, polychlorinated dibenzofurans and dioxins were analyzed 


as well as PAH concentrations. The results of the measurements 
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are presented in tables, and the measuring programme and its im- 
plementation are described. (orig.) 


12615 (IVL-B-1168) Life cycle assessment of ethanol from 
sorted household wastes with the Concentrated Hydrochloric 
Acid Process. Finnveden, G.; Lindfors, L.G.; Stripple, H. Swedish 
Environmental Research Inst., Stockholm (Sweden). Nov 1994. 
95p. (In Swedish). Order Number DE95755184. Source: OSTI; 
NTIS. 

The major aim of this study is to analyse the consequences from 
an environmental and resource perspective of a possible future 
production of ethanol from cellulose in solid wastes with the pro- 
duction method CHAP (Concentrated Hydrochloric Acid Process), 
based on data from pre studies. This assessment is done with Life 
Cycle Assessment (LCA) methodology. The LCA includes an in- 
ventory and an impact assessment from resource extraction, via 
production and use, to solid waste management. The starting point 
for the inventory has been the CHAP as it has been described in 
pre studies using in Loevsta, Stockholm, sorted municipal solid 
waste as the raw material. The ethanol is to be used as fuel for 
buses in urban areas. As a reference alternative is urban diesel 
fuel used. When the ethanol is produced from sorted municipal 
solid waste, the whole solid waste management system changes. 
In order to get comparable systems, several functions are included 
in the study. Besides bus fuel, the systems shall handle a certain 
amount of municipal solid waste, a certain amount of industrial 
wastes and produce a certain amount of heat and electricity. Pro- 
cess energy is needed for the ethanol production. Two alternatives 
were studied where either oil or biomass were used for process 
energy. It should be noted that this study concerns one possible 
method for producing ethanol. No conclusions can therefore be 
drawn regarding other production methods. 43 refs, 7 figs, 29 tabs 


12616 (NEDO-GET-—9303) Survey on bio-chemical complex 
harmonized with global environment. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Mar 1994. 
258p. (In Japanese). Order Number DE95759252. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

In order to develop the process and product harmonized with the 
global environment, a bio-chemical complex was structured which 
was focused on the biological technology. The substitution of bio- 
logical technology for the conventional system of a large energy 
consumption type was engineered to be maximized by using the 
unutilized biomass as recyclable resources. A field survey was 
made and reported on the actual state of biomass resources, agri- 
culture and forestry in the Philippines and Thailand. Then, mention 
was made of their problems of effective utilization. As a biological 
technology, selected were the hydrogen production, methane fer- 
mentation, CO2 fixation, biodegradation plastics and synthesized 
single cell protein. As a bioreactive or other selective refining tech- 
nology, study was made of the film, chromatography, solvent 
extraction, adsorption, electrophoresis, distillation and crystalliza- 
tion. Besides the concentration as a petrochemical complex, it is 
also effective to take the local properties into consideration and 
distribute the production bases on a worldwide scale. 187 refs., 86 
figs., 78 tabs. 


12617 (NREL/TP—421-7501) Review and analysis of the 
1980-1989 biomass thermochemical conversion program. 
Stevens, D.J. National Renewable Energy Lab., Gokden, CO 
(United States). Sep 1994. 274p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE95000287. Source: OSTI; NTIS; GPO Dep. 

In the period between 1980 and 1989, the U.S. Department of 
Energy (DOE) sponsored research and development projects 
through its Biomass Thermochemical Conversion (BTC) Program. 
Thermochemical conversion technologies use elevated tempera- 
tures to convert biomass into more useful forms of energy such as 
fuel gases or transportation fuels. The BTC Program included a 
wide range of biomass conversion projects in the areas of gasifica- 
tion, pyrolysis, liquefaction, and combustion. This work formed the 
basis of the present DOE research and development efforts on ad- 
vanced liquid fuel and power generation systems. At the beginning 
of Fiscal Year 1989, the management of the BTC Program was 
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transferred from Pacific Northwest Laboratory (PNL) to National 
Renewable Energy Laboratory (NREL, formerly Solar Energy 
Research Institute). This document presents a summary of the re- 
search which was performed under the BTC Program during the 
1981-1989 time frame. The document consists of an analysis of 
the research projects which were funded by the BTC Program and 
a bibliography of published documents. This work will help ensure 
that information from PNL’s BTC Program is available to those in- 
terested in biomass conversion technologies. The background of 
the BTC Program is discussed in the first chapter of this report. In 
addition, a brief summary of other related biomass research and 
development programs funded by the U.S. Department of Energy 
and others is presented with references where additional informa- 
tion can be found. The remaining chapters of the report present a 
detailed summary of the research projects which were funded by 
the BTC Program. The progress which was made on each project 
is summarized, the overall impact on biomass conversion is dis- 
cussed, and selected references are provided. 


12618 (PNL-SA-25504) The TEES process cleans waste 
and produces energy. Elliott, D.C.; Silva, L.J. Pacific Northwest 
Lab., Richland, WA (United States). Feb 1995. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-950279-1: R 95 conference, Geneva 
(Switzerland), 1-3 Feb 1995). Order Number DE95007799. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A gasification system is under development that can be used 
with most types of wet organic wastes. The system operates at 
350°C and 205 atm using a liquid water phase as the processing 
medium. Since a pressurized system is used, the wet waste can 
be fed as a solution or slurry to the reactor without drying. Through 
the development of catalysts, a useful processing system has been 
produced. The system has utility both for direct conversion of high- 
moisture biomass to fuel gas or as a wastewater cleanup system 
for wet organic wastes including unconverted biomass from biocon- 
version processes. By the use of this system >99% conversions of 
organic waste to medium-Btu fuel gas can be achieved. 


12619 (VTT-SYMP-144, pp. 171-179) Solid wastes from 
pressurized gasification of biomass. Ranta, J. (ViT Energy, Es- 
poo (Finland). Combustion and Conversion Technology). Technical 
Research Centre of Finland, Espoo (Finland). 1994. Project KTM- 
SIHTI-502T. in SIHTI 2 - Energy and environmental technology. 
Yearbook 1993 of the research programme. 250p. Order Number 
DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

Solid wastes from pressurized biomass gasification (IGCC) differ 
from conventional fly and desulphurization ashes, e.g., due to the 
reducing surroundings in which these wastes are formed. As a 
consequence, their use and disposal might require a different ap- 
proach. The problem has been discussed in connection with coal 
gasification. However pressurized biomass (wood, waste, etc.) 
gasification is emerging technology and the quality of solid 
residues from these plants is not well-known. In the first stage of 
the work, coal, peat, wood and straw residues from the gasification 
test facilities of VTT Energy were studied. In 1994, studies related 
to possible environmental impacts of waste will be continued. If 
available, residues of demonstration plants will also be used as 
samples. The results can be used for assessing and minimizing 
environmental impacts of gasification concepts. 
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12620 (NREL/CP-430-7215) Biomass pyrolysis oll proper- 
ties and combustion meeting. National Renewable Energy Lab., 
Golden, CO (United States). [1995]. 398p. Sponsored by USDOE, 
Washington, DC (United States);Natural Resources Canada, 
Ottawa, ON (Canada). DOE Contract AC36-83CH10093. (CONF- 
9409224—-: Biomass pyrolysis oil properties and combustion 





meeting, Estes Park, CO (United States), 26-28 Sep 1994). Order 
Number DE95004017. Source: OSTI; NTIS; GPO Dep. 

These proceedings contain extended abstracts from the Biomass 
Pyrolysis Oil Properties and Combustion Meeting held September 
26-28, 1994. This meeting is cosponsored by the DOE, NREL, NR- 
Can, and VTT Energy (Finland) for the discussion of developments 
in the application of biomass-derived pyrolysis oil. 
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12621 (NYSERDA-95-3) Co-combustion feasibility study. 
Final report. Handcock, D.J. (Clough, Harbour and Associates, Al- 
bany, NY (United States)). Saratoga County Sewer District No. 1, 
Mechanicville, NY (United States); Clough, Harbour and Asso- 
ciates, Albany, NY (United States). Jan 1995. 197p. Source: OSTI; 
New York State Energy Research and Development Authority, Two 
Rockefeller Plaza, Albany, NY 12223 (United States). 

This report investigates the technical and economic feasibility of 
co-combusting municipal sewage sludge produced by the Saratoga 
County Sewer District No. 1 with paper mill sludge produced by the 
Cottrell Paper Company, Encore Paper Company, International Pa- 
per Company, Mohawk Paper Mills, and TAGSONS Papers at the 
Saratoga County Sewer District No. 1's secondary wastewater 
treatment plant and recovering any available energy products. The 
co-combustion facility would consist of sludge and wood chip stor- 
age and conveying systems, belt filter presses, screw presses, 
fluidized-bed incinerators, venturi scrubbers and tray cooling sys- 
tems, ash dewatering facilities, heat recovery steam generators, 
gas-fired steam superheaters, and a back-pressure steam turbine 
system. Clean waste wood chips would be used as an auxiliary 
fuel in the fluidized-bed incinerators. It is recommended that the 
ash produced by the proposed facility be beneficially used, poten- 
tially as a raw material in the manufacture of cement and/or as an 
interim barrier layer in landfills. 
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12622 (SLU-VKL-UPP-173) Logging residues in covered 
windrows - Influence of precipitation on fuel quality. Lehtikan- 
gas, P.; Jirjis, R. Swedish Univ. of Agricultural Sciences, Uppsala 
(Sweden). Dept. of Forest Products. 1995. 30p. (In Swedish). 
Project NUTEK-146-311. Order Number DE95755197. Source: 
OSTI; NTIS. 

With two page English summary. Figures and tables with text in 
English. 

The intention of this study was to investigate how precipitation 
influenced fuel quality when logging residues were stored in cov- 
ered windrows. Quality parameters, i.e., moisture content, ash 
content and proportion of fine fraction, are related to precipitation 
data in order to study whether there is a relationship between 
these factors. If this relationship can be identified, it should provide 
an indication of fuel quality under different conditions and may also 
result in improved possibilities for storage of logging residues. 9 
refs, 5 figs, 5 tabs 


0950 Environmental Aspects 


12623 (IVL-B—-1176) Environmental consequences from 
emission of nitrogen oxides and ammonia. lverfeldt, Aa. 
(Swedish Environmental Research Inst., Stockholm (Sweden)); 
Pleijel, H.; Klemedtsson, L.; Loevblad, G.; Omstedt, G. Swedish 
Environmental Research Inst., Stockholm (Sweden). Feb 1995. 
30p. (In Swedish). Order Number DE95755185. Source: OSTI; 
NTIS; INIS. 

The aim of this study have been to compare environmental prob- 
lems pertaining to nitrogen containing pollutants from power 
generation from biomass fuels. Local effects of NO, and NHg in air 
are normally small. Emission of NO, add plant toxic ozone, which 
is not the case at emission of NH; and N2O. The problem is 
slightly greater when siting in southern Sweden. The total emission 
of ammonium and nitrates are of major importance for acidification 
and nitrogen saturation. The largest contribution to the greenhouse 
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effect comes from direct emission of nitrous oxide. The emission of 
N2O does not influence the siting aspects of the power plant, be- 
cause of the global implications of this substance. 21 refs, 9 figs, 
14 tabs 


12624 (ORNL/TM-12846) Short-rotation eucalypt planta- 
tions in Brazil: Social and environmental issues. Couto, L. 
(Universidade Federal de Vicosa, Minas Gerais (Brasil). Dept. de 
Engenharia Florestal); Betters, D.R. Oak Ridge National Lab., TN 
(United States). Feb 1995. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. Order 
Number DE95008656. Source: OSTI; NTIS; GPO Dep. 

This report presents an overview of the historical and current 
legislative, social, and environmental aspects of the establishment 
of large-scale eucalypt plantations in Brazil. The report consoli- 
dates the vast experience and knowledge relating to these forest 
plantation systems and highlights lessons learned and new trends. 
The overview should prove useful to those interested in comparing 
or beginning similar endeavors. 
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12625 (DOE/PC/91304-T12) Low severity upgrading of F-T 
waxes with solid superacids. Quarterly report, September 1- 
November 30, 1994. Tierney, J.W.; Wender, |. Pittsburgh Univ., 
PA (United States). Dept. of Chemical and Petroleum Engineering. 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91304. Order Number 
DE95006937. Source: OSTI; NTIS; GPO Dep. 

In this quarter the authors studied the isomerization and hydroc- 
racking of n-hexadecane using Pt/ZrO2/SO, three-way gel 
catalysts prepared under CO. supercritical conditions. Two different 
platinum-containing compounds were used as platinum sources. It 
appeared that the Pt/ZrO,/SO, catalyst derived from H2PtClsH2O 
gave better conversion for n-Cl;, than the catalyst prepared from 
platinum acetylacetonate. The activities of Pt and Ni promoted 
ZrO2/SO, catalysts were compared. At 300 C and 500 psig of H. 
(700-730 psig during the reaction), about a 45 wt% conversion of 
n-hexadecane was obtained using NiZrO2/SO, catalyst; this 
catalyst gave only a 7 wt% conversion for hydrocracking of n- 
hexadecane at 160 C and 350 psig of Hz (220-420 psig during the 
reaction). Attempts were made to react n-heptane with alcohol to 
produce C,4-Cg ethers, good gasoline additives. Large amounts of 
dimethyl ether are formed in these reactions; the acidity of solid 
superacids plays a key role in the formation of desirable ethers 
(C4-Cp). 


12626 (DOE/PC/92529-T9) Transient studies of low tem- 
perature catalyst for methane conversion. Quarterly technical 
progress report, October 1, 1994-December 31, 1994. Wolf, 
E.E. Notre Dame Univ., IN (United States). Dept. of Chemical En- 
gineering. [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92529. Order Number 
DE95007913. Source: OSTI; NTIS; GPO Dep. 

This report summarizes results obtained with a new approach to 
the production of synthesis gas from methane. The LaRhOg per- 
ovskite catalyst previously studied, as well as other Rh supported 
catalysts have been studied using fast flows or millisecond resi- 
dence times. 
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12627 (TVA-95008553) Field performance of cavitation 
erosion resistant alloy on pumped-storage hydroturbine. Karr, 
O.F.; Brooks, J.B.; March, P.A.; Epps, J.M. Tennessee Valley 
Authority, Muscle Shoals, AL (United States). Oct 1992. 14p. Spon- 
sored by Tennessee Valley Authority, Knoxville, TN (United States). 
Order Number DE95008553. Source: OSTI; NTIS; GPO Dep. 

The TVA Raccoon Mountain Plant is a four unit pumped-storage 
plant located on the Tennessee River, Nickajack Reservoir, in Mar- 
ion County, Tennessee, six miles (3.7 km) west of Chattanooga, 
Tennessee. The four units went into commercial operation between 
January 31, 1978 and August 31, 19179. Each unit has a generat- 
ing rating of 392 MW at a 1020 ft head (310.9 meters). Each 
turbine is a reversible Francis type, with vertical shaft, manufac- 
tured by Allis-Chalmers (now Voith Hydro, Inc.). The runner 
diameter is 16 ft 7 inches (5.05 meters). the runner material is 
ASTM A296-CA6NM. 


1301 Resources and Availability 


12628 (DOE/BP-95004993) Detailed operating plan for 
Columbia River Treaty storage, 1 August 1994 through 31 July 
1995. Columbia River Treaty Operating Committee (United States). 
Aug 1994. 48p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95004993. Source: OSTI; NTIS; GPO 
Dep. 

This Detailed Operating Plan has been developed from the 
Northwest Power Pool PNCA Final Regulation for the 1994-95 Op- 
erating Year. System load and resource estimates, duration of 
critical period, flood control and other criteria have been reviewed 
and revised in accordance with the Principles and Procedures as 
necessary. The Critical Period duration is 42 months extending 
from 1 September 1994 through 28 February 1998 with hydro ca- 
pability based on the 1928-29 through 1931-32 water years. The 
data, criteria, and procedures presented herein will be used as de- 
scribed for the formation and use of Operating rule curves for each 
of the Canadian storage reservoirs, Duncan, Arrow, and Kinbasket 
Lake (Mica), and for the whole of Canadian storage as well as 
Lake Koocanusa (Libby). 


1302 Site Geology and Meteorology 
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1305 Economic, Industrial and Business Aspects 


12629 (WR-FC-—95-03) Southwestern Federal Power Sys- 
tem combined financial statements and supplemental 
schedules for the years ended September 30, 1994 and 1993. 
Marwick, P. KPMG Peat Marwick LLP, Tulsa, OK (United States). 
[1994]. 30p. Sponsored by USDOE, Washington, DC (United 
States). Source: OSTI (Free of Charge). 

The Southwestern Federal Power System encompasses the op- 
eration of 24 hydroelectric power plants by the US Army Corps of 
Engineers and the marketing of power and energy from those 
plants by Southwestern Power Administration of the US Depart- 
ment of Energy. To integrate the operation of these hydroelectric 
generating plants and to transmit power from the dams to its cus- 
tomers, Southwestern Power Administration (Southwestern) 
maintains 2,220 kilometers (1,380 miles) of high-voltage transmis- 
sion lines, 24 substations, and 46 microwave and VHF radio sites. 
Southwestern’s headquarters are in Tulsa, Oklahoma; its dispatch 
center is in Springfield, Missouri; and its maintenance crews are 
based in Jonesboro, Arkansas, in Gore and Tupelo, Oklahoma, 
and in Springfield, Missouri. Three divisions - Administration and 
Rates, Power Marketing and Delivery, and Maintenance - are re- 
sponsible for meeting Southwestern’s mission. Twelve of the 24 
generating plants are scheduled directly by Southwestern, and a 
total of 19 contribute to the interconnected system operations. 
Generation at the five remaining projects (Denison, Narrows, Sam 
Rayburn, Whitney, and Willis) is used to serve specific customer 
loads. At the end of fiscal year 1994, Southwestern marketed 
power and energy to 10 generation and transmission cooperatives, 
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one distribution cooperative, three military installations, 41 munici- 
pal utilities, and three municipal utility joint-action agencies. One of 
the joint-action agencies has its own allocation of power from 
Southwestern; the other two serve 34 municipal utilities to whom 
Southwestern has allocated power. The total number of power allo- 
cation customers is 92. Additionally, excess energy is occasionally 
sold to non-allocation utilities. The primary purposes of Southwest- 
ern are to market Federally generated hydroelectric power, operate 
a reliable and safe transmission system, and encourage energy ef- 
ficiency for the benefit of the region. 


1306 Environmental Aspects 


12630 (DOE/BP/61404—-2) The feasibility of documenting 
and estimating adult fish passage at large hydroelectric facili- 
ties in the Snake River using video technology. Final report 
1993. Hatch, D.R.; Pederson, D.R.; Fryer, J.K.; Schwartzberg, M.; 
Wand, A. Columbia River Inter-Tribal Fish Commission, Portland, 
OR (United States). Jul 1994. 129p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract BI79-92BP61404. Order 
Number DE95005617. Source: OSTI; NTIS; GPO Dep. 

Lower Granite Dam on the Snake River to evaluate the feasibility 
of using video technology to document and estimate fish ladder 
passage of chinook salmon Oncorhynchus tshawytscha, sockeye 
salmon O. nerka, and steelhead O. mykiss. A video system was to 
produced video images during salmon passage periods. A techni- 
cian identified and counted fish images from the video record. Fish 
ladder passage estimates of target species made from the video 
record were similar to estimates made by on-site counters during 
daytime periods, indicating that the two methods were relatively 
precise. We also found that a significant percentage (6.4% and 
8.3%) of target salmonids migrated during nighttime periods when 
on-site counts were not typically made during the two years of 
study. Analysis of the video record permitted verification of individ- 
ual sockeye salmon identified and counted by on-site count 
personnel, and provided data useful to managers of this ESA-listed 
stock. Analysis of the video record also permitted collection of 
additional data such as length measurements of individual speci- 
mens, which was used to regulate a fishery located upstream. 
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12631 (ANL/CHM/PP--80864) Energy transfer in real and ar- 
tificial photosynthetic systems. Hindman, J.C.; Hunt, J.E.; Katz, 
J.J. Argonne National Lab., IL (United States). [1995]. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31-109-ENG-38. Order Number DE95005824. Source: OSTI; 
NTIS; GPO Dep. 

Fluorescence emission from the photosynthetic organisms Tri- 
bonema aequale, Anacystis nidulau, and Chlorelia vulgais and 
from some chlorophyll model systems have been recorded as a 
function of excitation wavelength and temperature. Considerable 
similarity was observed in the effects of excitation wavelength and 
temperature on the fluorescence from intact photosynthetic organ- 
isms and the model systems. The parallelism in behavior suggest 
that self-assembly processes may occur in both the in vivo and in 
vitro systems that give rise to chlorophyll species at low tempera- 
ture that may differ significantly from those present at ambient 
temperatures. 


12632 (BNL-61321) Strategies for recycling CdTe photo- 
voltaic modules. Eberspacher, C. (UNISUN, Newbury Park, CA. 
(United States)); Gay, C.F.; Moskowitz, P.D. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-941203-22: 1. world conference on photovoltaic energy 
conversion, Waikoloa, HI (United States), 5-9 Dec 1994). Order 
Number DE95006776. Source: OSTI; NTIS; GPO Dep. 





Recycling end-of-life cadmium telluride (CdTe) photovoltaic (PV) 
modules may enhance the competitive advantage of CdTe PV in 
the marketplace, but the experiences of industries with comparable 
Environmental, Health and Safety (EH&S) challenges suggest that 
collection and recycling costs can impose significant economic bur- 
dens. Customer cooperation and pending changes to US Federal 
law may improve recycling economics. 


12633 (DOE/ER/13768—3) Intramolecular energy- and 
electron-transfer reactions in polymetallic complexes. Annual 
report. Peterson, J.D. Clemson Univ., SC (United States). Dec 
1991. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG09-87ER13768. Order Number DE95007830. 
Source: OSTI; NTIS; GPO Dep. 


The complexes (tpy)Ru(Il)(tpp)Co(IIl)(PPhEt.)H2>*, 


(NC)3Fe(II)(tpp)Co(IIl)(PPhEt.)Ho and (NC)Fe(II)(tpp)Co(IIl)(PPhs)H» 


(where tpp = 2,3,5,6-tetrakis(2’-pyridyl)pyrazine), were prepared 
and their photochemistry studied. Reasons for the low quantum 
yields for Hz production are discussed briefly. A series of FeRuRh 
complexes is being prepared. Plans for the coming year on in- 
tramolecular energy transfer and charge separation are discussed. 


12634 (ETDE/JP-mf-95764133) Summary of report on the 
results of the Sunshine Project in fiscal 1992. Solar energy. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1994. 471p. (in Japanese). Order Number 
DE95764133. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F, 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

As for solar energy utilization technology, basic researches are 
made on enhancement of efficiency of solar cells and amorphous 
solar cells. As to technology for commercialization of the power 
generation system, studied are thin-type, tandem, amorphous, and 
ultra-high efficiency solar cells. With relation to ultra-highly increas- 
ing efficiency, reported are compound semiconductor solar cells as 
well as crystalline and amorphous silicon. Also studied are the sys- 
tem and peripheral technology (energy storage system, system 
interconnected control) and demonstration (photovoltaic power gen- 
eration/diesel power generation hybrid system as power source for 
remote island). For the practical application, reported are system 
analyses and evaluation methods. Concerning energy utilization 
technology, the following are described for commercialization of so- 
lar systems for industrial use, etc: high efficiency heat insulating 
materials, conversion of chemical energy, advanced heat process, 
passive solar systems. Development of the large-size power gener- 
ation system is stated. Space power generation and micro-wave 
power transmission are also outlined. 


12635 (NREL/SP-410-7689) US photovoltaic patents: 
1991-1993. Pohie, L. National Renewable Energy Lab., Golden, 
CO (United States). Mar 1995. 128p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH1 0093. 
Order Number DE95004051. Source: OSTI; NTIS; GPO Dep. 

This document contains US patents on terrestrial photovoltaic 
(PV) power applications, including systems, components, and ma- 
terials as well as manufacturing and support functions. The patent 
entries in this document were issued from 1991 to 1993. The en- 
tries were located by searching USPA, the database of the US 
Patent Office. The final search retrieved all patents under the class 
“Batteries, Thermoelectric and Photoelectric” and the subclasses 
“Photoelectric,” “Testing,” and “Applications.” The search also |lo- 
cated patents that contained the words “photovoltaic(s)” or “solar 
cell(s)” and their derivatives. After the initial list was compiled, most 
of the patents on the following subjects were excluded: space pho- 
tovoltaic technology, use of the photovoltaic effect for detectors, 
and subjects only peripherally concerned with photovoltaic. Some 
patents on these three subjects were included when ft appeared 
that those inventions might be of use in terrestrial PV power tech- 


nologies. 


12636 (SAND-94-1588C) High-efficlency solar cells using 
HEM silicon. Khattak, C.P. (Crystal Systems, Inc., Salem, MA 
(United States)); Schmid, F.; Schubert, W.K. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-941203-18: 1. world conference on 
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photovoltaic energy conversion, Waikoloa, HI (United States), 5-9 
Dec 1994). Order Number DE95005424. Source: OSTI; NTIS; 
GPO Dep. 

Developments in Heat Exchanger Method (HEM) technology for 
production of multicrystalline silicon ingot production have led to 
growth of larger ingots (55 cm square cross section) with lower 
costs and reliability in production. A single reusable crucible has 
been used to produce 18 multicrystalline 33 cm square cross sec- 
tion 40 kg ingots, and capability to produce 44 cm ingots has been 
demonstrated. Large area solar cells of 16.3% (42 cm?) and 15.3% 
(100 cm?) efficiency have been produced without optimization of 
the material production and the solar cell processing. 


1406 Photovoltaic Power Systems 
Refer also to citation(s) 12634, 12985 


12637 (ETDE-DE-9) Renewable energies - Indonesia - pho- 
tovoltaic test laboratory in the TUeV Rheinland. Vaassen, W.; 
Wiesner, W.; Noetzold, H. Technischer Ueberwachungs-Verein 
Rheinland e.V. (TUeV), Koeln (Germany). Inst. fuer Energietechnik 
und Umweltschutz. 1992. 22p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT O3E8618A. Order Number 
DE95764927. Source: OSTI; NTIS (US Sales Only). 

The initial difficulties which had to be faced in many of the partial 
projects caused a positive development in the technical contruction 
of the systems. As seen in the two examples ‘photovoltaic pump 
systems Sumba’ and ‘photovoltaic TV-couverter stations’, in the 
last years only prfessionally developed, optimized systems corre- 
sponding to the objectives and adapted to the local conditions are 
being used for long-term tests in Indonesia. These efforts are being 
supported by the photovoltaic test laboratory. Both activities bring 
us nearer to the market launch of photovoltaic systems and the 
profitability of photovoltaics. (orig.) 


12638 (ETDE-DE-54) Photovoltaic solar generator on top 
of a noise abatement wall along the motorway BAB 23 in 
the district Pinneberg/Schleswig-Holstein. Final report. 
Neuhaeusser, G. Angewandte Solarenergie - ASE GmbH, Wedel 
(Germany). Dec 1994. 54p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0329113A. Order Number 
DE95764568. Source: OSTI; NTIS (US Sales Only). 

A solar generator with a maximum output of 28.75 kW was fitted 
to a noise protection wall in a such a way as to form a noise- 
absorbing front. The electric energy generated is directly fed into 
the local power grid via a line-commutated dc-ac converter. - The 
following aims were achieved: better noise protection because of 
the higher noise-absorbing wall; in addition, utilization of this extra 
wall surface for environmentally friendly power generation. - The 
system first underwent a test phase during which its functioning 
including the feeding of generated power into the grid was satisfac- 
torily demonstrated and then passed into the ownership of 
Schleswag. The enhancement of noise protection was demon- 
strated by measurements. A subsequent measuring programme of 
several years’ duration is to comprise detailed measurements, for 
instance concerning energy yields as a function of service life or 
the correlation of energy yields and weather, degree of soiling, etc. 
(orig.) 


12639 (ETDE-DE-60) Photovoltaic systems technology. FF 
nal report. Bosch, A.; Hoenes, H.P.; Honstetter, K.O.; Jossen, A.; 
Lehner, G.; Karl, H.; Saupe, G.; Zahir, A. Stuttgart Univ. (Ger- 
many). Inst. fuer Theorie der Elektrotechnik. Jul 1994. 294p. (in 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Foerderkennzeichen BMFT 
0328020C. Order Number DE95764304. Source: OSTI; NTIS (US 
Sales Only). 

Different types of batteries as vented, valve regulated (gel typ 
and adsorbed) lead acid and NiCd ones are investigated. The 
batteries are operated according to typical solar condition. Devel- 
opment of a block oriented simulation software for simulation and 
optimization of photovoltaic systems. Both projects are passed on 
to the ZSW (Zentrum fuer Solar- und Wasserstoff-Forschung, 
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Stuttgart-Uim). The storage batteries are the weak points in a pho- 
tovoltaic system. To obtain comparable results we operate all 
batteries under the same conditions. One aim among others was 
to qualify ageing effects and maintenance requirements. All batter- 
ies are connected to a computer controlled battery test stand. The 
behaviour of the batteries under investigation is very different. The 
valve regulated gel typ battery shows a good performance. All 
NiCd batteries under test show large capacity losses during the 
test. To optimize the life expectance a specific battery management 
is necessary for each typ. To satisfy all requirements of the batter- 
ies advanced battery control units are necessary. To determine the 
state of the batteries a battery model or special sensors have to be 
included in the system. In the report directions are given to solve 
some of these problems. (orig.) 


12640 (NREL/TP-472-7574) Buliding-integrated photo- 
voltaics: A case study. Kiss, G.; Kinkead, J.; Raman, M. National 
Renewable Energy Lab., Golden, CO (United States). Mar 1995. 
139p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. Order Number DE95004032. 
Source: OSTI; NTIS; GPO Dep. 

In 1992, Kiss Cathcart Anders Architects performed a study for 
NREL on Building-integrated Photovoltaics (BIPV) issues as seen 
from the perspective of the building community. In general, the 
purpose of the study was to list major issues and potential applica- 
tions; by it’s nature it asked more questions than it answered. This 
second phase study was to produce quantitative data on the 
performance of specific BIPV systems. Only roof systems are eval- 
uated. The energy performance, construction cost and simple 
payback for five different BIPV roof options are evaluated in six dif- 
ferent locations: Oakland, New York, Miami, Phoenix, Chicago, and 
Cincinnati. The roof options evaluated include the following: single- 
glazed PV roof using glass-substrate PVs; double-glazed PV roof 
with insulating PV modules; ballasted roof-mounted system; saw- 
tooth light monitor roof with indirect north daylighting; sawtooth roof 
with north light and active heat recovery. 


1407 Solar Thermal Power Systems 


12641 (NREL/TP-471-7297) Validation of the FLAGSOL 
parabolic trough solar power plant performance model. Price, 
H.W. (National Renewable Energy Lab., Golden, CO (United 
States)); Svoboda, P.; Kearney, D. National Renewable Energy 
Lab., Golden, CO (United States). Oct 1994. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. (CONF-950336—-19: American Society of Mechanical 
Engineers/Japanese Society of Mechanical Engineers/Japan Solar 
Energy Society international solar energy conference, Lahaina, HI 
(United States), 19-24 Mar 1995). Order Number DE95000263. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the results of a validation of the FLAGSOL 
parabolic trough solar power plant performance model. The valida- 
tion was accomplished by simulating an operating solar electric 
generating system (SEGS) parabolic trough solar thermal power 
plant and comparing the model output results with actual plant op- 
erating data. This comparison includes instantaneous, daily, and 
annual total solar thermal electric output, gross solar electric gen- 
eration, and solar mode parasitic electric consumption. The results 
indicate that the FLAGSOL model adequately predicts the gross 


solar electric output of an operating plant, both on a daily and an 
annual basis. 


1409 Solar Thermal Utilization 
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12642 (DOE/CH/10093-272) Solar heating and you. National 
Renewable Energy Lab., Golden, CO (United States). Aug 1994. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. Order Number DE95004012. Source: 
OSTI; NTIS; GPO Dep. 

This fact sheet for use with primary school classes describes 
what solar collectors are and how they work, passive solar rooms, 
flat-plate collectors, and why one should use solar heating sys- 
tems. Making a solar air heater is described step-by-step with 
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illustrations. A resource list for both students and teachers is pro- 
vided for further information. 


12643 (EGG-M-94227) A solar powered distillation plant 
and pump station for use in ocean side desert areas. Dearien, 
J.A.; Priebe, S.J. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. (CONF-940812— 
25: 29. intersociety energy conversion engineering conference, 
Monterey, CA (United States), 7-12 Aug 1994). Order Number 
DE95005032. Source: OSTI; NTIS; GPO Dep. 

There are thousands of miles of ocean shoreline which could 
sustain a productive human existence if sufficient fresh water were 
available for human consumption and for irrigation of crops. While 
solar stills can be built to produce fresh water at or close to sea 
level, raising water to a height sufficient to irrigate crops, even with 
minimum water usage crops, requires a significant amount of en- 
ergy. This paper describes a “no-external power” process by which 
seawater can be purified and raised to a height above sea level 
sufficient to carry on a productive living in certain areas of the 
work. This device, the Solar Evaporation and Pumping System 
(SEAPS) is described as to function and areas of use. 


12644 (ETDE-DE-55) Demonstration, analysis and opti- 
mization of low cost systems by integration of plumbing and 
pre-heating technics with low energy and water demand. Final 
report. Peuser, F.A. (Gesellschaft zur Foerderung der Heizungs- 
und Klimatechnik mbH (GFHK), Hikden (Germany). Zentralstelle 
fuer Solartechnik); Croy, R.; Brillinger, M.; Ranft, F.; Schaube, H. 
Gesellschaft zur Foerderung der Heizungs- und Klimatechnik mbH 
(GFHK), Hilden (Germany). Zentralstelle fuer Solartechnik. 15 Feb 
1995. 65p. (In German). Sponsored by Bundesministerium fuer 
Bildung, Wissenschaft, Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0329156A. Order Number 
DE95764259. Source: OSTI; NTIS (US Sales Only). 

A building and plumbing typology was worked out, on the basis 
of which typical refurbishing concepts could be carried out making 
use of energy and water saving projects. The testing of simple so- 
lar pre-heating systems showed that small systems with low solar 
heating costs are already available on the market today but that 
problems with the stability of plastic materials and the control of the 
collector circulating pumps have occured in some systems. The en- 
ergy comparison between a conventional solar system and a Low 
Flow collector system only shows small advantages for the Low 
Flow plant for small-dimensioned systems (pre-heating systems). 
For system left angle ca. 15 m? there are still no optimum compo- 
nents on the market. Heating te solar-preheated water using a gas 
continuous flow heater or boiler and heat exchanger in the upper 
part of the solar store is more favourable from an energy point of 
view than heating the water electrically (electric continuous flow 
heater or immersion heater). The principle of the continuous flow 
heater has only few advantages compared with heating the solar 
stone. In the case of the controllable gas or electric continuous 
flow heater tested, improvements are still required for an optimum 
application as additional heating in solar systems. A system for the 
utilisation of waste heat retrofitted ina building belonging to DARA 
is producing good results but would have been more efficient within 
the course of a general planning of all energy systems. (orig.) 


12645 (LBL-34436) Glazing materials for solar and archi- 
tectural applications. Final report. Lampert, C.M. (ed.). Lawrence 
Berkeley Lab., CA (United States). Sep 1994. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE95008350. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes five collaborative research projects on 
glazings performed by participants in Subtask C of IEA Solar Heat- 
ing and Cooling Programme (SHC) Task 10, Materials Research 
and Testing. The projects include materials characterization, optical 
and thermal measurements, and durability testing of several types 
of new glazings Three studies were completed on electrochromic 
and dispersed liquid crystals for smart windows, and two were 
completed for low-E coatings and transparent insulation materials 
for more conventional window and wall applications. In the area of 
optical switching materials for smart windows, the group developed 





more uniform characterization parameters that are useful to deter- 
mine lifetime and performance of electrochromics. The detailed 
optical properties of an Asahi (Japan) prototype electrochromic 
window were measured in several laboratories. A one square 
meter array of prototype devices was tested outdoors and demon- 
strated significant cooling savings compared to tinted static glazing. 
Three dispersed liquid crystal window devices from Taliq (USA) 
were evaluated. In the off state, these liquid crystal windows scat- 
ter light greatly. When a voltage of about 100 V ac is applied, 
these windows become transparent. Undyed devices reduce total 
visible light transmittance by only .25 when switched, but this can 
be increased to .50 with the use of dyed liquid crystals. A wide 
range of solar-optical and emittance measurements were made on 
low-E coated glass and plastic. Samples of pyrolytic tin oxide from 
Ford glass (USA) and multilayer metal-dielectric coatings from 
Interpane (Germany) and Southwall (USA) were evaluated. In addi- 
tion to optical characterization, the samples were exposure-tested 
in Switzerland. The thermal and optimal properties of two different 
types of transparent insulation materials were measured. 


12646 (NREL/TP-472-7024) Potential of solar cooling sys- 
tems for peak demand reduction. Pesaran, A.A. (National 
Renewable Energy Lab., Golden, CO (United States)); Neymark, J. 
National Renewable Energy Lab., Golden, CO (United States). Nov 
1994. 12p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. (CONF-950336—-17: American 
Society of Mechanical Engineers/Japanese Society of Mechanical 
Engineers/Japan Solar Energy Society international solar energy 
conference, Lahaina, HI (United States), 19-24 Mar 1995). Order 
Number DE95000255. Source: OSTI; NTIS; GPO Dep. 

We investigated the technical feasibility of solar cooling for peak 
demand reduction using a building energy simulation program 
(DOE2.1D). The system studied was an absorption cooling system 
with a thermal coefficient of performance of 0.8 driven by a solar 
collector system with an efficiency of 50% with no thermal storage. 
The analysis for three different climates showed that, on the day 
with peak cooling load, about 17% of the peak load could be met 
satisfactorily with the solar-assisted cooling system without any 
thermal storage. A performance availability analysis indicated that 
the solar cooling system should be designed for lower amounts of 
available solar resources that coincide with the hours during which 
peak demand reduction is required. The analysis indicated that in 
dry climates, direct-normal concentrating collectors work well for 
solar cooling; however, in humid climates, collectors that absorb 
diffuse radiation work better. 
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12647 (NREL/TP-471-7022) State-of-the-art low-cost solar 
reflector materials. Kennedy, C.; Jorgensen, G. National Renew- 
able Energy Lab., Gokden, CO (United States). Nov 1994. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. (CONF-9411174-1: 8. international 
vacuum web coating conference, Las Vegas, NV (United States), 
6-8 Nov 1994). Order Number DE95000260. Source: OSTI; NTIS; 
GPO Dep. 

Solar thermal technologies generate power by concentrating sun- 
light with large mirrors. The National Renewable Energy Laboratory 
(NREL) is working with industrial partners to develop the optical re- 
flector materials needed for the successful deployment of this 
technology. The reflector materials must be low in cost and main- 
tain high specular reflectance for extended lifetimes in severe 
outdoor environments. Currently, the best candidate materials for 
solar mirrors are silver-coated low-iron glass and silvered polymer 
films. Polymer reflectors are lighter in weight, offer greater flexibility 
in system design, and have the potential for lower cost than glass 
mirrors. In parallel with collaborative activities, several innovative 
candidate reflector-material constructions were investigated at 
NREL. The low-cost material requirement necessitates manufac- 
turing compatible with mass-production techniques. Future 
cooperative efforts with the web-coating industry offers the promise 
of exciting new alternative materials and the potential for dramatic 
cost savings in developing advanced solar reflector materials. 
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12648 (BNL-61480) Understanding and managing health 
and environmental risks of CIS, CGS, and CdTe photovoltaic 
module production and use: A workshop. Moskowitz, P.D.; 
Zweibel, K.; DePhillips, M.P. (eds.). Brookhaven National Lab., Up- 
ton, NY (United States). 28 Apr 1994. 115p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95008391. Source: OSTI; NTIS; GPO Dep. 
Environmental, health and safety (EH&S) risks presented by CIS, 
CGS and CdTe photovoltaic module production, use and decom- 
missioning have been reviewed and discussed by several authors. 
Several EH&S concerns exit. The estimated EH&S risks are based 
on extrapolations of toxicity, environmental mobility, and bioavail- 
ability data for other related inorganic compounds. Sparse data, 
however, are available for CIS, CGS or CdTe. In response to the 
increased interest in these materials, Brookhaven National Labora- 
tory (BNL) has been engaged in a cooperative research program 
with the National Renewable Energy Laboratory (NREL), the 
Fraunhofer Institute for Solid State Technology (IFT), the Institute 
of Ecotoxicity of the GSF Forschungszentrum fair Umwelt und 
Gesundheit, and the National Institute of Environmental Health 
Sciences (NIEHS) to develop fundamental toxicological and envi- 
ronmental data for these three compounds. This workshop report 
describes the results of these studies and describes their potential 
implications with respect to the EH&S risks presented by CIS, 
CGS, and CdTe module production, use and decommissioning. 


12649 (SAND-95-0220) Photovoltaic Device Fabrication 
Laboratory Buliding 883. Hazards assessment document. 
Banda, Z.; Starr, M.D. Sandia National Labs., Albuquerque, NM 
(United States). Jan 1995. 211p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95008192. Source: OSTI; NTIS; GPO Dep. 

The Department of Energy Order 5500.3A requires facility- 
specific hazards assessments be prepared, maintained, and used 
for emergency planning purposes. This hazards assessment docu- 
ment describes the chemical and radiological hazards associated 
with the Photovoltaic Device Fabrication Laboratory, Building 883. 
The entire inventory was screened according to the potential air- 
borne impact to onsite and offsite individuals. The air dispersion 
model, ALOHA, estimated pollutant concentrations downwind from 
the source of a release, taking into consideration the toxicological 
and physical characteristics of the release site, the atmospheric 
conditions, and the circumstances of the release. The greatest 
distances at which a postulated facility event will produce conse- 
quences exceeding the ERPG-2 and Early Severe Health Effects 
thresholds are 366 and 234 meters, respectively. The highest 
emergency classification is a General Emergency. The Emergency 
Planning Zone is 150 meters. 
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12650 (ETDE/JP-mf-95764132) Fiscal 1992 geothermal de- 
velopment promotion survey report (No.33). Influence on the 
environment in Okushiri area. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Mar 1994. 25p. 
(In Japanese). Order Number DE95764132. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

In order to have the enterprises promote the geothermal devel- 
opment, the present status of spas in Okushiri Area was studied in 
fiscal 1992 as a series of geothermal development promotion sur- 
vey. Then, influence of geothermal development was assessed on 
the surrounding environment. Being 6.3 to 6.4 in pH and 20000 mi- 
cron S/cm in electric conductivity, Kamuiwaki Spa (Well No.2) is a 
sodium-chloride hot-spring. Except the amount of discharge, the 
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electric conductivity, pH, Na* and Cl— have their respective coeffi- 
cients which are as small as 1 to 10%. Influence of borehole drilling 
was not confirmed on the chemical composition of hot-spring wa- 
ter. Correlation did not exist among the different survey items. 
Except the amount of discharge which was slightly larger than that 
during the survey when the borehole had been prefumarolic, there 
was no large difference in fluctuation coefficient of the other items. 
In the surveyed area, all the spas are almost equal in concentra- 
tion of main components without influence of borehole drilling. The 
fountainheads are judged to originate in the same geothermal fluid 
of deep subsurface ground. 3 refs., 4 figs., 5 tabs. 


12651 (LA-UR-95-813) Hot Dry Rock resources of the 
Clear Lake area, California. Burns, K.L. (Los Alamos National 
Lab., NM (United States)); Potter, R.M.; Peake, R.A. Los Alamos 
National Lab., NM (United States). [1995]. 8p. Sponsored by US- 
DOE, Washington, DC (United States);California Energy Resources 
Conservation and Development Commission, Sacramento, CA 
(United States). DOE Contract W-7405-ENG-36. (CONF-950514— 
10: Worki geothermal congress: worldwide utilization of 
geothermal energy, Florence (Italy), 18-31 May 1995). Order Num- 
ber DE95007839. Source: OSTI; NTIS; GPO Dep. 

The Hot Dry Rock resources of the Clear Lake area of northern 
California are hot, large and areally uniform. The geological situa- 
tion is special, probably overlying a slabless window caused by 
interaction between tectonic plates. Consequent magmatic pro- 
cesses have created a high-grade resource, in which the 300°C 
isotherm is continuous, subhorizontal, and available at the shallow 
depth of 2.4 to 4.7 km over an area of 800 km*. The region is very 
favorable for HDR development. 
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Refer also to citation(s) 12084, 12650, 12651, 13708, 13709, 
14108, 14109, 14110, 14111, 14112, 14113, 14114, 14115, 14116, 
14117, 14118, 14119, 14120 


12652 (CONF-9310320—, pp. 148-152) Discrimination of re- 
flected waves in triaxial AE signal and estimation of deep 
geothermal reservoir structure. Soma, N. (Tohoku University, 
Sendai (Japan). Faculty of Engineering); Niittsuma, H. Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 
308p. (In Japanese). From Joint Indo-US seminar on nonprolifera- 
tion and technology transfer center for the advanced study of India; 
Philadelphia, PA (United States); 3-6 Oct 1993. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports discrimination of reflected waves in a triaxial 
acoustic emission (AE) signal and estimation of deep geothermal 
reservoir structure. The paper describes the following matters: dis- 
cussions were given on distribution of the AE sources by using an 
in-shaft triaxial AE measurement system at the Kakkonda geother- 
mai field in Iwate Prefecture, Japan; reflected waves in the AE 
signal are buried in the coda wave in the direct waves and cannot 
be detected clearly even giving a band path filter treatment; 
noticing on change in shapes of three-dimensional hodogram (be- 
coming spherical when a wave with uneven phase arrangement 
arrives, and increasing the linearity when a plane wave arrives) 
makes detection of the reflected waves possible by evaluating the 
time-based change in the linearity by using the main component 
analysis; and the result that reflects the deep underground struc- 
tures (patterns similar to the anticipated depths and shapes of the 
reflected waves) can be obtained by means of three-dimensional 
inverse analysis using a large volume of waveform data that have 
made into graphs the time-based change in the linearity of the 
three-dimensional hodogram. 8 refs., 7 figs. 


12653 


(CONF-9410320—, pp. 1-5) Cement bond log using 
ful-wave form data. Sato, Y. (OYO Corp., Tokyo (Japan)); 
Kikuchi, H.; Azuma, H. Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (in Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
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the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports a method utilizing full-wave form data to de- 
termine acceptability of cementing at the rear to a casing inserted 
into a boring hole. Quoting a theoretical calculation example (by 
Tubman, et al) for waveform records on eight kinds of models 
varied of clearance between the cement and ground, this paper ex- 
plains effects of waves propagating in the casing when cementing 
is defective given on the waveform record. The paper then 
presents a waveform record obtained by applying the full-wave 
sound wave logging to two boring holes (with drilling depth of 168 
m and 580 m) which were drilled for development of underground 
water. A statement is given that this waveform record may be able 
to identify locations with small cementing defects that could not be 
detected by the conventional cement bond logging. This measure- 
ment was carried out by using a sound wave logging system made 
by MLS Corporation in the U.S.A. 2 refs., 9 figs., 1 tab. 


12654 (CONF-9410320-, pp. 6-10) Accuracy of seismic ve- 
locity on well logging. Azuma, H. (OYO Corp., Tokyo (Japan)); 
Kado, K. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports the following matters based on an expression 
to give a determined speed error in elastic wave speed logging 
(which is introduced by an error theory and shows an error in read- 
ing during running, a measured depth interval, and dependence 
relation to the number of measuring points to determine the 
speed): with regard to the error in reading during running, a simu- 
lation has been carried out to extract a maximum peak time of a 
half-period sinusoidal wave added with random noise; and the 
higher the wave frequency, and the larger the S/N ratio, this error 
decreases. Then the paper presents the result of calculating the 
determined error in speed in the PS logging (the down-hole 
method), the suspension logging and the sound wave logging (with 
frequency of 50 Hz, 1 kHz, and 15 kHz respectively, and S/N ratio 
of 10 for all logs). The paper states that the first logging requires a 
large number of measuring points in determining the speed, but 
the remaining two logs can acquire speed values with good accu- 
racy by using only two measuring points. 4 refs., 9 figs., 2 tabs. 


12655 (CONF-9410320-, pp. 10-14) Evaluation of borehole 
imaging tools based on field data. Sano, K. Ohashi, T. (OYO 
Corp., Tokyo (Japan)). Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports the result of comparing the hole wall visualiz- 
ing performance of a small diameter bore hole TV viewer (BHTV) 
developed recently and an areas probe (AP) with the performance 
of a bore hole TV set. The bore hole diameters applicable respec- 
tively to the BHTV and the AP are 6.7 cm to 15 cm and 6.6 cm to 
8 cm, the cycle resolution is 2.8 degrees and 11.3 degrees, the 
depth resolution is about 2 mm to 5 mm and about 5 mm to 10 
mm, and the applicable depth is 1500 m and 300 m, respectively. 
The paper presents examples of measurement records in the same 
hole, where the BHTV is slightly inferior to the bore hole TV set in 
the resolution, being unable to identify an intrusive rock belt; it was 
able to make an exploration at a speed four times as fast as the 
latter device; the AP is inferior in the resolution but was capable of 
clearly detecting cracks; the probe has a simple construction and 
light weight, hence it can perform measurement by using a simple 
manual winch without a need of large-scale device. 4 figs., 1 tab. 


12656 (CONF-9410320-, pp. 15-19) Stress analysis of in- 
duced fractures by an inversion method. Okabe, T. (Geothermal 





Energy Research and Development Co. Ltd., Tokyo (Japan)); Shi- 
nohara, N.; Takasugi, S.; Hayashi, K. Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japan- 
ese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

This paper reports an inverse analysis of a stress field due to 
cracks along the well shafts. When cracks are formed along well 
shafts in an azimuth a well wall is present (6mN) as a result of a 
stress field in a nearby well in a hydraulic fracture experiment well 
(TG-2), it is known that the accompanying secondary cracks make 
a certain angle (ym) to the well shaft direction. Based on the 6mN 
and -ym observed as one set respectively in depths at more than 
three locations having different well azimuths and inclinations, this 
paper describes the summary of an inverse analysis method to 
determine a three-dimensional stress field. The paper further indi- 
cates that a stress field of the original model can be reproduced, 
even assuming a side slip fault type model, applying this inverse 
analysis method using the result obtained from the forward analy- 
sis thereof as the observed value, and starting from an initial value 
of any of the types of forward fault, side slipped fault and inverse 
fault. The present paper also compares the result of this inverse 
analysis method applied to the TG-2 well data with the core test 
result of the above wells. 6 refs., 7 figs., 1 tab. 


12657 (CONF-9410320-, pp. 20-24) Comparison between 
permeable fractures detected by hydrophone VSP and well 
logging results. Kiguchi, T. (Geological Survey of Japan, Tsukuba 
(Japan)); Ito, H.; Kuwahara, Y.; Nakao, S.; Ominato, T. Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 
308p. (In Japanese). From 91. SEGJ conference; Akita (Japan); 
3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Society of Ex- 
ploration Geophysicists of Japan) Conference. Order Number 
DE95759035. Source: OSTI; NTIS; Available from The Society of 
Exploration Geophysicists of Japan, 2-18, Nakamagome, 2-chome, 
Ota-ku, Tokyo, Japan. 

This paper reports the following matters related to detection of 
permeable fractures by utilizing hydrophone VSP: the paper de- 
scribes that, according to a hydrophone VSP record in a well in 
Akita Prefecture, tube waves are generated from initial P-waves in 
12 depths to a well bottom of 300 m or deeper; according to the 
record on a bore hole TV viewer, these 12 depths have either one 
or more cracks or fracture zones with good continuity exist; accord- 
ing to the records of caliper logging and impedance logging, no 
tube wave generation is recognized in depths with especially re- 
markable shaft diameter expansion or impedance change; and 
almost all of the tube wave generation is originated from the exis- 
tence of a permeable fracture. The paper mentions further that, in 
deriving permeation coefficient of the cracks by using amplitude of 
the generated tube waves, application of either model of Beydoun, 


et al. or of Li, et al. presents no large difference in its result. 7 
refs., 6 figs., 1 tab. 


12658 (CONF-9410320-, pp. 25-29) CDP stacking in cross- 
well reflection data. Preliminary analysis to field data. 
Matsushima, J. (Geological Survey of Japan, Tsukuba (Japan)); 
Yokota, T.; Miyazaki, T.; Yokota, T. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). 
From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

In relation with cross-well reflection method, this paper reports 
preliminary analysis in which the common depth point (CDP) hori- 
zontal stacking has been applied to field data. With quotation of 
numerical experimental examples, the paper indicates that, even 
when the data S/N ratio is bad, reflected waves can be recognized 
according to the velocity analysis on the data prepared by consid- 
ering geometries among wells. Stacking has been conducted at the 
Yutsubo area in Oita Prefecture as part of the project to verify and 
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investigate geothermal exploration technologies under the auspices 
of NEDO. This paper presents the upward progressing waves and 
downward progressing waves obtained by applying the reflected 
wave extraction treatment such as a band pass filter and a median 
filter to the common receiving point record (with a receiving depth 
of 860 m) of 22 pairs obtained by a cross-well tomographic experi- 
ment. It also presents the result of velocity analysis performed on 
both progressing waves (by which a peak that suggests existence 
of a few reflected waves can be confirmed), as well as the stacking 


record prepared based on the velocity analysis result. 1 ref., 21 
figs. 


12659 (CONF-9410320—, pp. 30-35) Optimization of dyna- 
mite depth for seismic surveys. Part 5. Watanabe, K. (Japan 
National Oil Corp., Tokyo (Japan)); Murayama, R. Society of Explo- 
ration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In 
Japanese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 
1994. In Proceedings of the 91st SEGJ (the Society of Exploration 
Geophysicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

This paper reports a comparison of the theoretical spectrum and 
the measured spectrum of elasticity waves generated from a dyna- 
mite source. Dynamites were exploded at five kinds of depths to 
50 m underground each at four locations in the Kashiwazaki test 
field of Petroleum Public Corporation. The waveforms were mea- 
sured at an experimental well in the field at a depth of about 930 
m. The theoretical spectra of the blast vibration at measuring 
points (expressed as the product of the dynamite source spectra 
and the propagation path characteristics) were calculated based on 
the ground characteristics data of each explosion point obtained by 
the standard penetration test and P/S logging. The present paper 
describes that the dynamite source spectra are calculated based 
on the P-wave velocity, S-wave velocity, maximum pressure at the 
non-elastic region boundary, radius of the non-elastic region (de- 
rived from the maximum pressure) and the ground density; and the 
acquired theoretical spectra show good correspondence with the 
measured spectra, with an exception of the case where a dynamite 
is exploded in an unsaturated location with the P-wave velocity be- 
ing 1500 m/s or lower. 8 refs., 7 figs. 


12660 (CONF-9410320-, pp. 36-40) Optimization of dyne- 
mite source depth for seismic surveys. Part 6. Reflection 
seismic survey with charge depth determined by near-surface 
soll information. Watanabe, K. (Japan National Oil Corp., Tokyo 
(Japan)); Murayama, R.; Nakagami, K. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). 
From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

This paper reports a reflected seismic exploration at Teradomari 
Town in Niigata Prefecture with dynamite source depth having 
been set based on information on soil nature. The central part of 
the measuring line extending 6.5 km in total is a paddy field area, 
and the eastern side is a hilly area. Three dynamite source depths 
(A, B and C) were set per one oscillating point based on the result 
of geological survey around the ground surface. The depth A is the 
deepest (uniformly 50 m); the depth C was set in viscous soil layer 
with high water saturation close to the A in the plains, and in a 
shallow point with not too hard soil in the hilly area; and the depth 
B was so set as it is deep when C is shallow, and shallow when C 
is deep. The present paper describes the explosion in the A in the 
plains had the best quality in the receiving point record and the C 
in the explosion at the hilly area. According to the comparison of 
the stacking cross sections with the receiving records at the three 
dynamite sources independently treated respectively, the reflected 
face that the cross section shows in the depth C was the best. 5 
refs., 4 figs., 2 tabs. 


12661 (CONF-9410320-, pp. 41-45) Straddle multiple. 5. 


Noises on high velocity side of velocity analysis display. 
Tazawa, O. (Kawasaki Geological Engineering Co. Ltd., Tokyo 
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(Japan)); Nouama, P.; Kametani, T. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). 
From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

Two examples regarding straddle multiples of elastic waves by 
ocean floor are reported in this study. With respect to the COP 
(common effect panel) display of the ocean floor reflection (the 
lines along lateral line and depth are defined to as vertical and 
horizontal coordinates respectively) on which the ocean floor topog- 
raphy can be modeled by multiple reflection planes, the following 
results were obtained. First, the curves, each of which represents 
one reflection induced by each reflection plane, can be arranged 
according to the order of offset distances and found in the loca- 
tions calculated from round trip time of the waves, and the curves, 
which represent double reflection by each reflection plane and 
straddie multiples by two reflection planes can be found in the po- 
sitions about twice as deep as those of the aforementioned curves. 
Second, the straddle multiples that extend two reflection planes, 
whose inclinations suddenly change like concave opening toward 
upside, can easily be identified on the COP display, and their 
phases satisfactorily agree with the strong amplitude phases seen 
on the actual stack section. In addition, the CMP (common mid- 
point panel) display of these multiples have been obtained. 7 figs. 


12662 (CONF-9410320-, pp. 46-49) Analytical method to 
suppress a coherent noise with the use of three-trace data. 
Part 2. Method to suppress a sideswipe. Amano, H. (Japan 
National Oil Corp., Tokyo (Japan)). Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). Oct 1994. 308p. (in Japanese). 
From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

An analytical method to suppress a sideswipe by sole use of 
three-trace data is reported in this study. Supposing that two seis- 
mic wave receiving points respectively position in the right and left 
sides with equal distance from the receiving point on the lateral 
line, and the wave motion field observed on the three receiving 
points of the lateral line is expressed by a sum of the wave re- 
flected just under this point and the waves coming from right and 
left of the lateral line, the following result could be obtained. When 
the wave components coming from right and left of the lateral line 
(sideswipes) are suppressed by using only the values observed on 
these adjacent receiving points(i.e. three-trace data), an analytical 
expression that tells only the wave component reflected from deep 
subsurface can be obtained. However, this expression is based on 
some assumptions, for example, the waves reflected just under 
these three receiving points should approximately be equal; and a 
liner approximate expression for distance between adjacent receiv- 
ing points should be applied. Note that some precautions must be 
added to this analytical method when it is to be actually applied. 1 
ref., 1 fig. 


12663 (CONF-9410320-, pp. 50-54) Crosswell reflection 
imaging using diffraction stack method. Imayoshi, T. (Japan 
National Oil Corp., Tokyo (Japan)); Kozawa, T.; Ishii, Y. Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 
308p. (In Japanese). From 91. SEGJ conference; Akita (Japan); 
3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Society of Ex- 
ploration Geophysicists of Japan) Conference. Order Number 
DE95759035. Source: OSTI; NTIS; Available from The Society of 
Exploration Geophysicists of Japan, 2-18, Nakamagome, 2-chome, 
Ota-ku, Tokyo, Japan. 

This paper reports crosswell reflection imaging using the diffrac- 
tion stack (DS) method. Inclination of a broad-scale speed 
boundary interface extracted from the result of analysis on initial 
running tomography (speed tomogram) is derived from a spatial 
fiter used in image treatment. Then, the weight based on the inci- 
dent angle and reflection angle of a wave onto the boundary face 
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thereon is added when imaging the map. The paper describes that 
the weighted DS method program has been prepared, and that the 
result obtained by applying this program to the upward and 
downward propagating reflection waves extracted from a field ex- 
perimental data (recorded in wells about 110 m apart to each other 
in the Orcutt oil field in the state of California, U.S.A.) has smaller 
effect of migration noise than when the amplitude of the reflection 
wave has been imaged uniformly without applying the weighting on 
the equivalent reflection running time line, and has good continuity 
in the reflection events. 5 refs., 12 figs. 


12664 (CONF-9410320-, pp. 55-56) Development of a light 
weight seismic source, CJM-MINI 65 impactor. Ikawa, T. (Japex 
Geoscience Institute Inc., Tokyo (Japan)); Kuroda, T.; Ito, T.; 
lsezaki, O.; Asanuma, T.; Ikawa, T.; Abe, S.; Adachi, |.; Okumoto, 
K. Society of Exploration Geophysicists of Japan, Tokyo (Japan). 
Oct 1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

This paper reports a prototype seismic source system comprising 
a hydraulic impactor, a small crawler vehicle and an impactor elec- 
tronic control. This system was studied and fabricated on a trial 
basis with the following points as the objective: the system shall be 
capable of entering a road with a width of about 1 meter; it shall 
be capable of running on a rough terrain, as well as on a paved 
road; the earthquake generating energy shall be about 2 to 2.5 kJ; 
and the total weight including the vehicle body shall be 1.5 tons or 
lighter. The hydraulic impactor pushes up a piston in a cylinder by 
using the hydraulic control, and drops it via an electromagnetic 
valve using the electronic control. The cylinder accelerated by 
nitrogen gas compressed in a bomb placed on the cylinder top col- 
lides with a plate installed on the ground to generate an elasticity 
wave. The paper describes additionally that in the operation test of 
the system a reflection was detected from the surfaces of 
unconformity at depths of about 200 m and about 500 m in a sedi- 
mentary layer ground. 2 figs. 


12665 


(CONF-9410320-, pp. 57-61) Seismic survey in 
Kushibiki area, Saitama Prefecture. 2. Yamaguchi, K. (Geological 
Survey of Japan, Tsukuba (Japan)); Kano, N.; Yokota, T.; Kiguchi, 
T. Society of Exploration Geophysicists of Japan, Tokyo (Japan). 
Oct 1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 


ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

This paper reports a reflection seismic survey in the vicinity of 
the city of Fukaya in Saitama Prefecture performed along a tra- 
verse line set in the south west to north east direction crossing the 
Fukaya fault. The result of the survey may be summarized as fol- 
lows: the earthquake generation (weight dropping) used a pattern 
shooting method performed on 372 receiving points installed in a 
10-meter distance divided equally into five sections to 2-meter in- 
terval, receiving two weight droppings per location; the 2-meter 
interval shot records were vertically stacked by every ten shots at 
every ten meters, velocity analyses were conducted at seven points 
on every 100 CPD along the traverse line, and interpolated and ex- 
trapolated into CPDs other than those at the analysis points; four 
continuing reflection faces deepening on the north eastern side at 
the point intersecting with the Fukaya fault exist on a temporary 
time cross section obtained from the data processing; however, no 
vertical shift is recognized that corresponds to the fault head ex- 
tending several ten meters, of which existence is estimated from 
the topographical and geological surveys. 3 refs., 6 figs., 1 tab. 


12666 (CONF-9410320—, pp. 62-66) Ultra-shallow seismic 
reflection survey using a portable vibrator. Matsubara, Y. (OYO 
Corp., Tokyo (Japan)); Kaida, Y.; Ghose, R.; Takahashi, T. Society 
of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 
308p. (In Japanese). From 91. SEGJ conference; Akita (Japan); 
3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Society of Ex- 
ploration Geophysicists of Japan) Conference. Order Number 





DE95759035. Source: OSTI; NTIS; Available from The Society of 
Exploration Geophysicists of Japan, 2-18, Nakamagome, 2-chome, 
Ota-ku, Tokyo, Japan. 

This paper reports an experiment to discuss applicability of a 
portable vibrator (PV) seismic source to reflection survey on depths 
shallower than 10 meters. The result of the survey may be summa- 
rized as follows: the portable vibrator system that had been 
verified of its applicability by the author, et al. to the surveys on 
depths from 10 m to 50 m was given an improvement that the sys- 
tem was used with a DAS-1 made by Oyo Corporation as a sweep 
signal generation and data recording device and added with a per- 
sonal computer for the field quality control; it was possible that the 
effect of surface waves was removed effectively from the observa- 
tion record as a result of conducting a parameter test to determine 
an optimal sweep parameter before executing the observation; and 
distinct diffraction patterns have been recognized from foamed sty- 
rols embedded in depths from 1.5 m to 2.0 m on the time cross 
section derived by giving a predetermined processing on the obser- 
vation data that have been acquired from field experiment sites. 3 
refs., 4 figs., 1 tab. 


12667 (CONF-9410320-, pp. 67-71) Basic study of general- 
ized seismic refraction survey over a dipping interface. Cho, 
D. (Inha University, (Korea, Republic of)). Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japan- 
ese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

Considerations are given on basic matters on applicability of the 
elasticity wave survey to an inclined two-layer construction (a case 
where only one inclined ground layer interface exists relative to the 
ground surface). The paper explains changes in distribution of the 
ground layer boundary faces on the ground surface when the re- 
fraction wave runs in association with increase in the inclination of 
the boundary faces. The explanation is based on a formula to give 
the refraction wave running time at the observation points (ex- 
pressed by distance of observation points from the seismic source 
center, elasticity wave velocity in the ground layer above the 
ground layer boundary face, an intercepting time at the seismic 
source, and incident angle of the refraction waves at the observa- 
tion points), in the case where the direction of a straight line linking 
the seismic source on the ground with an observation point makes 
an optional angle to the strike of the ground layer boundary face. 
The present paper further explains a method to derive the strike 
and inclination of the ground layer boundary face from the survey 
data along two traverse lines crossing at an optional angle to each 
other (a case where the seismic source is positioned on the tra- 
verse line). In addition, the paper indicates problems in calculating 
the seismic wave velocity in a ground layer below the ground layer 
boundary face when the seismic source is not on the traverse line. 
5 refs., 6 figs. 


12668 (CONF-9410320-, pp. 72-76) Archeological surveys 
by using magnetic prospecting. Examples in Yokote city, Akita 
prefecture. Takahashi, Y. (Kokusai Kogyo Co. Ltd., Tokyo 
(Japan)); Sato, K.; Yaegashi, S.; Kondo, T.; Saito, H.; Sawaya, K. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (in Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

This paper reports examples of archeological surveys by using 
magnetic prospecting in the city of Yokote, Akita Prefecture. The 
paper presents the following survey results: a flux gate monoaxial 
differential magnetic detector suspended horizontally was moved 
continuously toward the traverse line direction to measure horizon- 
tal components of the magnetic gradient, with the detector 
sensitivity adjusted to 5 mG/m; previous discussion was given on 
magnetically abnormal changes in a direction crossing the typical 
kiln remains around the surveyed area (flat bottom boat shaped 
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kilns arranged in a length of 8 m to 10 m in the maximum inclina- 
tion direction); surveys have been performed to detect magnetically 
abnormal locations with possibilities of kiln remains taking the tra- 
verse line in the contour line direction making the interval 4 meters 
in the primary survey (rough survey) and 1 meter in the secondary 
survey (precise survey); fifteen abnormal locations were extracted 
from tree-covered inclined area in the survey district (an area of 
about 8 ha); and as a result of archeological survey, one earthen- 
ware kiln remain and two burned soil areas were verified. 7 refs., 7 
figs., 4 tabs. 


12669 (CONF-9410320—, pp. 82-86) Analysis of magnetic 
anomaly of Minami-Kayabe airborne EM-magnetic survey. Mu- 
rakami, Y. (Geological Survey of Japan, Tokyo (Japan)). Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 
308p. (In Japanese). From 91. SEGJ conference; Akita (Japan); 
3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Society of Ex- 
ploration Geophysicists of Japan) Conference. Order Number 
DE95759035. Source: OSTI; NTIS; Available from The Society of 
Exploration Geophysicists of Japan, 2-18, Nakamagome, 2-chome, 
Ota-ku, Tokyo, Japan. 

This paper reports the result of analyzing the magnetic data ob- 
tained from airborne electromagnetic-magnetic survey over the 
Minami-Kayabe area in Hokkaido, Japan. In the survey (with a tra- 
verse line length of about 8 km, a traverse line interval of about 
200 m, and 49 traverse lines), the data were recorded on a bird 
mounted with a whole magnetometer towed by a helicopter en- 
velopingly flying at a low height over the survey area. The paper 
presents the following data: distribution chart and frequency distri- 
bution of the whole measured magnetic force anomaly (remainder 
of standard earth magnetic field subtracted from the whole mea- 
sured magnetic force), with the survey scope divided into grids of 
an interval of 50 meters in the east-west and south-north directions 
and the whole theoretical magnetic force anomaly (calculated as if 
a topography is magnetized evenly in the earth magnetic field di- 
rection); a correlation chart for the whole data of both anomalies 
(that shows basically a positive correlation); a distribution chart and 
a frequency distribution of the correlation coefficient in a window of 
1 km x 1 km; and a distribution chart of the regression coefficient 
in the same window (that provides valuable information relating to 
magnetization distribution of rocks) and a frequency distribution. 1 
ref., 13 figs. 


12670 (CONF-9410320-, pp. 96-99) Application of attenua- 
tion tomography. Detection of loosened zone after drilling. 
Kaneda, Y. (Obayashi Corp., Osaka (Japan)); Kuwahara, T. Soci- 
ety of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

The present paper reports an experiment to apply the attenua- 
tion tomography to the detection of loosened zone after tunneling. 
In Kamioka Mine, Gifu Prefecture, two tomographic experiments 
were made, i.e., tomography with 61 vibrating points and 68- 
channel receiving point set on the lateral wall of an experimental 
gallery forming a horseshoe, and tomography with a gallery newly 
excavated in rock in the middie of that horseshoe. Then, a tomo- 
graphic analysis was made with the velocity and amplitude of 
seismic wave. In the data recorded by a measurement array along 
the overall circumference of old galley, there existed a slightly low 
velocity region which was judged, by velocity analysis, to be a loos- 
ened zone in rock behind the lateral wall of old gallery. In the same 
rock, an apparent loosened zone was found, by attenuation analy- 
sis, which was 2m in breadth and two times in attenuation constant 
as large as other regions. Also as a result of experiment after the 
new gallery had been excavated, it was known that the attenuation 
analysis is more effective than the velocity analysis for evaluation 
of the loosened zone due to the excavation. 3 refs., 6 figs. 


12671 (CONF-9410320—, pp. 100-103) Improvement in the 
accuracy of seismic traveltime tomography by using con- 
strained velocity modification. Watanabe, T. (Kyoto University, 
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Kyoto (Japan). Faculty of Engineering); Sassa, K.; Fujimoto, K. So- 
ciety of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (in Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

The present paper reports an improvement, by constrained 
velocity modification, in the accuracy of seismic traveltime tomogra- 
phy. The following method is proposed: based on the already 
known information, both upper and lower limits are set, in advance, 
of the slowness (velocity) of each of the cells in the inverse analy- 
sis. When the cell velocity obtained by the analysis is off the above 
limits, the velocity of each cell is recalculated by redistributing the 
traveltime or traveltime remainder. A general explanation is made 
of the BPT method applied to the preparation of primary model, 
and both SIRT and ILST methods done to the correction of veloc- 
ity. When the four-layer horizontal structure model is constrained in 
velocity on the ground surface and along the borehole, it is shown 
that, with an increase in number of constrained cells, the accuracy 
is improved in the velocity profile obtained by SIRT. Additionally 
explained is an example of setting a constraint, from the geological 
point, in the dip layer structure model. 5 refs., 6 figs. 


12672 (CONF-9410320—, pp. 104-107) Seismic wave field 
analysis in cross-well geometry. Consideration using seismic 
modelling. Soma, A. (The University of Tokyo, Tokyo (Japan)); 
Rokugawa, S.; Kato, Y.; Muraoka, H. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). 
From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

The present paper reports an example of analyzing, by seismic 
modeling, the seismic wave field in the cross-well geometry. The 
initial traveltime of P-wave and S-wave was read from the tomo- 
graphic data obtained in the cross-well geometry which was 271m 
in distance between wells and 660-1660m in depth in Yutsubo 
Area, Oita Prefecture. Then, the velocity tomogram of each of both 
P-wave and S-wave was calculated. The following is additionally 
reported: a seismic modeling method was applied to use the elas- 
tic constant calculated from the result of the above ray tomography 
and solve, by difference calculus, the undulatory equation of two- 
dimensional elastic body. Between the result of simulating, by the 
above modeling, the common shot gathering record from the depth 
of 1100m and actual record after the processing with a band pass 
fiter (60-100Hz), agreement was made in traveltime of direct wave 
and tube wave between both P-wave and S-wave. The tube wave 
is reported to have been added to the wave field model by pre- 
suming the velocity and vibrating source from the common shot 
gathering record. 5 figs. 


12673 (CONF-9410320—-, pp. 108-113) Consideration on 
shear-wave tomography analysis. Rokugawa, S. (The University 
of Tokyo, Tokyo (Japan). Faculty of Engineering); Kato, Y.; 
Miyazaki, T.; Muraoka, H. Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (in Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The present paper reports the S-wave tomography analysis as 
follows: in a laboratory model experiment on the tomography with 
a medium model of polycarbonate plate and vibrator/receiver of P- 
wave use piezoelectric element, the generation and propagation of 
S-wave from the P-wave vibrator were confirmed in both common 
receiving and vibrating point records. For the S-wave traveltime 
data, only about 60% of the P-wave traveltime data can be utilized, 
while a tomography analysis is possible which utilizes the S-wave 
generated by the P-wave tomography. Pertaining to the S-wave to- 
mography of data recorded in a tomographic survey in Tanna Basin 
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of Izu and Yutsubo Area, Oita Prefecture, a velocity filter was ap- 
plied to the removal of wave converted from the tube wave in the 
type selection of vibrating source and data processing for deceler- 
ating the generation of tube wave. The present paper also explains 
how to effectively utilize the S-wave information. 7 refs., 9 figs. 


12674 (CONF-9410320—, pp. 114-118) Possibility of using 
S-wave of Yutsubo tomography. Rokugawa, S. (The University of 
Tokyo, Tokyo (Japan). Faculty of Engineering); Yokota, T.; Mat- 
sushima, J.; Miyazaki, T.; Ashida, Y. Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japan- 
ese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

The present paper reports the tomography with S-wave utiliza- 
tion based on the data which were obtained through a seismic 
wave tomographic experiment in Yutsubo Area, Oita Prefecture. 
The report is set forth as follows: the s-wave was extracted from 
the recorded data by using a 30-100Hz band pass filter after the 
processing with polarization filter, reducing the read initial peak 
value by the traveltime corresponding to 1/4 of the wavelength and 
making it to be the read initial value. In case of P-wave, the direc- 
tion in which the initial amplitude was largest was made to be the 
direction in which the wave propagated. In the inverse analysis in 
both respective cases of P-wave and S-wave, the initial value was 
set by BPT. A 16-direction ray source method based on Huygens’ 
principle was applied to the ray calculation, while a CG method 
was done to the repeated calculation. Though the tendency of ve- 
locity profile is equal between both obtained P-wave and S-wave 
tomograms, the velocity contrast differs. 3 refs., 6 figs., 2 tabs. 


12675 (CONF-9410320—-, pp. 167-170) Practical calculation 
of MT impedance tensor by a robust estimation technique. 
Fukuoka, K. (OYO Corp., Tokyo (Japan)); Shima, H. Society of Ex- 
ploration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. 
(In Japanese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 
1994. In Proceedings of the 91st SEGJ (the Society of Exploration 
Geophysicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

This paper reports examples of discussions on the effect of ap- 
plying the robust estimation technique to the MT impedance tensor 
estimation. The paper explains the procedure to derive an esti- 
mated value of the MT impedance by using the robust estimation 
technique based on the loss function minimization on the case 
where the Huber’s loss function is used. Then, electric field and 
magnetic field data set added with noise that follows the normal 
distribution or the Cauchy's distribution was prepared on an under- 
ground structure model that has a buried body with low resistivity 
in the first layer of a two-layer structure. True values of the 
impedance phase estimated by the robust estimation technique or 
the minimum square method from these data and the apparent re- 
sistivity derived from that impedance, and the result of an inverse 
analysis were compared with the original model. The paper ex- 
plains that the estimation that used the minimum square method is 
effective only in the case where the noise follows the normal distri- 
bution, but the robust estimation technique is effective where the 
noise follows any one of the distributions. 3 refs., 5 figs. 


12676 (CONF-9410320-, pp. 171-175) CSAMT response of 
three dimensional bodies. 2. Noguchi, K. (Waseda University, 
Tokyo (Japan). School of Science and Engineering); Nishikawa, N. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

This paper reports examples of discussions using numerical cal- 
culations on the effects of three-dimensional structures existing 
underground near a signal transmission source on the result of a 





survey using the CSAMT method. The paper shows the result of 
calculating the components in electrical and magnetic fields and 
the plane distribution of apparent resistivity on a ground model with 
semi-infinite homogenous structure of 100 ohms-m when the dipole 
length of the transmission source is 1 km, the transmission current 
is 1 A, and the frequency is 100 Hz. The paper then shows the 
result of calculating the frequency dependence of the apparent re- 
sistivity and the pseudo cross section of the apparent resistivity. 
The calculations have been performed on the case where a low re- 
sistivity abnormal body (one ohm-m, 2 km x 2 km x 1 km) exists 
in the homogenous ground directly below the transmission source 
at a peak depths from 100 m to 500 m, and on the case where it 
exists in a position 3 km to the side of the receiving point from the 
transmission source at a peak depth of 250 m. The paper further 
describes that the effect on the electric field in the former case dis- 
torts the apparent resistivity distribution, and so does the effect on 
the magnetic field especially in the case of the latter case. 3 refs., 
8 figs. 


12677 (CONF-9410320—-, pp. 176-180) Fracture detection 
method utilizing high magnetic permeability fluid tracer. Part 
8. Depth correction using gamma-ray log. Osato, K. (GERD 
Geothermal Energy Research and Development Co. Ltd., Tokyo 
(Japan)); Takasugi, S. Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (in Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

A gamma-ray sensor (Geiger-Muller counter) was incorporated 
with an objective of depth correction at a high accuracy into an in- 
well triaxial magnetism measuring instrument for geothermal wells 
developed in the study of a crack verifying method that utilized a 
high magnetic permeability fluid tracer. Discussions have been 
performed on the instrument with regard to the improvement of re- 
producibility of iterative measurements in the measurement test 
(in-shaft transmission - in-shaft receiving system) carried out at 
TG-2 well of NEDO (lwate Prefecture). This paper reports the re- 
sults of the discussions as follows: the noise was removed at an 
average movement of 80 to 90 cm on the measurement record of 
the gamma-ray intensity using the sampling depth interval of about 
8 cm, and the peak of the gamma-ray intensity as the key was de- 
termined by naked eyes; using the key depth in the first 
measurement as a reference, the section depth in the second mea- 
surement was matched with the first measurement depth, where 
depths between the measurements were divided equally for correc- 
tion; and the reproducibility of the data in the two measurements 
were improved by this depth correction. 7 refs., 4 figs., 1 tab. 


12678 (CONF-9410320—-, pp. 181-185) Development of 
multi-frequency multi array induction logging tool (MAIL). 
Sato, T. (GERD Geothermal Energy Research and Development 
Co. Ltd., Tokyo (Japan)); Osato, K.; Takasugi, S.; Yasukawa, K. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

This paper reports the conceptual design of a measurement sys- 
tem for multi-frequency array induction logging (MAIL). The MAIL 
method places an emphasis on identifying resistivity structures of a 
cylindrical part (with a thickness of about several meters) around a 
well. The sonde for this system has a transmitter for four frequen- 
cies (from 3 to 48 kHz) and a receiver for seven components (five 
vertical magnetic fields and two horizontal magnetic fields). It as- 
sumes that one logging can acquire data of three magnetic field 
components selected against the four frequencies, and that it can 
be used at a maximum temperature of 260°C, and a maximum 
pressure of 400 kgf/cm?. The paper describes the result of model 
calculation on what electromagnetic response the system identifies 
by varying the frequency used and the distance between the trans- 
mitter and the receiver if this system is descended into a model 
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media that has axially symmetrical resistivity structure with the well 
as the center. The result of a discussion on the system detection 
capability is also described. 3 refs., 10 figs., 5 tabs. 


12679 (CONF-9410320-, pp. 191-194) Vertical electric 
sounding at Motooka and Kuwabara areas in Fukuoka city. 
Fujii, Y. (Kyushu University, Fukuoka (Japan). Faculty of Engineer- 
ing); Tanaka, T.; Mizunaga, H.; Ushijima, K. Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japan- 
ese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

To investigate subsurface distribution of resistivity up to several 
ten meters in depth, an electrode-arrangement vertical electric 
sounding (maximum current electrode interval: 100 m) was exe- 
cuted using the Schlumberger method, a method of electric 
sounding for investigating the vertical subsurface distribution of re- 
sistivity. Three areas to which the Kyushu University was planning 
to move were selected. The purpose of this investigation was 
placed on clarification of three-dimensional subsurface structure 
and understanding of groundwater system in these three areas. To- 
tal area of 275 hectares was investigated. To obtain the vertical 
subsurface distribution of resistivity, electrodes were embedded 
into the ground with intervals extended gradually and the applied 
currents and potential differences were measured. With the current 
electrode intervals varied from 1 m to 100 m, these currents and 
potential differences were measured at 39 points to analyze hori- 
zontal and vertical distributions of resistivity. Comprehensively 
reviewing the three-dimensional distribution of resistivity and distri- 
bution of boundary depth on each layer, it could be concluded that 
the middie resistivity layer in the second layer corresponded to an 
aquifer and the lower third layer formed an impermeable layer. 3 
refs., 7 figs. 


12680 (CONF-9410320—, pp. 195-199) Possibilities of elec- 
trical methods in hydraulic characterization of rocks. Sasaki, 
Y. (Kyushu University, Fukuoka (Japan). Faculty of Engineering). 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (in Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

Electrical methods, representative techniques among electric 
sounding methods, have important roles in studying hydraulic char- 
acteristics of rocks. In this paper, roles of electric sounding 
methods in examination of hydraulic characteristics of rocks are 
described. The relationship between electrical properties and geo- 
logical features, and major factors that determine the electrical 
properties of geological parameters are also explained. For exam- 
ple, the intrusive rocks with small porosity or silicified belt generally 
indicate high resistivity. Also, cracks filled with insulative minerals 
such as quartz and calcite indicate high resistivity. On the other 
hand, fault breaking belt, metamorphic belt and weathered belt 
generally indicate low resistivity. Cracks or apertural cracks filled 
with clay, sand or conglomerate indicate low resistivity judging from 
microscopic aspect. As a result of study on the relationship be- 
tween resistivity and permeability for evaluation of permeability of 
rocks, it can be concluded that the resistivity varies depending on 
the characteristics of crack filling materials in addition to the poros- 
ity, and therefore such the mechanism that low resistivity means 
high porosity and high permeability is not always true. 5 refs., 1 
fig., 1 tab. 


12681 (CONF-9410320—, pp. 200-204) Practical resolution 
of electrical prospecting method. Terada, K. (OYO Corp. Tokyo 
(Japan)); Nakanishi, H. Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
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Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The resolution of the electrical prospecting to investigate the 
subsurface structure by resistivity method is reported in this paper. 
It is said that the resolution gets worse when the depth becomes 
large, and it cannot be detected in thin layer. Actually, understand- 
ing the resolution is not easy because there exist several factors: 
the measurement method such as electrode arrangement, or the 
relationship between the resolution and contrast of resistivity or 
layer thickness (diameter). This paper studied the resolution of the 
electrical prospecting through an investigation of relationship be- 
tween the occurrence depth of thin layer (or massive structure) 
actually found and layer thickness. Based on the theses that report 
the electrical prospecting using resistivity method (February 1984 
through May 1994), the items such as depth, layer thickness or di- 
ameter, and electrode arrangement and analysis method were 
extracted from the materials in which detection of thin layer and 
massive structure is described. These items were examined 
through comparison of examples on detection of thin layer, exam- 
ples on failure in detection of thin layer, and construction records 
of tunnels with measured data to inspect the resolution. Examples 
on tunnel excavation show that the resolution of distributed resistiv- 
ity is 10 m. 24 refs., 2 figs., 2 tabs. 


12682 (CONF-9410320-, pp. 209-212) Improving the 
accuracy of electrical prospecting by incorporating a-priori in- 
formation. Shima, H. (OYO Corp., Tokyo (Japan)); Hasegawa, N. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (in Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

With respect to prospecting technology of geological condition, 
the accuracy of prospecting results can efficiently be improved 
when results of rough prospecting are effectively utilized in preci- 
sion prospecting or the various results of prospecting performed 
under different purposes are comprehensively analyzed and inter- 
preted. Numerical experiments were performed using the resistivity 
structure modeled by known detailed geological survey results to 
examine that utilization of a-priori information is effective to im- 
prove the accuracy of electrical prospecting step by step. This 
paper describes such the experiments and considerations. In these 
experiments, the following methods were performed to inspect the 
effective improvement of accuracy: a ground surface profiling (hori- 
zontal prospecting) as rough prospecting; a resistivity image 
profiling as standard ground surface prospecting; and a resistivity 
tomography as precision prospecting. Drilling boreholes give the in- 
formation along those holes. Therefore, an electrical logging 
method was employed in these experiments as a technique to ob- 
tain the resistivity information along the boreholes. The accuracy 
and resolutions of these four electrical prospecting methods were 
examined, and the surveyed geological conditions resulted from 
these methods were compared. It could be concluded that the sub- 
surface resistivity structure could accurately be analyzed by adding 
the information from the electrical logging to results of resistivity 
image profiling. 8 refs., 8 figs. 


12683 (CONF-9410320—, pp. 213-218) Three dimensional 
inversion for resistivity method. Suzuki, K. (Central Research In- 
stitute of Electric Power Industry, Tokyo (Japan)); Fujimitsu, Y.; 
Onishi, H. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

When a current is applied to the soil, an electric potential 
distribution covers all directions in the ground. Therefore, three- 
dimensional structural analysis is desirable for analysis of soil. For 
the purpose of applying the three-dimensional prospecting to actual 
field survey practically, a resistivity method analysis program was 
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developed based on the nonlinear least square method. Further- 
more, by paying attention to the calculation method of the Jacobian 
matrix that requires much computation capacity and time in the 
inversion, the analysis precision and computation time were com- 
pared and studied based on several computation methods. This 
paper describes the developed program and results of comparison 
and study. An 8-node and hexahedron FEM was used as an ana- 
lytical tool to compute the three-dimensional potential distribution. 
The reverse analysis was also performed. Numerical experiments 
were performed using relatively small model to examine the calcu- 
lation method of the Jacobian matrix. The results of experiments 
show that the calculation method utilizing solutions of uniform mod- 
els is effective to the three dimensional analysis for the field data 
requiring many divided blocks. 11 refs., 6 figs., 3 tabs. 


12684 (CONF-9410320—-, pp. 219-223) Two-dimensional 
joint-inversion analysis of MT and Schlumberger data. Yamane, 
K. (GERD Geothermal Energy Research and Development Co. 
Ltd., Tokyo (Japan)); Takasugi, S. Society of Exploration Geophysi- 
cists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 
91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings 
of the 91st SEGJ (the Society of Exploration Geophysicists of 
Japan) Conference. Order Number DE95759035. Source: OSTI; 
NTIS; Available from The Society of Exploration Geophysicists of 
Japan, 2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

When the data from multiple prospecting methods such as MT 
method and electrical prospecting method are analyzed, a discrete 
model is obtained for each method in many cases. In this paper, 
an analysis method that establishes one model for multiple 
prospecting methods from the beginning and can simultaneously 
meet the requirements of matching with the data of all techniques 
was defined to as a joint analysis. With execution of joint analysis 
of MT and Schlumberger data, an optimum model the most suit- 
able for observed data of the both methods was obtained while 
inspecting the matching performance between calculated and ob- 
served MT and Schlumberger data for the same model. Using the 
geological featuring properly determined FEM mesh, application of 
horizontal multi-layer structure to the subsurface structure, and 
consideration of terrain, a two-dimensional joint-inversion of MT 
and Schlumberger data was performed. When the MT data were 
added, even the Schlumberger model in which the depth exceeded 
the explorative distance and the low resistivity layer in the third 
layer had not been detected could reproduce the deep subsurface 
resistivity image. 5 refs., 2 figs. 


12685 


(CONF-9410320-, pp. 237-241) Recursive matrix op- 
eration approach for the in-direct boundary element method to 
study seismic response in multi-layered basin. Yokoi, T. (Akita 
University, Akita (Japan). Mining College). Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japan- 
ese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 


physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

One of the advantages of applying the boundary element method 
is to quantitatively decrease the main memory because the bound- 
ary surface is solely dispersed. In case of applying it to a more 
complex structure, however, a larger quantity of main memory must 
be operated with a larger number of boundary surfaces to be taken 
into consideration. In order not to lose its above advantage, it is 
proper to operate the relation between two adjacent layers only in 
the multi-layered structure, because there exists, in the boundary 
method, no interaction among the layers which mutually have no 
boundary surface in common. Mathematically, it means that the re- 
lation is operated, with recurrence formula, among the matrices 
composed of Green functions in each of the layers. The paper 
showed the formulation, together with its example, of applying the 
solution with recurrence formula to the indirect boundary element 
method. For a two-dimensional isotropic/homogeneous elastic body 
having an irregular multi-layered basin as a surface, that solution 
was also introduced to the problem of seismic response. Thus, the 
paper showed a method in which the required quantity of main 
memory was considerably decreased. 4 refs., 3 figs., 1 tab. 





12686 (CONF-9410320-, pp. 242-247) Examination in pre- 
dominant frequency of microtremors. Maiguma, T. (Saitama 
University, Saitama (Japan). Faculty of Engineering). Society of Ex- 
ploration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. 
(In Japanese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 
1994. In Proceedings of the 91st SEGJ (the Society of Exploration 
Geophysicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

Together with its actual examples of measurement, the predomi- 
nant frequency of ground microvibration, generally called 
microtremor, was studied about its relation to the ground properties 
at the measuring point. The measured data were analyzed by spec- 
tral analyzer. The measurement was made in three areas different 
in ground structure, i.e., diluviai tableland structured of Kanto loam 
layers, area surrounding that tableland and alluvial low land having 
low velocity layers for the S-wave. Spectra were investigated 
through measurement of both horizontal and vertical components 
of microtrernor on the ground surface and at the depth of 4 to 6m. 
The microtremor spectra obtained by measurement on the ground 
surface often give remarkable predominant frequency components, 
from which the separation and extraction of those closely related to 
the ground properties at the measuring point are made by obtain- 
ing the spectral ratio between both horizontal and vertical 
components of microtremor. The predominant frequency compo- 
nent which is strongly related to the ground properties included in 
the microtremor shows an SH type vibration. 5 refs., 13 figs. 


12687 (CONF-9410320—, pp. 248-251) Ground vibration and 
earthquake motion of strong-motion observatory site of Akita 
University. Nogoshi, M. (Akita University, Akita (Japan). College of 
Education). Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (in Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

At the site of a strong-motion observatory installed at the spot 
where fluidization damage was sustained at the time of Middle 
Japan Sea Earthquake (in 1983), observation was made of Earth- 
quake off Kushiro (M=7.8 at the depth of 107km) in 1993 and 
Earthquake off Southwestern Hokkaido (M=7.8 at the depth of 
34km) in 1993. In the present research, comparison was made be- 
tween the seismic vibration characteristics obtained at the site of 
observatory from both earthquakes, and ground vibration charac- 
teristics done at the same site by measuring the short-period 
microtremor. At that site, the seismic waveform was observed on 
the ground surface and in the subsurface basement. That ob- 
served in the subsurface basement was simpler, while that done 
on the ground surface was shorter in predominant period. That 
done on the ground surface at midnight was larger in waveform 
amplitude (ground vibration characteristics) and shorter in predomi- 
nant period. As for the seismic wave spectra obtained through both 
the above observations, a predominance was recognized in those 
observed on the ground surface on the side of shorter period from 
about 1Hz. Both seismic wave and microtremor gave its predomi- 
nant frequency at 1.5Hz. 12 figs. 


12688 (CONF-9410320-—, pp. 252-256) Wave characteristics 
of Shinkansen-induced ground vibration along the elevated 
bridge. Mitsuzuka, T. (Chinetsu-keisoku Co. Ltd., Tokyo (Japan)); 
Morita, A.; Yoshioka, O.; Ashiya, K. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). 
From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-cnome, Ota-ku, 
Tokyo, Japan. 

The ground vibration due to the passing of Shinkansen superex- 
press was studied through measurement with a high density array 
in the vicinity of a Shinkansen’s elevated bridge, which is a contin- 
uous rigid-frame bridge. As a result of surveying, by boring, the 
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subsurface structure and water level at the measuring site, there 
were reclaimed soil, unsolidified gravel and gravel at the depth of 
0-2m, 2-5m and 7-10m, respectively with the water level at the 
depth of 1.5m. The vibrational measurement was made of the 
vertical component only. Three types of measuring points’ arrange- 
ment were applied, i.e., depth by depth, one-dimensional array and 
two-dimensional array. A semblance formula was applied to the 
calculation to obtain the incident direction and apparent velocity of 
wave to be measured. As a result of analysis, the main vibration 
was generated immediately below the ground surface (mainly in 
the footing). A P-wave at the velocity of 600m/s and S-wave at 
170m/s which corresponded to the bogie location and other loca- 
tion, respectively around 40 to 50Hz were detected by applying the 
semblance method to the one-dimensional array record. Judging 
from the two-dimensional array record, the nearest elevated pillar 
contributed largely as a vibrating source. 4 refs., 11 figs. 


12689 (CONF-9410320—, pp. 257-261) Effect of vehicular 
traffic on ground vibration characteristics. Saito, T. (iwate Uni- 
versity, Iwate (Japan). Faculty of Engineering); Yamamoto, H.; 
Sugiyama, H. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (in Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

To know to what extent of distance the vibration from the 
vehicular traffic is influential, investigation was made through a si- 
multaneous observation of short period microtremor at a measuring 
point consecutively shifted with a change in distance from the na- 
tional highway and express way in the urban vicinity. The result of 
analyzing the microtremor already observed in the urban vicinity 
was investigated together with the relation of vehicular traffic to the 
noise. Two measuring points were selected, i.e., point along a 1km 
long traverse line No.1 rectangular to the national highway No.282 
and point along a 700m long traverse line No.2 rectangular to the 
express way. With a seismometer of which the natural period was 
1sec, the measurement was made by shifting the measuring point 
with a change from 50m to 1000m in distance from the highway/ 
express way. As for the time of measurement, it was in the after- 
noon in September, 1993 along the traverse line No.1 and at 
midnight in November, 1988 along the traverse line No.2. The 
change in both frequency band and total power was investigated 
as well as the spectral change in power due to the distance from 
the highway/express way. During the passing of vehicles, a high 
frequency wave of 5 to 15Hz was induced and its effect was ex- 
tended as for as a point, 300m distant from the highway/express 
way. 14 figs. 


12690 (CONF-9410320-, pp. 286-290) 3D numerical model- 
ing for mise-a-la-masse method. Hatanaka, H. (Kyushu 
University, Fukuoka (Japan). Faculty of Engineering); Tanaka, T.; 
Mizunaga, H.; Ushijima, K. Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (in Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

A 3D numerical modeling for mise-a-la-masse method was 
carried out. The mise-a-la-masse method is a method to apply cur- 
rents to ore bodies and measure the potential difference generated 
on the ground surface to examine the local abnormality of subsur- 
face resistivity using the measured data. This method has been 
utilized in prospecting the mineral ore bodies or geothermal reser- 
voirs. In this study, several three dimensional models of resistivity 
structure were prepared to calculate the apparent resistivity and 
clarify the relationship between the apparent resistivity and the pa- 
rameters such as size of model, depth and position. This paper 
outlines results of the study. The abnormality constant (found if 
some objects with resistivity different from that of surrounding ma- 
terials exist underground) gets a peak value if the depth of ore 
body equals to line electrode. This abnormality constant is in 
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proportion to the second power of the Lx (length of block on the X- 
coordinate) of the object with abnormal resistivity. The abnormality 
constant becomes small in proportion to the depth of the object 
with abnormal resistivity. The more the ore body gets apart from 
the line electrode, the smaller the abnormality constant becomes. 
However, the low resistivity body model features larger abnormality 
constant than the high resistivity body model. The abnormality con- 
stant becomes 2.2% for the low resistivity model with resistivity of 
1/100 times as small as the standard one. 3 refs., 9 figs. 


12691 (CONF-9410320-, pp. 291-295) Two-dimensional 
finite-difference modeling of diffusion of electromagnetic fields 
for an infinite current line source. Mitsuhata, Y. (Japan National 
Oil Corp., Tokyo (Japan)). Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DES95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

To survey the subsurface resistivity structure, a two-dimensional 
modeling of electromagnetic field diffusion was performed by defin- 
ing an infinite current line source to as a signal source. The 
finite-difference method was used for numerical analysis. The 
space discretization was in accordance with the integration formats 
of the Faraday’s law and Ampere’s law. The positive solution 
method and Crank-Nicolson method were used to analyze the 
model. From the positive solution method, the following results 
were obtained: Finer mesh gives more approximate analysis solu- 
tions. The time from which highly accurate results begin to appear 
(ta) and the mesh interval (A) establish the relationship 2A=(4ta/ 
umax(c))'/? (1/yo is a diffusion ratio). A trial of using irregular 
mesh to reduce the number of grids results in generation of abnor- 
mai values, Although the positive solution method gives solutions 
easily, much computation time is required because of application of 
time increment limitation rule. From computation of a fault model, it 
could be confirmed that using the SOR method, one of the repeti- 
tion methods, in the Crank-Nicolson method gave solutions faster 
than the LU discomposition method. 10 refs., 13 figs. 


12692 (CONF-9410320-, pp. 298-300) Rock resistivity and 
porosity of granitic core samples. Kumata, M. (Japan Atomic 
Energy Research Institute, Tokyo (Japan)); li, H.; Iwamoto, H.; 
Chiba, A. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (in Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

A study was made on the relationship between porosity and stra- 
tum resistivity using eight granitic core samples, each of which has 
different porosity. Gneissoid granitic diorite was used as a sample. 
The porosity was first measured. Then, all the pores were filled 
with tap water and several concentrations of potassium chloride to 
measure the resistivity for each case. The stratum resistivity coeffi- 
cient (F) was obtained from the equation, oR=1/FoW+oC (oR: 
conductivity of sample rocks, 7W: conductivity of pore water, oC: 
conductivity brought from surface conduction of pore water). By 
plotting the relationship between F and porosity of each sample, it 
was found that the plotted points were distributed between 'm=1.5’ 
and 'm=2.0’ lines (m: adhesion factor) in case of alternate factor of 
1. When the relationship between each apparent stratum resistivity 
coefficient, which have been obtained in the electric logging using 
boreholes, and porosity is plotted similarly, the plotted points con- 
centratedly existed under 'm=1’ line in case of alternate factor of 1. 
This was explained by the fact that clear water with resistivity of 65 
ohm m was used to bore the holes. That is, it could be presumed 
that in the electric logging the resistivity of the pore water was low 
and the resistivity brought from surface conduction of the pore wa- 
ter considerably affected the data. 5 refs., 3 figs., 2 tabs. 


12693 


(CONF-9410320-, pp. 301-305) Electromagnetic 
physical modeling. 8. Noguchi, K. (Waseda University, Tokyo 
(Japan). School of Science and Engineering); Yoshioka, K.; Saito, 
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A. Society of Exploration Geophysicists of Japan, Tokyo (Japan). 
Oct 1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

Modeling experiments were performed using electromagnetic 
methods. A conductive medium were modeled using a set of small 
composite conductive spheres to study the electromagnetic re- 
sponse and receiving performance of electromagnetic fields in 
boreholes in the case where a structure existed in the conductive 
medium. The electromagnetic method is based on the Maxwell's 
equation. The model experiment system is mainly composed of a 
digital oscilloscope and a function generator. Small composite con- 
ductive aluminum spheres were packed in an acrylic vessel to form 
semi-infinite homogeneous medium. When the applied current was 
1 [A] for real time, the theoretical EMF values almost agreed with 
actually measured values. It was found that smaller diameter of 
sphere gave smaller conductivity. Assuming that an aluminum disc, 
as a structure, existed in the conductive medium, the effect of the 
structure on the conductive medium was examined. To model and 
experiment the electromagnetic field in boreholes, a receiver coil 
was placed in the conductive medium on the center axis of the 
transmission loop. It was found that Cz>0 (Cz: distance between 
loop and coil centers) brought some negative solutions. 5 refs., 10 
figs. 


12694 (CONF-9410320—, pp. 306-308) Effect of temperature 
and pressure on compressional and shear wave velocities in 
rocks. Ogita, S. (Japan National Oil Corp., Tokyo (Japan)); Tsuru, 
T. Society of Exploration Geophysicists of Japan, Tokyo (Japan). 
Oct 1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

A study was made to clarify the dependency of rock’s P and S 
elastic wave velocities on the temperature and pressure. Sand- 
stone, tough, mudstone, and basaltic breccia were used as test 
specimens. Measurement conditions were determined based on the 
density and geological temperature gradient of the bored well of 
each specimen. The following results were obtained: On the sand- 
stone, the elastic wave velocity sharply increases when the depth 
becomes large. When the sandstone is saturated by water, the ris- 
ing rate of the velocity becomes low. On the mudstone, this rising 
rate of the velocity is moderate. When the sandstone is put under 
dry condition, the P wave velocities are not changed extensively at 
both of room and high temperatures. The S wave velocities slightly 
drop with increase of temperature. When the saturated sandstone 
is put under high temperature condition, both the P and S wave 
velocities drop. At the point of 6000 m in depth, the P and S wave 
velocities drop by 6.0% and 3.8% respectively. On the mudstone, 
these velocities drop in spite of dry or water-saturated condition, 
and under saturated condition the P and S wave velocities drop by 
3.7% and 4.0% respectively at the point of 5000 m in depth. On 
the tough and basaltic breccia, the velocity drop by temperature 
are not identified in many cases. 2 refs., 5 figs. 


12695 (UCRL-JC—119573) X-ray tomography of preserved 
samples from the Geysers scientific corehole. Bonner, B.P.; 
Roberts, J.J.; Schneberk, D.J.; Marsh, A.; Ruddle, C.; Updike, E. 
Lawrence Livermore National Lab., CA (United States). 23 Jan 
1995. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-950125—1: 20. an- 
nual workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1995). Order Number DE95008066. 
Source: OSTI; NTIS; GPO Dep. 

Approximately 800 ft. of continuous core was recovered from 
borehole SB-15 D (on unit 15, near the site of the abandoned Gey- 
sers Resort) during a recently completed drilling operation. 
Sections of this core were collected at 50 ft intervals for subse- 
quent examination as drilling proceeded. Five foot sections were 
not removed at the drill site, but were sealed in the innermost 





sleeve of a triple tube coring system to minimize drying and 
disturbance of the core. All cores remained sealed and were radio- 
graphed within 72 hours of drilling: the five foot core from near 
1400 ft. was scanned within 18 hours of drilling. A third generation 
x-ray scanner, which uses high energy radiation to penetrate the 
aluminum sleeve and 3.5 inch cores, was used to make prelimi- 
nary radiographs and to collect multiple views of the sample as the 
core is rotated in front of the beam. True three dimensional tomo- 
graphs are then reconstructed from the data. The images have a 
spatial resolution of approximately 140 micrometers and can re- 
solve contrast differences of 0.2%. The tomographs clearly show 
differences in lithology with depth in the reservoir. Partially filled 
fractures, vein selvage and vuggy porosity are all evident in parts 
of the core. A principle goal is to determine the fluid content of the 
reservoir. Important questions to investigate include water loss dur- 
‘ing core recovery, infiltration of drilling fluid, and the heterogeneous 
distribution of pore fluid. Images show that radial gradients in x-ray 
attenuation commonly occur in jacketed cores. Regions of excess 
attenuation extend about halfway into the 3.5 in. core, and are 
probably caused by mud invasion induced by capillarity of the 
small scale porosity of the graywacke matrix. X-ray measurements 
will be coordinated with other independent measurements of fluid 
content underway in separate studies, particularly NMR _ spec- 
troscopy of frozen ‘pressure core,’ and compressional velocity and 
electrical resistivity measurements. 


1506 Environmental Aspects 


12696 (ETDE/JP-mf-95764126) Report on the survey on 
fiscal 1992 geothermal development promotion. Survey of a 
preliminary analysis of the influence on landscape. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1994. 543p. (in Japanese). Order Number 
DE95764126. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F, 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

As part of the survey on the geothermal development promotion, 
the paper summarizes a preliminary analysis of the influence on 
landscape. By selecting areas which are anticipated of future de- 
velopment mostly in view of the situation of the existence of 
geothermal resource, information on the landscape in the areas is 
collected and sorted out, and at the same time, case studies are 
conducted using the obtained data. The analysis aims to contribute 
to studying in the stage of resource for establishing a landscape 
evaluation method and framing policies for preservation of the 
landscape, in order to minimize influences of the future geothermal 
development on natural landscape. Basic information on the envi- 
ronment to be collected is based on the existing literature and the 
data published by the administration, etc. The basic environmental 
information is analyzed from two viewpoints of preservation charac- 
teristics which consider objects of the landscape: preservation 
characteristic (objectivity) considering landscape resource, preser- 
vation of national land and land utilization, and preservation 
characteristic (subjectivity) considering importance viewed from 
residents of the area and visitors. The second evaluation on 
landscape characteristics are made for especially areas where pro- 
motion of the development is anticipated by analyzing the data on 
the present situation with a computer-used mesh analysis method. 
From investigations of 12 areas in Japan, measures and methods 
for evaluating basic environmental information are made clear. 247 
figs., 92 tabs. 


12697 (ETDE/JP-mf—95764128) Fiscal 1992 geothermal de- 
velopment promotion survey report (No.38). Influence on the 
environment in the west of Mt. Aso. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Mar 1994. 
34p. (in Japanese). Order Number DE95764128. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F, 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

Investigation was made to assess the influence of conducting the 
geothermal survey on the surrounding environment. The surveyed 
area was an area of about 70km? to the west of Mt. Aso. Five spa 
there, i.e., Yunotani Spa, Tarutama Spa, Jigoku spa, Tochigi Spa 
and spa personally owned by Tagami were surveyed in chemical 
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composition and fluctuation in discharge. Though a temporary fluc- 
tuation was confirmed due to a rainfall of long period during the last 
ten days of April, 1993, all those spas gave their respective survey 
results, in hot-spring water temperature, amount of discharge and 
chemical composition, almost equal in general to those recorded in 
fiscal 1991. The drilling of precision-structure borehole is judged 
not to be influential on the spa. All those five spas are presumed to 
have been generated with meteoric water which originated in rain- 
fall, penetrated underground and was then heated. There is hardly 
a possibility that hot water is discharged from the deep subsurface 
ground. As for the future geothermal development, the adverse 
influence on the existing spa is judged to be preventable by reduc- 
ing, to the deep subsurface ground, the whole quantity of hot water 
collected through the drilled well. 5 refs., 3 figs., 8 tabs. 


12698 (ETDE/JP-mf-95764129) Fiscal 1992 geothermal de- 
velopment promotion survey report (No.36). Influence on the 
environment around Mt. Amemasu. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Mar 1994. 
28p. (In Japanese). Order Number DE95764129. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F, 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

Investigation was made to assess the influence of conducting 
the geothermal survey on the surrounding environment. Around Mt. 
Amemasu which is 1014m in altitude, the surveyed area was an 
area of about 75km? to the west of Sapporo City. As there are no 
spas in that area, Takeda Spa and Akaigawa Spa which are both 
located to its north were surveyed in chemical composition and 
fluctuation in discharge. As for their classification in quality, Takeda 
Spa is a natural discharge spa which is a simple Na-HCO3/CVSO4 
type hot-spring, while Akaigawa Spa is a Na/CV/SO4 type pumped 
hot-spring. As a result of fluctuation survey following the prefu- 
marolic survey in fiscal 1991, fluctuations were small in both 
amount of discharge and chemical composition in Takeda Spa, 
while the concentration of both Na* and Ci~ rose slowly until Octo- 
ber, 1991 when the survey was completed. Judging from both 
those ions which were stable in equivalent ratio together with the 
hot-spring water temperature which slowly rose, there is a possibil- 
ity that the penetration of cold water from the shallow subsurface 
ground is being decelerated without a proper change in state of 
fountainhead. 3 refs., 5 figs., 12 tabs. 


12699 (ETDE/JP-mf-95764130) Fiscal 1992 geothermal de- 
velopment promotion survey report (No.35). Influence on the 
environment in the south of Mizuwake Pass. New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Mar 1994. 42p. (In Japanese). Order Number DE95764130. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F, 1-1, 3- 
chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

Investigation was made to assess the influence of conducting 
the geothermal survey on the surrounding environment. To the 
south of the Mizuwake Pass, the surveyed area was an area of 
about 70km? to the west of Oita City. The area covered Yufuin 
Town, Kokonoe Town and Shonai Town together. In the above area 
together with its surrounding area, totally six spas, including Koko- 
noe Lakeside Hotel, Okue Spa, Yunohira Spa and Kaminokuchi 
Spa, were surveyed in chemical composition and fluctuation in dis- 
charge. As for the classification in quality of the six surveyed 
fountainheads, three ones are single hot-strings (Na-HCOS, Na/Ca- 
HCO3 and Na-CVHCO3 respectively in type) with an evaporation 
residue below 1000mg/I in total, while the three other ones are, 
with an evaporation residue above 1000mg/| in total, classified into 
both Na-Cl/HCO3 and Na/Ca-HCO3 types of hot spring. All those 
fountainheads hardly fluctuate in hot-spring water temperature and 
are comparatively stable. However, the state of main positive ions 
fluctuate in all of them. Therefore, hot water is judged to be mixing 
from several different reservoirs. The surveyed area is not desig- 
nated as an area to be protected against the exhaustion of hot 
spring. It is presumed that the hot-spring water is ground water 
which originates from the meteoric source. 6 figs., 10 tabs. 


12700 (ETDE/JP-mf-95764131) Fiscal 1992 geothermal de- 
velopment promotion survey report (No.34). Influence on the 
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environment in Kaminoyu and Santai Area. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Mar 
1994. 3ip. (In Japanese). Order Number DE95764131. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F, 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

Investigation was made on the influence of environmental survey 
borehole drilling and geothermal fluid blowout/reduction on the spa. 
The surveyed Kaminoyu and Santai Area was an area of about 
70km? in the southeastern part of Yagumo Town and northwestern 
part of Mori Town. Both those towns are located about 50km to the 
northwest of Hakodate City. Four spas were surveyed which had 
been all fluctuation-surveyed in hot-string water temperature, 
amount of discharge and chemical composition during the 
fumarolic environment survey in fiscal 1990. The chemical compo- 
sition obtained under fumarolic state during the present survey in 
fiscal 1992 was compared with that done under prefumarolic state 
during the above previous survey. As for the classification in qual- 
ity, Kami Spa is a sodium-chloride/sulfate hot-spring, while Simo 
Spa, Kinkon Spa and Ginkon Spa (Well No.1) are sodium-chloride/ 
hydrogen carbonate hot-springs. Their chemical composition was 
identical with that in the prefumarolic state without any change 
confirmed. As for the liquid properties, they are neutral or weakly 
alkaline. Judging from their fluctuation in amount of discharge 
which remained within its prefumarolic range, there is no essential 
change. It is judged that all the fountainheads originate in the 
same geothermal fluid of deep subsurface ground, mix with surface 
water, remain in their respective reservoirs and discharge. 3 refs., 
6 figs., 10 tabs. 


12701 (NEDO-P-9315) Report of investigation on the 
geothermal development and environment for the spa. Part 2. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1994. 6ip. (in Japanese). Order Number 
DE95764127. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F, 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

Relation was investigated between the existing spa and geother- 
mal development together with the view of groups careful in 
development. To deal with the spa business conductors, it is the 
view of geothermal business conductors that a relationship of mu- 
tual trust must be formed through daily communication between 
both parties. If any change judged to be attributable to the devel- 
opment should occur in the spa, necessary measures wouki have 
to be taken against it. The following is demanded by the persons 
careful in geothermal development: the geothermal development is 
to be conducted on the premise that it influences the surrounding 
spas in amount of discharge, temperature and chemical composi- 
tion. The geothermal development is not to be conducted in the 
vicinity of spa which is densely built up with hot-spring hotels or 
highly valued from the academic or cultural point. The measures to 
be taken against the influence on the spa are to be settled in ad- 
vance with the local spa business conductors. Some of them have 
their view that, when the spa is being exhausted due to the exces- 
sive pumping of hot-spring water, the spa can survive by taking 
advantage of hot-spring aquifer and receiving hot geothermal water 
as a result of deep subsurface development by the geothermal 
business conductor. 19 refs., 2 figs., 5 tabs. 


1508 Geothermal Power Plants 
Refer also to citation(s) 12701 


1509 Geothermal Engineering 


12702 (SAND—95-0331C) Advanced drilling systems study. 
Pierce, K.G. (Sandia National Labs., Albuquerque, NM (United 
States)); Livesay, B.J. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950494-1: Natural gas research, development and demonstration 
contractors review meeting, Baton Rouge, LA (United States), 4-6 
Apr 1995). Order Number DE95008818. Source: OSTI; NTIS; GPO 
Dep. 
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This work was initiated as part of the National Advanced Drilling 
and Excavation Technologies (NADET) Program. It is being per- 
formed through joint finding from the Department of Energy 
Geothermal Division and the Natural Gas Technology Branch, Mor- 
gantown Energy Technology Center. Interest in advanced drilling 
systems is high. The Geothermal Division of the Department of 
Energy has initiated a multi-year effort in the development of ad- 
vanced drilling systems; the National Research Council completed 
a study of drilling and excavation technologies last year; and the 
MIT Energy Laboratory recently submitted a proposal for a national 
initiative in advanced drilling and excavation research. The primary 
reasons for this interest are financial. Worldwide expenditures on 
oil and gas drilling approach $75 billion per year. Also, drilling and 
well completion account for 25% to 50% of the cost of producing 
electricity from geothermal energy. There is incentive to search for 
methods to reduce the cost of drilling. Work on ideas to improve or 
replace rotary drilling technology dates back at least to the 1930's. 
There was a significant amount of work in this area in the 1960's 
and 1970's; and there has been some continued effort through the 
1980's. Undoubtedly there are concepts for advanced drilling sys- 
tems that have yet to be studied; however, it is almost certain that 
new efforts to initiate work on advanced drilling systems will build 
on an idea or a variation of an idea that has already been investi- 
gated. Therefore, a review of previous efforts coupled with a 
characterization of viable advanced drilling systems and the current 
state of technology as it applies to those systems provide the basis 
for the current study of advanced drilling. 


1520 Geothermal Data and Theory 
Refer also to citation(s) 12680, 14636, 14637 


12703 (CONF-9410320-, pp. 153-156) Temperature gradient 
map of the Japanese islands based on borehole logging data. 
Yano, Y. (Geological Survey of Japan, Tsukuba (Japan)); Okubo, 
Y.; Shibuya, A. Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ 
conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 
91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports on a temperature gradient map of the Japan- 
ese islands based on borehole logging data. The paper describes 
the following matters: temperature curves were prepared by sam- 
pling the temperature data at depth interval of one meter on each 
of 437 shafts; only those shafts were selected from the geothermal 
area that the mean value and the maximum value of the tempera- 
ture difference between the straight line linking the shaft entrance 
temperature and the shaft bottom temperature divided by the differ- 
ence between the shaft bottom temperature and the shaft entrance 
temperature can be accommodated in a predetermined range (de- 
termined under consideration that the number of the selected 
shafts will not be extremely small depending the areas), thus the 
average temperature gradient has been obtained between the shaft 
entrance and the shaft bottom; the number of geothermal areas 
derived of the temperature gradient using the above method has 
numbered 49 points; and the temperature gradient map of the 
whole Japanese islands was prepared based on the temperature 
gradient data thus obtained and with reference to the existing tem- 
perature gradient data. 9 refs., 1 fig., 1 tab. 


12704 (CONF-9410320-, pp. 205-208) Relation between wa- 
ter content and resistivity In rock samples. Iseki, S. (OYO 
Corp., Tokyo (Japan)). Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

A changing mechanism of resistivity was examined by varying 
water content in rock samples including low water content samples. 
The rock samples used as test specimens included sedimentary 





rocks, igneous rocks and metamorphic rocks. Each sample was re- 
formed and put into a desiccator to be soaked into the water under 
reduced pressure condition for 24 hours so that the water could 
permeate the sample. Potassium chloride was added to purified 
water to control its resistivity to 100 ohm m. The resistivity measur- 
ing equipment was composed of an acrylic vessel, a salt bridge of 
agar containing dissolved potassium chloride, a current transmitter, 
and a potential receiver. Such experiments were performed that 
fully saturated (100%) samples were put in a thermostat and hu- 
midistat chamber and the relationship between changed weight 
and resistivity of each sample was measured. The dry density, 
porosity, resistivity and saturation index were examined and stud- 
ied. It was clarified that the resistivity was in inverse proportion to 
the power of the degree of water saturation as shown in the 
Archie's expression while the saturation index showed different val- 
ues depending on rocks. 9 refs., 4 figs., 1 tab. 
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1704 Economic, Industrial, and Business Aspects 


12705 (DOE/EIS—0205-App.D-Draft) Cultural resources as- 
sessment of the Kenetech Windpower’s Washington Windplant 
No. 1 Project, Klickitat County, Washington. Appendix D to 
Washington Windplant No. 1 EIS. Draft report. Historical Re- 
search Associates, Inc., Seattle, WA (United States). 20 Jan 1995. 
138p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Interior, Washington, DC (United States). 
Order Number DE95008148. Source: OSTI; NTIS; INIS; GPO Dep. 

This cultural resources assessment of the Washington Windplant 
No. 1 has been issued as a draft pending ongoing review of 
Yakama Indian Nation oral history information and identification of 
traditional cultural properties. A technical memorandum, dated 
February 2, 1995, summarizing the current status of this work, is 
appended to the end of this report. 


12706 (LBL-36122) Comparison of financing costs for wind 
turbine and fossil powerplants. Kahn, E. Lawrence Berkeley 
Lab., CA (United States). Feb 1995. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
Order Number DE95008352. Source: OSTI; NTIS; GPO Dep. 

This paper compares the financing costs of wind turbine 
powerplants with those of fossil powerplants. The goal of this ex- 
amination is to determine the extent to which these costs differ and 
what the sources of such differences may be. The discussion is or- 
ganized in the following fashion. Section 2 introduces basic 
terminology and concepts from finance, as they apply in the power- 
plant setting. Section 3 reviews available data from a variety of 
sources to estimate the magnitude of the variables identified in 
Section 2. In Section 4 we examine the effect of the production tax 
credit enacted in the Energy Policy Act of 1992 on the financing of 
wind turbine projects. Conclusions are offered in Section 5. In the 
past two years there have been only two wind turbine projects that 
have been financed, so the basis for broad conclusions is limited. 
Nonetheless, there appears to be a significant advantage in financ- 
ing costs for conventional projects compared to wind turbines. The 
two sources of disadvantage to wind power are first, the cost of 
equity capital is significantly more expensive, and second, the 
capital structure of wind projects has a much greater fraction of ex- 
pensive equity than conventional alternatives. 


1705 Environmental Aspects 
Refer also to citation(s) 12705 


12707 (DOE/EIS—0205-App.B) Washington Windplant No. 1: 
Botanical resources field survey. Appendix B to Washington 
Windplant No. 1 EIS. USDOE, Washington, DC (United States). 
Dec 1994. 31p. Sponsored by USDOE, Washington, DC (United 
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States);Department of the Interior, Washington, DC (United States). 
Order Number DE95008146. Source: OSTI; NTIS; INIS; GPO Dep. 

KENETECH Windpower, Inc., has applied to Klickitat County for 
a conditional use permit to construct and operate a 115 Megawatt 
windfarm on an approximately 5110 hectare (12,630 acre) site in 
the Columbia Hills near Goldendale, Washington. A transmission 
services agreement between the Bonneville Power Administration 
(BPA) and utilities purchasing the Project's output will also be re- 
quired. Klickitat County and BPA initiated the preparation of a joint 
SEPA/NEPA Environmental Impact Statement, under the authority 
of the Washington State Environmental Policy Act and the National 
Environmental Policy Act. The EIS addresses, among other issues, 
the Project’s potential impact on rare, threatened or endangered, 
and sensitive plant species and communities as well as plant 
species of potential cultural importance. A field survey along 
potential impact corridors (turbine strings, roadways, and the trans- 
mission line alignment) was conducted between April and June, 
1994 in order to identify rare plant species, high-quality native plant 
communities, and plant species of potential cultural importance 
present in these corridors. In addition, habitat maps of the entire 
5110-ha project area were field verified. This report contains the 


results of that survey and an assessment of the potential project 
impacts. 


12708 (DOE/EIS—0205-App.C) Avian use of proposed 
KENETECH and CARES wind farm sites in Klickitat County, 
Washington. Appendix C to Washington Windplant No. 1 EIS. 
Technical report. USDOE, Washington, DC (United States). 31 
Jan 1995. 311p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Interior, Washington, DC (United States). 
Order Number DE95008147. Source: OSTI; INIS; NTIS; GPO Dep. 

The Columbia Hills area above (north of) the Columbia River in 
Klickitat County, in southcentral Washington, is being considered 
for development of two wind power generation projects that could 
include the eventual placement of up to 436 wind turbines. The 
KENETECH Windpower Washington Windplant™ Number 1 project 
would include placing up to 345 KENETECH 33M-VS turbines, ca- 
pable of producing up to 115 megawatts (MW), in 39 rows (strings) 
on a §,110-hectare (12,630-acre) site. During scoping for these pro- 
posed developments, concerns were raised regarding the potential 
for avian mortality associated with wind farm development. Collision 
with wind turbine blade, towers, guy wires, and transmission lines, 
and electrocution from power lines have been identified as sources 
of avian mortality, particularly raptors, at existing wind farm facili- 
ties. To address these concerns, an avian study was conducted at 
the site in accordance with an avian study plan and protocol devel- 
oped, with input from a national avian task force, state agencies 
(Washington Department of Fish and Wildlife [WDFW)), and federal 
agencies (USFWS). The study included four elements: (1) a winter 
raptor and waterfowl study, (2) spring migration and fall migration 
studies, (3) a summer resident study, and (4) a raptor breeding 
study. The study involved extensive field studies conducted by biol- 
ogists experienced in identifying raptors and other birds. 


12709 (DOE/EIS—0205-Draft) Joint NEPA/SEPA draft envi- 
ronmental impact statement Washington Windplant No. 1. 
USDOE, Washington, DC (United States). Feb 1995. 306p. Spon- 
sored by USDOE, Washington, DC (United States);Department of 
the Interior, Washington, DC (United States). Order Number 
DE95008145. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the draft Environmental impact Statement for a proposed 
construction and operation of a 115 megawatt Washington Wind- 
plant No. 1 by KENETECH Windpower, Inc in Klickitat County, 
Washington. The Project would be constructed on private land 
(5,110 hectares) under easement to KENETECH Windpower, Inc., 
and would include approximately 345 type 33M-VS wind turbines. 
Alternatives to the Proposed Action include an alternative power- 
line route; a restricted areas alternative; a subarea development 
alternative; a no-action alternative. 


12710 (DOE/EIS—95008151) Draft environmental impact 
statement: KENETECH/PacifiCorp Windpower Project, Carbon 
County, Wyoming. USDOE, Washington, DC (United States). Jan 
1995. 478p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Interior, Washington, DC (United States). 
Order Number DE95008151. Source: OSTI; NTIS; INIS; GPO Dep. 
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This Draft Environmental Impact Statement assesses the envi- 
ronmental consequences of a proposed windpower development 
project in Carbon County, between Arlington and Hanna, Wyoming. 
Public scoping commenced in January 1994. All issues raised dur- 
ing scoping and interdisciplinary team preparation of the analysis 
are addressed. The proposed project entails the erection of ap- 
proximately 1,390 wind turbine generators and associated facilities 
(e.g., roads, substations, distribution and communications lines) by 
KENETECH Windpower, Inc. A 230-kV transmission line would be 
built by PacifiCorp, Inc. to connect a proposed substation on Foote 
Creek Rim near Arlington to the Miner's substation near Hanna. 
The proposed project would use standard procedures as currently 
employed by other right-of-way projects, plus additional project- 
specific and site-specific mitigation measures to ensure that project 
impacts are minimized on all important resources. Impacts to most 
resources would be negligible to moderate during the life-of-project. 
Potentially significant impacts resulting from the project include 
avian mortality; declining avian populations; threatened, endan- 
gered, candidate, and/or state sensitive species mortality and/or 
habitat loss; disturbance to nearby residents due to noise; changes 
in visual resources; disturbance of important Native American tradi- 
tional sites; changes in plant community species composition due 
to snow redistribution; displacement of big game due to windfarm 
operation; and loss of sage grouse nesting habitat. The proposed 
project could also have numerous beneficial impacts including in- 
creased revenues generated by taxes, increased employment, and 
benefits derived from using a nonpolluting resource for electric 
power generation. 
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12711 (DOE/CH/10095-071) Wind energy program 
overview. Fiscal year 1994. Arawak Consulting Corp., New York, 
NY (United States). Mar 1995. 33p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-82CH10095. 
Order Number DE95000288. Source: OSTI; NTIS; GPO Dep. 

An overview of the Department of Energy's Wind Energy Pro- 
gram for Fiscal Year 1994 is presented. 


12712 (ICA-~43) UNIWEX - a universal wind turbine for ex- 
periments. Short summary report on the German contribution. 
Argyris, J.; Braun, K.A.; Mueller, M. Stuttgart Univ. (Germany). Inst. 
fuer Computeranwendungen. Mar 1993. 53p. Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0328892A. Order Number 
DE95762634. Source: OSTI; NTIS (US Sales Only). 

By means of improved concepts for horizontal axis wind turbines, 
the technical reliability and the economy of these machines can be 
improved. For the development of such concepts, the simulation of 
turbines by representative physical and/or numerical models is 
mandatory. For this purpose a computer controlled two bladed 
wind turbine with 16 m diameter and a numerical code for the sim- 
ulation of the aeroelastic behaviour are available. The turbine was 
thoroughly overhauled and several components have been 
replaced by newly developed ones. The instrumentation was ex- 
tended and improved and the total system was checked out in trial 
runs. The dynamic behaviour and the stressing of different rotor 
types were investigated both experimentally and numerically. Sev- 
eral control strategies (blade pitch, generator torque, yawing) were 
applied to the turbine and the responses monitored. In order to 
verify the numerical simulation software, measurements were com- 
pared with the results of several aero-elastic codes. Using the 
experimental wind turbine, different aerodynamic effects (stall, influ- 
ence of ice and rain) were investigated. (orig.) 


12713 (NREL/TP-441-6913) Experimental investigation of 
aerodynamic devices for wind turbine rotational speed control. 
Phase 1. Miller, L.S. (Wichita State Univ., KS (United States)). 
National Renewable Energy Lab., Gokden, CO (United States); Wi- 
chita State Univ., KS (United States). Feb 1995. 49p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE95004034. Source: OSTI; NTIS; 
GPO Dep. 
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An investigation was undertaken to identify the aerodynamic per- 
formance of five separate trailing-edge control devices, and to 
evaluate their potential for wind turbine overspeed and power mod- 
ulation applications. A modular two-dimensional wind tunnel model 
was constructed and evaluated during extensive wind tunnel test- 
ing. Aerodynamic lift, drag, suction, and pressure coefficient data 
were acquired and analyzed for various control configurations and 
angles of attack. To further interpret their potential performance, 
the controls were evaluated numerically using a generic wind tur- 
bine geometry and a performance analysis computer program. 
Results indicated that the Spoiler-Flap control configuration was 
best softed for turbine braking applications. It exhibited a large 
negative suction coefficient over a broad angle-of-attack range, and 
good turbine braking capabilities, especially at low tip-speed ratio. 


12714 (NREL/TP—441-7390) The U.S. Department of Energy 
Wind Turbine Development Program. Link, H. (National Renew- 
able Energy Lab., Golden, CO (United States)); Laxson, A.; Smith, 
B.; Goldman, P. National Renewable Energy Lab., Golden, CO 
(United States). Mar 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC36-83CH10093. (CONF- 


* 950336-20: American Society of Mechanical Engineers/Japanese 


Society of Mechanical Engineers/Japan Solar Energy Society inter- 
national solar energy conference, Lahaina, HI (United States), 
19-24 Mar 1995). Order Number DE95000292. Source: OSTI; 
NTIS; GPO Dep. 

The development of technologically-advanced wind turbines con- 
tinues to be a high priority of the US wind industry. The United 
States Department of Energy (DOE) is sponsoring a range of pro- 
jects that assist the wind industry to design, develop, and test new 
wind turbines. The overall goal is to develop turbines that can com- 
pete with conventional electric generation with a cost of energy 
(COE) of 5 cents/kWh at 5.8 m/s (13 mph sites) by the mid-1990s 
and with a cost of energy of 4 cents/kWh or less at 5.8 m/s sites 
by the year 2000. These goals will be supported through the DOE 
Turbine Development Program. The Turbine Development Program 
uses a two-path approach. The first path assists US industry to de- 
velop and integrate innovative technologies into utility-grade wind 
turbines for the near-term (mid-1990s). The second path assists in- 
dustry to develop a new generation of turbines for the year 2000. 
This paper describes present and planned projects under the Tur- 
bine Development Program. 


12715 (NREL/TP-442-6930) Advanced system identifica- 
tion techniques for wind turbine structures. Bialasiewicz, J.T.; 
Osgood, R.M. National Renewable Energy Lab., Golden, CO 
(United States). Mar 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC36-83CH10093. (CONF- 
9506145-2: 1995 Society for Experimental Mechanics spring 
conference, Grand Rapids, MI (United States), 12-14 Jun 1995). 
Order Number DE95004049. Source: OSTI; NTIS; GPO Dep. 

The new approach to modal parameter identification, presented 
in this paper, uses an asymptotically stable observed to form a 
discrete state-space model for a wind turbine structure. The identi- 
fication is performed using input-output time-series. A special 
software package developed in this research has been tested us- 
ing the data generated by the ADAMS™ model of the Micon 65/13 
wind turbine structure. Numerical and graphical presentation of 
some of the results, generated by the programs developed, illus- 
trates the range of their applicability. 


12716 (NREL/TP—442-7226) A comparison of measured 
wind park load histories with the WISPER and WISPERX load 
spectra. Kelley, N.D. National Renewable Energy Lab., Golden, 
CO (United States). Jan 1995. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC36-83CH10093. 
(CONF-9501 16-6: 1995 American Society of Mechanical 
Engineers (ASME) energy sources technology conference and ex- 
hibition, Houston, TX (United States), 29 Jan - 1 feb 1995). Order 
Number DE95000295. Source: OSTI; NTIS; GPO Dep. 

The blade-loading histories from two adjacent Micon 65/13 wind 
turbines are compared with the variable-amplitude test-loading his- 
tories known as the WISPER and WISPERX spectra. These 
standardized loading sequences were developed from blade flap- 
wise load histories taken from nine different horizontal-axis wind 
turbines operating under a wide range of conditions in Europe. The 





subject turbines covered a broad spectrum of rotor diameters, ma- 
teriais, and operating environments. The final loading sequences 
were developed as a joint effort of thirteen different European orga- 
nizations. The goal was to develop a meaningful loading standard 
for horizontal-axis wind turbine blades that represents common in- 
teraction effects seen in service. In 1990, NREL made extensive 
load measurements on two adjacent Micon 65/13 wind turbines in 
simultaneous operation in the very turbulent environment of a large 
wind park. Further, before and during the collection of the loads 
data, comprehensive measurements of the statistics of the turbu- 
lent environment were obtained at both the turbines under test and 
at two other locations within the park. The trend to larger but 
lighter wind turbine structures has made an understanding of the 
expected lifetime loading history of paramount importance. Experi- 
ence in the US has shown that the turbulence-induced loads 
associated with multi-row wind parks in general are much more se- 
vere than for turbines operating individually or within widely spaced 
environments. Multi-row wind parks are much more common in the 
US than in Europe. In this paper we report on our results in apply- 
ing the methodology utilized to develop the WISPER and 
WISPERX standardized loading sequences using the available 
data from the Micon turbines. While the intended purpose of the 
WISPER sequences were not to represent a specific operating en- 
vironment, we believe the exercise is useful, especially when a 
turbine design is likely to be installed in a multi-row wind park. 


12717 (NREL/TP-442-7388) Wind-tunnel test of the S814 
thick root airfoil. Somers, D.M. (Airfoils, Inc., State College, VA 
(United States)); Tangler, J.L. National Renewable Energy Lab., 
Golden, CO (United States). Jan 1995. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
(CONF-9501 16-7: 1995 American Society of Mechanical 
Engineers (ASME) energy sources technology conference and ex- 
hibition, Houston, TX (United States), 29 Jan - 1 feb 1995). Order 
Number DE95000268. Source: OSTI; NTIS; GPO Dep. 

The objective of this wind-tunnel test was to verify the predic- 
tions of the Eppler Airfoil Design and Analysis Code for a very 
thick airfoil having a high maximum lift coefficient (c; max designed 
to be largely insensitive to leading edge roughness effects. The 24- 
percent-thick S814 airfoil was designed with these characteristics 
to accommodate aerodynamic and structural considerations for the 
root region of a wind-turbine blade. In addition, the airfoil’s maxi- 
mum lift-to-drag ratio was designed to occur it a high lift coefficient. 
To accomplish the objective, a two-dimensional wind-tunnel test of 
the S814 thick root airfog was conducted in January 1994 in the 
low-turbulence wind tunnel of the Delft University of Technology 
Low Speed Laboratory. Data were obtained for transition-free and 
transition-fixed conditions at Reynolds numbers of 0.7, 1.0, 1.5, 
2.0, and 3.0 x 10°. For the design Reynolds numbers of 1.5 x 10°, 
the transition-free ¢; max is 1.3 which satisfies the design specifica- 
tion. However, this value is significantly lower than the predicted 
C1.max Of almost |.6. With transition-fixed at the is 1.2. The differ- 
ence in Cy ma, between the transition-free and transition-fixed 
conditions demonstrates the airfoil’s minimal sensitivity to rough- 
ness effects. The S814 root airfoil was designed to complement 
existing NREL low c; max tip-region airfoils for rotor blades 10 to 15 
meters in length. 


12718 (SAND-—94-2704C) Fatigue case study and reliability 
analyses for wind turbines. Sutherland, H.J.; Veers, P.S. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950336-16: American Society 
of Mechanical Engineers/Japanese Society of Mechanical Engi- 
neers/Japan Solar Energy Society international solar energy 
conference, Lahaina, HI! (United States), 19-24 Mar 1995). Order 
Number DE95004770. Source: OSTI; NTIS; GPO Dep. 

Modern wind turbines are fatigue critical machines used to pro- 
duce electrical power. To insure long term, reliable operation, their 
structure must be optimized if they are to be economically viable. 
The fatigue and reliability projects in Sandia’s Wind Energy Pro- 
gram are developing the analysis tools required to accomplish 
these design requirements. The first section of the paper formu- 
lates the fatigue analysis of a wind turbine using a cumulative 
damage technique. The second section uses reliability analysis for 
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quantifying the uncertainties and the inherent randomness associ- 
ated with turbine performance and the prediction of service 
lifetimes. Both research areas are highlighted with typical results. 


20 FOSSIL-FUELED POWER PLANTS 


2001 Power Plants and Power Generation 


Refer also to citation(s) 11974, 11981, 12063, 12064, 12065, 
12072, 13177, 13301, 13385, 13404 


12719 (ANL/ES/CP-—85382) New technology for America’s 
electric power industry. Diagnosis and control of flow-induced 
tube vibration in heat exchangers and steam generators. Ar- 
gonne National Lab., IL (United States). [1995]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE95008396. Source: OSTI; NTIS; GPO 
Dep. 

At present, it is not possible to predict the coupled tube/fluid 
interaction using the fundamental principles of fluid dynamics. Ar- 
gonne has developed advances in applications of turbulent fluid 
flow theory to provide an alternate pathway for resolving practical 
tube wear problems. In Argonne’s approach, the fluid forces that 
act on tube arrays in cross-flow are measured. These forces result 
from the individual motions of the tubes within the tube array. From 
the fluid forces, fluid damping and stiffness are quantified with 
respect to their association with coupled tube motion. A characteri- 
zation of the fluid flow state is then established, based on the 
measured motion-dependent fluid forces. Design guides and diag- 
nosis techniques can subsequently be provided, based on the flow 
characterization profile. 


12720 (ANL/ES/CP-85383) Improving heat rate in power 
plant condensers with enhanced tubes. Rabas, T.J. Argonne Na- 
tional Lab., IL (United States). [1995]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95008397. Source: OSTI; NTIS; GPO Dep. 
Argonne is working with the Tennessee Valley Authority (TVA) to 
study the effect of enhanced condenser tubing on the heat rate of 
fossil-fueled power plants. A computer model was developed to cal- 
culate the predicted heat rate improvement by employing enhanced 
tubes as against smooth tubes. Fourteen condensers on the TVA 
system were then fitted with enhanced tubes as a replacement for 
the conventional smooth-surface condenser tubes. The perfor- 
mance of these units was followed and the results analyzed and 
compared to the predictions obtained with the computer model. 
Findings from this research have been published in Power Engi- 
neering magazine and have been presented at the Electric Power 
Research institute (EPRI) Power Plant Condenser Symposiums. 


12721 (DOE/MC/27364-3998) PCFB Repowering Project 80 
MW plant description. Midwest Power Systems, Inc., Des Moines, 
IA (United States). May 1994. 81p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC21-91MC27364. 
Order Number DE95000073. Source: OSTI; NTIS; GPO Dep. 

This report documents the design of a 80 MW Pressurized Cir- 
culating Fluidized Bed (PCFB) boiler for the repowering of Unit 1 at 
the Des Moines Energy Center. Objective is to demonstrate that 
PCFB combined-cycle technology is cost effective and environmen- 
tally superior compared to traditional pulverized coal burning 
facilities. 


12722 (DOE/METC/C-95/7171) The U.S. molten carbonate 
fuel-cell development and commercialization effort. Williams, 
M.C.; Parsons, E.L. Jr.; Mayfield, M.J. USDOE Morgantown Energy 
Technology Center, WV (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-941109-2: Fuel 
ceil seminar, San Diego, CA (United States), 28 Nov - 1 dec 1994). 
Order Number DE95008580. Source: OSTI; NTIS; GPO Dep. 

The authors discuss the status of molten carbonate fuel-cell 
(MCFC) development in the US, including the role of the US De- 
partment of Energy (DOE) in commercializing MCFC power-plant 
products for use by gas utility and electric power industries. The 
authors describe major fundamental stack research issues, as well 
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as MCFC power-plant network and system issues, that need to be 
resolved before MCFC technology can be commercialized. A signif- 
icant initiative in MCFC research is the spatial configuration of 
MCFC stacks into networks in a fuel-cell power plant. 


12723 (DOE/METC/C—95/7172) The Power Systems Devel- 
opment Facility at Wilsonville, Alabama. Longanbach, J.R. 
(USDOE Morgantown Energy Technology Center, WV (United 
States)); Pinkston, T.E. USDOE Morgantown Energy Technology 
Center, WV (United States). [1995]. 13p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-950402—4: 209. American 
Chemical Society national meeting, Anaheim, CA (United States), 
2-7 Apr 1995). Order Number DE95008211. Source: OSTI; NTIS; 
GPO Dep. 

One of the Morgantown Energy Technology Center's (METC’s) 
goals is to: “Commercialize Advanced Power Systems with im- 
proved environmental performance, higher efficiency, and lower 
cost. ” Advanced coal-based power generation systems include In- 
tegrated Gasification Combined Cycle (IGCC), Pressurized 
Fluidized- Bed Combustion (PFBC), and Integrated Gasification/ 
Fuel Cell systems. The strategy for achieving this goal includes: 
(1) Show the improved performance and lower cost of Advanced 
Power Systems through successful Clean Coal Technology demon- 
stration projects, (2) Build and operate Technology Integration Sites 
in partnership with U.S. Industry (these sites will resolve key tech- 
nology issues and effect continuous product improvement, and 
these partnerships result in leveraging of research and develop- 
ment (R&D) funds), and (3) Set up partnerships with other 
agencies and organizations such as Electric Power Research Insti- 
tute (EPRI) to leverage R&D funds and skills. Demonstration of 
practical high-temperature particulate control devices (PCD’s) is 
crucial to the evolution of advanced, high- efficiency coal-based 
power generation systems. There are stringent particulate require- 
ments for the fuel gas for both turbines and fuel cells. In turbines, 
the particulates cause erosion and chemical attack of the blade 
surfaces. In fuel cells, the particulates cause blinding of the elec- 
trodes. Filtration of the incoming, hot, pressurized gas is required 
to protect these units. Although filtration can presently be per- 
formed by first cooling the gas, the system efficiency is reduced. 
Development of high temperature, high pressure filtration is neces- 
sary to achieve high efficiency and extend the lifetime of 
downstream components to acceptable levels. 


12724 (DOE/METC/C—95/7175) Repowering flexibility of 
coal-based advanced power systems. Bajura, R.A.; Bechtel, 
T.F.; Schmidt, D.K.; Wimer, J.G. USDOE Morgantown Energy 
Technology Center, WV (United States). [1995]. 24p. Sponsored by 
USDOE, Washington, DC (United States). (CONF-9410125-1: 13. 
conference on coal gasification power plants, San Francisco, CA 
(United States), 19-21 Oct 1994). Order Number DE95008213. 
Source: OSTI; NTIS; GPO Dep. 

The Department of Energy’s (DOE's) Morgantown Energy 
Technology Center (METC) helps enhance the economic competi- 
tiveness, environmental quality, and national well-being of the U.S. 
by developing advanced power-generation systems. The potential 
market for advanced power-generation systems is large. In the 
U.S., electric demand is estimated to grow at about 1 percent per 
year through the year 2010. The total power generation market 
also includes new-capacity as well as replacement of existing 
power plants as they age. Thus, the market for power systems 
over the next 15 years is estimated to be about 279,000 
megawatts (MW), but could range from as much as 484,000 MW 
to as little as 153,000 MW. These predictions are summarized. 
Over the next 15 years, the replacement market is potentially much 
larger than the expansion market because of the large base of ag- 
ing power plants in the U.S. 


12725 (ETDE-DE-33) Expertise: Heat exchangers in power 
station engineering. Pt. 2. The combined cycle process for 
coal fired gas turbines with Indirect firing. Fichtner Develop- 
ment Engineering GmbH, Stuttgart (Germany). Sep 1992. 131p. (In 
German). Sponsored by Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany);Forschungszentrum Juelich GmbH 
(Germany). Projekttraeger Biologie, Energie, Oekologie. Fo- 
erderkennzeichen BMFT 0326746A. Order Number DE95756329. 
Source: OSTI; NTIS (US Sales Only). 
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Based on the results of part one, part two of this expertise inves- 
tigates an innovative combined indirectly coal-fired gas turbine 
process where the flue gas heat which is released during coal 
combustion is transferred to a clean working medium for gas tur- 
bine operation. Efficient gas turbine processes require heat transfer 
temperatures far above 1000 C. Since the corresponding heat 
exchanger requirements cannot be met applying conventional tech- 
niques, the developed high-temperature heat exchanger is the 
“core” of the combined coal combustion process under review. Part 
two of this expertise investigates combined indirectly coal-fired gas 
turbine processes (studies and analyses of conceivable process 
variants, process efficiency and economic process efficiency as- 
sessment), and high-temperature heat exchangers (establishment 
of characteristic requirements, determination of the present state of 
development of high-temperature materials, survey of promising 
suitable materials). A development program is outlined. (orig.) 


12726 (NEDO-P-9330) Investigation on comprehensive 
fossil fuel cycle analysis and assessment approach as viewed 
trom the global environment. New Energy and Industrial Technol- 
ogy Development Organization, Tokyo (Japan). Mar 1994. 280p. (In 
Japanese). Order Number DE95759241. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Investigations are conducted with the aim of establishing the 
comprehensive fuel cycle analysis and assessment method for the 
power generation cycle which is provided with CO2 recovery and 
treatment facilities. Power plants (600MW each) of oxygen-blown 
IGCC and LNG GTCC are chosen for the model study. A base case 
where the power plant has no CO2 recovery facilities and a case 
where it has them are studied for each plant. As CO2 recovery 
technology, the physical absorption/SELEXOL method is adopted 
to IGCC and the chemical absorption/MEA method to GTCC. Meth- 
ods to process the recovered CO2 are deep sea water injection, 
making it clathrate/injection into the sea bottom, and injection into 
the underground and the oil well. The energy output is approxi- 
mately 1.03-1.96 times larger in IGCC than in the base case, and 
approximately 1.02-1.39 times larger in GTCC. The energy balance 
is calculated by a ratio of sending-end output to energy output. The 
energy balance in CO2 recovery is approximately 7.7-3.9 and 6.2- 
4.6 in IGCC and GTCC, respectively, with decreases of about 
24-61% in IGCC and 16-38% in GTCC. 41 refs., 44 figs., 77 tabs. 


12727 (PTR-RAP-37) Used packaging as a source of en- 
ergy. Manninen, H.; Frankenhaeuser, M.; Jaervi-Kaeaeriaeinen, T.; 
Leppaenen, A. Association of Packaging Technology and Re- 
search, Espoo (Finland). 1994. 39p. Order Number DE95755134. 
Source: OSTI; NTIS. 

Used fiber and plastic based packaging have high heat values if 
combusted. The aim of this research project was to investigate the 
usability of different types of packaging waste as a secondary fuel 
of circulating fluidized bed boiler (CFB). The effect of limestone ad- 
dition was also investigated. The tests were carried out in a 65 
MW Pyroflow boiler at Kauttua. The main fuel during the tests was 
a combination of peat and coal. The packaging wastes were mixed 
board and flexible packaging material (production waste), liquid 
packaging board (production waste), mixed plastics (post-consumer 
waste) and RDF (refuse-derived fuel, which was post-consumer 
waste containing plastics, paper and board). The share of these 
co-fuels varied between 8-20 % of the thermal input. The co-fuels 
performed well and the combustion was effective in all tests. NOx 
emissions in all tests were below the allowed maximum level of a 
new power plant. SO, emissions in co-fuel combustions were 
lower than the allowed maximum level of a new power plant in 
Finland. The chlorine from co-fuels gave an increase in HCI emis- 
sions, but when limestone was used, chlorine was mostly bound to 
fly ash. The polychlorinated dioxin and furan (PCDD/F) emissions 
in the flue gas were at the normal power plant level in all tests. In 
the combustion process, metals were bound to fly ash in an insolu- 
ble form. The results of these investigations showed that the 
combustible fraction of waste materials, mainly consisting of used 
packaging, can safely be utilized as a co-fuel with fossile fuels at 
volumes up to 20 % of the thermal feed in modern power plants. 
(orig.) 





12728 (TVA-95008554) Field performance of erosion resis- 
tant materials on boller induced draft fan blades. Karr, O.F.; 
Brooks, J.B.; Seay, E. Tennessee Valley Authority, Muscle Shoals, 
AL (United States). May 1993. 16p. Sponsored by Tennessee Val- 
ley Authority, Knoxville, TN (United States). Order Number 
DE95008554. Source: OSTI; NTIS; GPO Dep. 

The TVA Kingston Fossil Power Plant has nine units and is lo- 
cated near Kingston, Tennessee. Units 1 through 4 have a rating of 
148 MW and units 5 through 9 have a rating of 197 MW. Each unit 
has two induced draft fans manufactured by Westinghouse Electric 
Corp., Sturtevant Division. A table showing design data for the in- 
duced draft fans is located on page 16 of this report. The fan blade 
design details for units 5 through 9 are shown on pages 11 
through 14. There is a mechanical fly ash collector and a small 
electrostatic precipitator preceding the induced draft fans in the 
boiler flue gas stream and a large, efficient electrostatic precipitator 
downstream of these fans. The steam generators and pulverizers 
were supplied by Combustion Engineering. The average tempera- 
ture of the flue gas is about 340 degrees Fahrenheit for units 5 
through 9. All induced draft fans in the boiler flue gas stream expe- 
rience erosion from fly ash. When the precipitators and fly ash 
collectors were new the fan blades would last about three years 
before they were eroded severely and had to be replaced. 
Kingston Plant personnel say the fly ash collectors are presently in 
need of major repairs; therefore, the fan blades are not expected 
to last as long as they did when the plant was new. 


12729 (VTT-SYMP-144, pp. 9-16) Estimation of external 
costs of energy production in Finland. Estlander, A. (Soil and 
Water Ltd, Helsinki (Finiand)); Otterstroem, T. Technical Research 
Centre of Finland, Espoo (Finland). 1994. Project KTM-SIHTI-101T. 
In SIHTI 2 - Energy and environmental technology. Yearbook 1993 
of the research programme. 250p. Order Number DE95755135. 
Source: OST]; NTIS. 

SIHTI Research Programme. 

The goal of the project is to develop a method for estimation of 
external costs of energy production in Finland. The purpose of the 
method is to take into account all the most important impacts on 
health, materials and the environment. The study will assess envi- 
ronmental effects of emissions from Finnish energy production on 
people and the environment locally (population centres), nationally 
(Finland) and globally. The different energy production forms to be 
included in the study are heat and electric energy generated with 
coal, natural gas, fuel oil and peat (not industry’s energy produc- 
tion). Local and national environmental impact assessment is 
carried out within the Finnish borders. The economic influence of 
emissions (in particular greenhouse gases) originating outside Fin- 
land but with global impact will also be assessed, as far as Finland 
is concerned. When studying the amounts of emissions the whole 
fuel chain is taken into account: production, processing or trans- 
port, storage in the different stages of the chain of use, and end 
use. The main components under review are SO2, NOx, COs, 
H,Cy, CO, particulates and a couple of heavy metals. In addition. 
the study considers ozone (03), which is formed in the atmos- 
phere. The primary monetary valuation method used is the indirect 
monetarization. which is based on dose-response functions and the 
use of both market prices and willingness-to-pay assessments. The 
method to be developed during the project for monetary valuation of 
effects caused by emissions on health, materials and the environ- 
ment can be utilized in further monetarization studies. The results 
of the work can used to assess the profitability of energy produc- 
tion plants and energy companies from the economic point of view. 


12730 (VTT-SYMP-144, pp. 35-36) The Finnish boiler data 
base, update 1993. Hupa, M. (insinoeoceritoimisto Prosessikemia 
Ky, Turku (Finland)). Technical Research Centre of Finland, Espoo 
(Finland). 1994. Project KTM-SIHTI-107Y. In S/HT/ 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The objective of the project is to produce an updated boiler data 
base to serve as a tool for energy and emission studies. The data 
base will contain identification, technical and fuel consumption data 
on approximately 1800 boilers and associated pollution control 
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devices. A model for fuel use in Finland, which describes the distri- 
bution of fuel consumption over various combustion techniques, will 
be created. An updated data base on emission factors to be used 
for emission estimates, will be developed. A reevaluation will be 
made of the annual emissions from energy production in Finland. 


12731 (VTT-SYMP-—144, pp. 53-56) Removal of nitrogen ox- 
ides with the flue gas scrubber of a recovery boiler. Tamminen, 
A. (Tampella Power Inc., Tampere (Finland)). Technical Research 
Centre of Finland, Espoo (Finland). 1994. Project KTM-SIHTI- 
204Y. In SIHTI 2 - Energy and environmental technology. 
Yearbook 1993 of the research programme. 250p. Order Number 
DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

Tampella Power Inc. has developed a method for the removal of 
nitrogen oxides with the flue gas scrubber of a recovery boiler. The 
nitrogen oxide is first oxidized to nitrogen dioxide, which is further 
reduced to nitrogen. It is possible to reduce the level of nitrogen 
oxides in the stack from that of a good recovery boiler, 60 mg 
NO2/MJ, to 20 mg NO2/MJ. The costs of the method are about 
FIM 4000 (USD 800) per ton of removed NO2. The application of 
the method in practice in Finland has been delayed, as the emis- 
sion limits of NO, have not yet been set officially in Finland. 
Tampella Power Inc. is going to start erection of a full-scale 
demonstration plant, most likely in Sweden. 


2002 Waste Management 


Refer also to citation(s) 12021, 12023, 12027, 12038, 12043, 
12188, 12609, 13296, 13391, 13800, 13806, 13807 


12732 (CONF-950174—-1) A study of the separation of partl- 
cles from gases. Stevens, G.L. Il; Masudi, H. Prairie View A and 
M Univ., TX (United States). Dept. of Mechanical Engineering. 
[1995]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-94PC94122. From 3. annual engi- 
neering and architecture symposium workshop; Prairie View, TX 
(United States); 30-31 Jan 1995. Order Number DE95008468. 
Source: OSTI; NTIS; GPO Dep. 

Cyclones are the simplest and most reliable means of particles 
and gas separation. They also function as a method of air pollution 
control and as a cost efficient way of doing so. These basic ma- 
chines have been in use for many years, and based on advances 
in technology, cyclones have now been designed for specific appli- 
cations and conditions. These applications are restricted by 
inherent properties of the construction of the cyclone, and the ma- 
terials being separated within the cyclone. 


12733 (DOE/PC/90360-42) Advanced in-duct sorbent injec- 
tion for SO». control. Topical report number 3, Subtask 2.3: 
Sorbent optimization. Rosenhoover, W.A.; Maskew, J.T.; Withum, 
J.A.; Stouffer, M.R. CONSOL, Inc., Library, PA (United States). 
Nov 1994. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-91PC90360. Order Number 
DE95007957. Source: OSTI; NTIS; GPO Dep. 

The objective of this research project is to develop second- 
generation duct injection technology as a cost-effective compliance 
option for the 1990 Clean Air Act Amendments. Specific process 
performance goals are to achieve 90% SO2 removal and 60% sor- 
bent utilization efficiency. Research is focused on the Advanced 
Coolside process, which has shown the potential of achieving 
these targets. The objective of Subtask 2.3, Sorbent Optimization, 
was to explore means of improving performance and economics of 
the Advanced Coolside process through optimizing the sorbent 
system. Pilot plant tests of commercial and specially prepared hy- 
drated limes showed that the process is relatively insensitive to 
sorbent source. This can be an important economic advantage, al- 
lowing the use of the lowest cost sorbent available at a site. A pilot 
plant hydration study conducted in cooperation with Dravo Lime 
Company further indicated the relative insensitivity of process per- 
formance to lime source and to lime physical properties. Pilot plant 
tests indicated that the use of very small amounts of additives in 
the Advanced Coolside process can improve performance under 
some circumstances; however, additives are not necessary to ex- 
ceed process performance targets. 


ERA Vol. 20, No. 6 127 





20 FOSSIL-FUELED POWER PLANTS 
2002 Waste Management 


12734 (DOE/PC/92521-T212) Novel technologies for SO,/ 
NO, removal from flue gas. [Quarterly] technical report, 
September 1—-November 30, 1994. Kung, H. (Northwestern Univ., 
IL (United States)); Kung, M.; Spivey, J.J.; Jang, B.W. Illinois Dept. 
of Energy and Natural Resources, Springfield, IL (United States). 
[1994]. 22p. Sponsored by USDOE, Washington, DC (United 
States);lllinois Clean Coal Inst., Carterville, IL (United 
States);Illinois Dept. of Energy and Natural Resources, Springfield, 
IL (United States). DOE Contract FC22-92PC92521. Order Number 
DE95008002. Source: OSTI; NTIS; GPO Dep. 

The goal of this project is to develop a cost-effective low temper- 
ature deNO,, catalyst to be used in the Research Triangle Institute 
(RTI)-Waterloo SO,/NO, process for boiler retrofit applications. The 
performance goal of the catalyst is to convert over 80% of the NO 
in the flue gas at a temperature as low as 150°C in the presence 
of 4 % Oz and 10 % water. In this quarter a two prong approach 
was used: Northwestern University concentrated their effort to bet- 
ter understand the reduction of NO, with alcohol over CU-ZrO, 
catalyst while RTI studied the oxidation of NO to NO,. The chief 
problem encountered in low temperature reduction of NO was cata- 
lyst deactivation, which occurred with all alcohols tested (ethanol, 
1-propanol, 2-propanol and 2-butanol). This was probably due to 
coke formation, as regeneration of the catalyst can be achieved by 
heating in 4 % oxygen. Catalysts with higher Cu loadings deacti- 
vated slower. Use of NOz instead of NO, in the hope to reduce 
catalyst coking, improved N». yield temporarily but could not stop 
deactivation. NO oxidation to NO2 was studied over different cata- 
lysts to support the research to improve the stability of catalytic 
activity. In the presence of SO2 and H2O at 150°C, the highest NO 
oxidation activity was observed over a 10 % CoO/Al203 catalyst. 
The activity of the catalyst at first increased slowly, reaching a 
maximum at around 6 hours on stream, and then slowly de- 
creased. The maximum activity as well as the activity profile with 
time on stream were affected by the presence of SO2. With 0.2 % 
SOz, the activity for NO oxidation to NO2 reached the maximum 
with 60 % conversion of NO at 3 hours on stream compared with 
42 % at 6 hours when 0.1 % SO. was used. The concentrations of 
Ozand H20 also affected the NO oxidation activity. 


12735 (DOE/PC/92534—10) Selective catalytic reduction of 
sulfur dioxide to elemental sulfur. Quarterly technical progress 
report No. 10, October 1994—December 1994. Liu, W.; Flytzani- 
Stephanopoulos, M.; Sarofim, A.F. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Dept. of Chemical Engineering. 
[1995]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92534. Order Number 
DE95007898. Source: OSTI; NTIS; GPO Dep. 

Elemental sulfur recovery from SO>-containing gas stream is 
highly attractive as it produces a salable product and no waste. 
However, commercially available schemes are complex and involve 
multi-stage reactors, such as, most notably in the Resox (reduction 
of SO2 with coke) and Claus plant (reaction of SO2 with H2S over 
catalyst). This project will investigate a cerium oxide catalyst for 
the single stage selective reduction of SO2 to elemental sulfur by a 
reductant, such as carbon monoxide. Cerium oxide has been iden- 
tified in recent work at MIT as a superior catalyst for SO2 reduction 
by CO to elemental sulfur because its high activity and high 
selectivity to sulfur over COS over a wide temperature range (400- 
650°C). The detailed kinetic and parametric studies of SO. 
reduction planned in this work over various CeO2-formulations will 
provide the necessary basis for development of a very simplified 
process, namely that of a single-stage elemental sulfur recovery 
scheme from variable concentration gas streams. The potential 
cost- and energy-efficiency benefits from this approach cannot be 
overstated. A first apparent application is treatment of a regenerator 
off-gases in power plants using regenerative flue gas desulfuriza- 
tion. Such a simple catalytic converter may offer the long-sought 
“Claus-alternative” for coal-fired power plant applications. 


12736 (DOE/PC/93253-T1) A study of toxic emissions from 
a coal-fired power plant utilizing an ESP while demonstrating 
the ICCT CT-121 FGD Project. Final report. Radian Corp., Austin, 
TX (United States). 16 Jun 1994. 664p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-93PC93253. 
Order Number DE94016053. Source: OSTI; NTIS; GPO Dep. 
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The US Department of Energy is performing comprehensive as- 
sessments of toxic emissions from eight selected coal-fired electric 
utility units. This program responds to the Clean Air Act Amend- 
ments of 1990, which require the US Environmental Protection 
Agency (EPA) to evaluate emissions of hazardous air pollutants 
(HAPs) from electric utility power plants for Potential health risks. 
The resulting data will be furnished to EPA utility power plants and 
health risk determinations. The assessment of emissions involves 
the collection and analysis of samples from the major input, pro- 
cess, and output streams of each of the eight power plants for 
selected hazardous Pollutants identified in Title Ill of the Clean Air 
Act. Additional goals are to determine the removal efficiencies of 
pollution control subsystems for these selected pollutants and the 
Concentrations associated with the particulate fraction of the flue 
gas stream as a function of particle size. Material balances are be- 
ing performed for selected pollutants around the entire power plant 
and several subsystems to identify the fate of hazardous sub- 
stances in each utility system. Radian Corporation was selected to 
perform a toxics assessment at a plant demonstrating an Innova- 
tive Clean Coal Technology (ICCT) Project. The site selected is 
Plant Yates Unit No. 1 of Georgia Power Company, which includes 
a Chiyoda Thoroughbred-121 demonstration project. 


12737 (DOE/PC/93256-T6) Electric Power Research Insti 
tute, Environmental Control Technology Center monthly report 
to the Steering Committee, June 1994. Electric Power Research 
Inst., Palo Alto, CA (United States). 2 Nov 1994. 124p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
94PC93256. Order Number DE95006204. Source: OSTI; NTIS; 
GPO Dep. 

Operations and maintenance continued this month at the Electric 
Power Research Institute’s Environmental Control Technology Cen- 
ter. Testing on the 4.0 MW Pilot FGD unit continued this month 
with High Velocity Scrubbing and the Tampa Electric Company 
(TECO) Tailored Collaboration test block. Additionally, Phase Ill of 
the Toxics Removal/Carbon Injection test block was conducted 
concurrently with FGD testing. At the beginning of the month, a 
second phase of third-party testing began for Suncor, Inc. The 
Suncor Gypsum Sample Collection test block (MSUN) began on 
June 5 on the 0.4 MW Mini-Pilot Wet FGD unit. Testing was com- 
pleted on June 13. On the Cold-Side Selective Catalytic Reduction 
(SCR) unit, testing continued this month as ammonia slip measure- 
ments were conducted under low catalyst inlet temperatures and at 
baseline conditions. 


12738 (DOE/PC/93256-T7) Electric Power Research Inst- 
tute, Environmental Control Technology Center monthly report 
to the Steering Committee, September 1994. Electric Power Re- 
search Inst., Palo Alto, CA (United States). [1994]. 37p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG22- 
94PC93256. Order Number DE95006203. Source: OSTI; NTIS; 
GPO Dep. 

Operations and maintenance continued this month at the Electric 
Power Research Institute’s Environmental Control Technology Cen- 
ter. Testing on the 4.0 MW Pilot Wet FGD unit continued this 
month with the completion of the High Velocity Scrubbing test 
block and the initiation of the Pilot Trace Element test block. On 
the Cold-Side Selective Catalytic Reduction (SCR) unit, testing 
continued this month as ammonia slip measurements were con- 
ducted at baseline and low temperature conditions. Also, as the 
individual sides of the catalyst bed reactor were isolated, single 
side testing was conducted. 


12739 


(NREL/TP-—430-6742) NOx control technologies ap- 
plicable to municipal waste combustion. White, D.M. (Radian 
Corp., Research Triangle Park, NC (United States)); Nebel, K.L.; 
Gundappa, M.; Ferry, K.R. Radian Corp., Research Triangle Park, 
NC (United States); National Renewable Energy Lab., Gokden, CO 
(United States). Dec 1994. 118p. Sponsored by USDOE, Washing- 


ton, DC (United States);Environmental Protection Agency, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
Agreement No. DW89935714. (EPA-600/R-94-208). Order Number 
DE94011834. Source: OSTI; NTIS; GPO Dep. 

Nitrogen oxides (NO,) are of environmental significance because 
of their role as a criteria pollutant, acid gas, and ozone precursor. 





The current New Source Performance Standards (NSPS) for mu- 
nicipal waste combustors (MWCS) limit NO, emissions to a daily 
average of 180 parts per million (ppM) at 7% oxygen, dry basis. By 
comparison, typical NO, emissions from modern mass burn water- 
wall (MB/WW) MWCs range from 220 to 320 ppM. To comply with 
the NSPS, most recently built MWCs have used a combination of 
combustion controls to limit NO, formation and selective non- 
catalytic reduction (SNCR) to convert NO, to molecular nitrogen. 
Because of pressure to achieve even lower emission levels, ques- 
tions have been raised regarding the potential for advancement in 
NO, control technologies. To respond to these questions, the Air 
and Energy Engineering Research Laboratory and the National 
Renewable Energy Laboratory initiated this assessment of three al- 
ternative NO, control technologies: natural gas injection (NGI), 
SNCR, and selective catalytic reduction (SCR). The objectives of 
this assessment were to (1) document the key design and operat- 
ing parameters, commercial status, demonstrated performance, 
and cost of each technology, and (2) identify technology research 
and development needs. 


12740 (VTT-SYMP-144, pp. 63-75) Aerosol particle collec- 
tion mechanisms in the electrostatic precipitator. Kauppinen, E. 
(VTT Chemical Technology, Espoo (Finland)). Technical Research 
Centre of Finland, Espoo (Finland). 1994. Project KTM-SIHTI-302T. 
In SIHTI 2 - Energy and environmental technology. Yearbook 1993 
of the research programme. 250p. Order Number DE95755135. 
Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim of the investigation is to study experimentally small par- 
ticle collection properties in both laboratory and field scale and to 
compare the results with theoretical calculations. In laboratory 
scale, the apparatus will consist of a laminar flow reactor and a 
small-scale electrostatic precipitator (ESP), which will be utilised in 
determinating the collection efficiency dependence on 1. Fuel prop- 
erties 2. Combustion process 3. Temperature of the ESP in duty 
and 4. Particle size. The general idea is to combine the under- 
standing of the particle formation in the combustion process and 
vapour condensation before the ESP by applying aerosol measure- 
ment techniques to determining the mechanisms contributing to the 
collection efficiency. In the study, ESP is treated as a part of the 
total combustion process. |VO and ABB will participate in the field 
measurements and ABB will contribute to the laboratory-scale ESP 
design and manufacturing. The experiments with the ESPs are re- 
lated to the international co-operation between aerosol research 
groups in VTT, Tampere University of Technology, ABB and Tokyo 
Metropolitan University. The laboratory-scale laminar flow reactor is 
designed and built in cooperation with PSI Technology during 1993. 


12741 (VTT-SYMP-144, pp. 77-92) Emissions of energy 
production plants under various operating. Larjava, K. (VTT 
Chemical Technology, Espoo (Finland)). Technical Research Cen- 
we of Finland, Espoo (Finland). 1994. Project KTM-SIHTI-303T. In 
SIHTI 2 - Energy and environmental technology. Yearbook 1993 of 
the research programme. 250p. Order Number DE95755135. 
Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim of the project is to determine the actual annual emis- 
sions of selected domestic energy production plants, taking into 
account abnormal operating conditions. The main emission compo- 
nents will be recorded by a data collection system, which will also 
record the plants’ key operating parameters. Possibilities of mea- 
suring particles NH3, N20 and HC, continuously will be assessed. 
An assessment will also be made of possibilities of predicting the 
formation of emissions. The aim will then be to reduce emissions 
by affecting the way in which the plant is operated. 


12742 (VTT-SYMP-—144, pp. 93-95) Establishment of emis- 
sion survelllance and measuring methods in Finland. Hahkala, 
M. (imatran Voima Oy, Vantaa (Finland)). Technical Research Cen- 
tre of Finland, Espoo (Finland). 1994. Project KTM-SIHTI-304T. In 
SIHTI 2 - Energy and environmental technology. Yearbook 1993 of 
the research programme. 250p. Order Number DE95755135. 
Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim of the project is to study the effect of future obligations 
of emission measurement and surveillance on the measurement 
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and activity in plants. The quality assurance system under prepara- 
tion will provide an administrative setting for quality control of 
emission measurements. Organization of common practice of emis- 
sion measurements in plants taking into account the availability of 
measurement methods, way of action of the measuring staff and 
specific features of plants will be studied. The costs of implementa- 
tion of the system will also be studied. Foreign studies reference 
materials will be utilized in operation plans. The study deals the 
main emission components SO2, NO, and particulates. 


12743 (VTT-SYMP—144, pp. 97-99) NO, and N20 emission 
control with catalyst’s. Hiltunen, M. (Ahistroem (A.), Karhula (Fin- 
land)). Technical Research Centre of Finland, Espoo (Finland). 
1994. Project KTM-SIHTI-306Y. In S/HT/ 2 - Energy and environ- 
mental technology. Yearbook 1993 of the research programme. 
250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

Due to the increasingly stringent emission regulations, new tech- 
nologies are needed to be developed for improving emission control 
in circulating fluidized-bed boilers. The objective of this project is to 
test the concept of using catalysts for NO, and N2O emission con- 
trol. N20 emission is in the range of 30 - 100 ppm from fluidized 
bed combustors burning coal. Since it is a greenhouse gas an ef- 
fective means of controlling N2O emission is needed. 


12744 (VTT-SYMP-144, pp. 109-110) Effect of flue gas 
condensation on the efficiency of the boiler and on the envi 
ronment project description. Nuutila, M. (Finnish District Heating 
Association, Espoo (Finland)); Vornanen, M. Technical Research 
Centre of Finland, Espoo (Finland). 1994. Project KTM-SIHTI- 
308Y. In SIHTI 2 - Energy and environmental technology. 
Yearbook 1993 of the research programme. 250p. Order Number 
DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim is to study the effect of flue gas condensation on the 
efficiency of the boiler and on the energy production, on the opera- 
tion of the plant and on emissions to the environment. Data for the 
development of wastewater standardization will also be acquired. 
The project will be of help especially to heating plants in which flue 
gas condensation is under consideration and to authorities treating 
environmental aspects of héating plants. 


12745 (VTT-SYMP-144, pp. 111-116) Testing of exhaust 
cleaning methods for diesel engines in land-based and marine 
applications. Paro, D. (Helsinki Univ. of Technology, Otaniemi 
(Finland)). Technical Research Centre of Finland, Espoo (Finland). 
1994. Project KTM-SIHTI-309Y. In S/HTI 2 - Energy and environ- 
mental technology. Yearbook 1993 of the research programme. 
250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The restrictions in many countries require a reduction of emis- 
sions from power plants, including diesel power plants. From the 
diesel manufacturer's point of view, emission control is a challenge 
for the future. It is not enough that the emissions from an installa- 
tion are below the maximum limits stipulated by laws: low 
emissions are in practice an important sales. Exhaust gas recircu- 
lation has proved an efficient way of controlling the NO, emissions 
of diesel engines. EGR cuts the combustion temperatures and, 
consequently, the NO, emissions formed during the combustion 
process. The objective of this project is to study the potential for 
applying EGR techniques on natural gas operated diesel engines. 


12746 (VTT-SYMP-—144, pp. 117-119) Follow-up programme 
for air pollution control technologies. Riionheimo, Y. (YHR- 
Consulting Oy, Helsinki (Finland)); Kekkonen, H. Technical 
Research Centre of Finland, Espoo (Finland). 1994. Project KTM- 
SIHTI-310Y. In S/HTI 2 - Energy and environmental technology. 
Yearbook 1993 of the research programme. 250p. Order Number 
DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim of the project is to produce data on the impact of differ- 
ent coal grades on operation models of air pollution control plants 
and the total air costs caused by the reduction of sulphur and nitro- 
gen oxide emissions, and on annual emissions to the required 
annual emission levels. The final aim is to determine, on the basis 
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of the results, the most optimal operation models with regard to the 
total costs for each pliant. 


12747 (VTT-SYMP-144, pp. 181-194) The harmful mass 
flows of a coal-fired power plant equipped with a semi-dry 
desulphurization plant. Hahkala, M. (IVO International, Vantaa 
(Finland)). Technical Research Centre of Finland, Espoo (Finland). 
1994. Project KTM-SIHTI-503Y. in S/HT/ 2 - Energy and environ- 
mental technology. Yearbook 1993 of the research programme. 
250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The objective of the study is to manage the flows of substances 
of power plants equipped with desulphurization and nitrogen 
removal technology and to use the environmentally harmful compo- 
nents they contain in the process, thus achieving a uniform 
sampling and analysis system. In 1993 the research focused on a 
coal-fired power plant equipped with a semidry desulphurization 
plant (Salmisaari B). The results obtained in the study can be used 
as basic inputs in creating a databank on the flows of substances 
of power plants, which is to be prepared in the project's follow-up 
stage, as well as in assessing the total environmental impacts of a 
power plant. 


2004 Health and Safety 


12748 (ORNL/Sub-88-SD630C/1) Anatomy of power system 
blackouts and preventive strategies by rational supervision 
and control of protection systems. Phadke, A.G. (Virginia Poly- 
technic Institute and State Univ., Blacksburg, VA (United States)); 
Horowitz, S.H.; Thorp, J.S. Oak Ridge National Lab., TN (United 
States). Jan 1995. 152p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE95008104. Source: OSTI; NTIS; GPO Dep. 

This report establishes the concept of hidden failures in relays 
and associated devices used for the protection of electric power 
systems. A hidden failure is a defect such as a component failure, 
inappropriate setting or incorrect external connection that remains 
undetected until some other system event causes the hidden fail- 
ure to initiate a cascading outage. Associated with the study of 
hidden failures, this report examines the impact such defects might 
have by defining regions of vulnerability. A region of vulnerability is 
the area of the system in which a hidden failure will be activated. 
To determine such areas we have established criteria associated 
with load flows and steady-state stability, such as lack of conver- 
gence, and employed a technique known as importance sampling 
in which the simulation is done with the probabilities altered so that 
the rare event happens more frequently. Our purpose is to provide 
a framework for further research into relay vulnerability, possibly 
using adaptive techniques to eliminate hidden defects. We believe 
control strategies can be developed to prevent cascading normal 
operations from developing into severe outages by extending the 
present criteria using steady-state stability and load flow studies 
into the area of transient stability, and further research into impor- 


tance sampling would provide significant benefits in evaluating 
corrective actions. 


2005 Environmental Aspects 


12749 


draft environmental impact statement. USDOE Bonneville Power 
Administration, Portland, OR (United States). Feb 1995. 638p. 


(DOE/EIS—0230) Resource contingency program - 


Sponsored by USDOE, Washington, DC (United States). 
(DOE/BP-2534). Order Number DE95008198. Source: OSTI; 
NTIS; GPO Dep. 

In 1990, the Bonneville Power Administration (BPA) embarked 
upon the Resource Contingency Program (RCP) to fulfill its statu- 
tory responsibilities to supply electrical power to its utility, industrial 
and other customers in the Pacific Northwest. Instead of buying or 
building generating plants now, BPA has purchased options to ac- 
quire power later if needed. Three option development agreements 
were signed in September 1993 with three proposed natural gas- 
fired, combined cycle combustion turbine CT projects near 
Chehalis and Satsop Washington and near Hermiston, Oregon. 
This environmental impact statement addresses the environmental 
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consequences of purchasing power from these options. This 
environmental impact statement addresses the environmental con- 
sequences of purchasing power from these options. 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 12081, 12706, 12722, 12997, 13049 


12750 (CRIE-R-93012) Future vision of advanced telecom- 
munication networks on electronic utilities. Part 1. Present 
and subjects of utility telecommunication network. Sakaki, S. 
(Central Research Institute of Electric Power Industry, Tokyo 
(Japan)); Manabe, S.; Ono, K.; Kawai, Y.; Miki, Y. Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan). Apr 1994. 
32p. (in Japanese). Order Number DE95764055. Source: OSTI; 
NTIS; Available from Central Research Institute of Electric Power 
Industry, 1-6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 

It is predicted that there will be many changes in environment of 
electric utilities such as expansion of electric power demand, 
spread of distributed power sources, and changes in market struc- 
tures due to deregulation. As a first step to think about future 
telecommunication networks which respond to these changes and 
adopt technical innovation of telecommunication, present conditions 
and problems of the current utility telecommunication network are 
outlined. The utility telecommunication is characterized by high 
reliability and existence of the information that requires strict trans- 
mission delay restriction. The following points are given as the 
future subjects: although most utility telecommunication networks 
currently consist of leased lines, they have to be changed to the 
switched networks for diversifying telecommunication service. It 
should be considered that the leased line network, which has a hi- 
erarchical structure based on a geographical extent, will have a 
hierarchical structure that is able to correspond to the future 
telecommunication service. It is better for the current individual 
loop shape with dual telecommunication circuits to be changed into 
the overall link shape. In introducing the ATM transmission to im- 
prove the path efficiency, it is a premise to secure reliability. 8 
refs., 7 figs., 7 tabs. 


12751 (CRIE-Y-93016) Economies of vertical integration in 
Japanese electricity industry. Watanabe, N. (Central Research 
Institute of Electric Power Industry, Tokyo (Japan)); Kitamura, M. 
Central Research Inst. of Electric Power Industry, Tokyo (Japan). 
Jun 1994. 25p. (in Japanese). Order Number DE95764054. Source: 
OSTI; NTIS; Available from Central Research Institute of Electric 
Power Industry, 1-6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 

The electric power industry had formerly been considered to be 
a typical industry in which natural monopoly could exist. Recently, 
however, some people have viewed that economic efficiency of 
scale has already disappeared in the power generation section, 
while others have discussed that regulations on current monopolis- 
tic system and vertical integration system for transmission and 
distribution should be reviewed. Positive analysis was made based 
on the data of the electric power industry in Japan to find out 
whether the current vertical integration system can realize high 
economic efficiency or if it is better to introduce competition after 
separating transmission and distribution to accept new entry in 
each section. Using panel data of 32 companies including 9 major 
electric utilities, cost functions of the electric power industry are es- 
timated, and the index of economic efficiency of vertical integration 
is measured on the basis of each estimated coefficient. Assuming 
that the output amount of power generation and the amount of 
transmission and distribution are two factors, it is estimated that 
economic efficiency of vertical integration exists in the region where 
both factors are well balanced, and major 9 utilities are within this 
region. Economic efficiency of vertical integration depends on the 
demand density and load factor. 8 refs., 8 figs., 11 tabs. 
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Installation manual. Volume 1. Snider, D.M. (Idaho National Engi- 
neering Lab., Idaho Falls, ID (United States)); Wagner, K.L.; 





Grush, W.H.; Jones, K.R. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Systems Technology; Idaho 
National Engineering Lab., Idaho Falls, ID (United States); Lock- 
heed Idaho Technologies Co., Idaho Falls, ID (United States). Jan 
1995. 18p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). (INEL—94/0123-Vol.1). Source: OSTI; 
INIS; NTIS; GPO. 

This report contains the installation instructions for the Nuclear 
Plant Analyzer (NPA) System. The NPA System consists of the 
Computer Visual System (CVS) program, the NPA libraries, the as- 
sociated utility programs. The NPA was developed at the Idaho 
National Engineering Laboratory under the sponsorship of the US 
Nuclear Regulatory Commission to provide a highly flexible graphi- 
cal user interface for displaying the results of these analysis codes. 
The NPA also provides the user with a convenient means of inter- 
actively controlling the host program through user-defined pop-up 
menus. The NPA was designed to serve primarily as an analysis 
tool. After a brief introduction to the Computer Visual System and 
the NPA, an analyst can quickly create a simple picture or set of 
pictures to aide in the study of a particular phenomenon. These 
pictures can range from simple collections of square boxes and 


straight lines to complex representations of emergency response 
information displays. 
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Refer also to citation(s) 12577, 12578, 12821, 12822, 12842, 
12946, 12948, 12951, 12957, 12963, 12964, 12965, 12968, 12971 


12753 (BNWL-SA-3724) Critical heat flux & two phase hy- 
draulic investigation of a 16-rod simulation of a BWR fuel 
assembly. Sutey, A.M. (Battelle-Northwest, Richland, WA (United 
States)); Fitzsimmons, D.E.; Thorne, W.L.; Torobin, L.B. Pacific 
Northwest Lab., Richland, WA (United States). 12 Jan 1971. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95006510. Source: 
OSTI; NTIS; GPO Dep. 

The combined effects of local power distribution and grid spacers 
on CHF were experimentally evaluated using an electrically heated 
16 rod bundle simulation of a typical BWR fuel assembly. The sin- 
gle and two-phase hydraulic behavior of the test assembly was 
also evaluated. Data were obtained over a range of pressures 
(1000-1500 psia), mass velocities (0.5 x 10° - 2.0 x 10® Ib/hr ft?), 
and bundle-average exit qualities (0 - .40). CHF consistently oc- 
curred upstream of the last grid spacer indicating that the grid 
spacer improved coolant mixing downstream of it. CHF results 
compared well with other rod bundie CHF data available in the lit- 
erature. Rod bundle two-phase pressure losses were accurately 
predicted via the COBRA code using the Homogeneous two-phase 
model in conjunction with empirically established single-phase hy- 
draulic correlations for the bundle components. 


12754 (CONF-9410216-9) Environmental testing of a pro- 
totypic digital safety channel, phase |: System design and test 
methodology. Korsah, K.; Turner, G.W.; Mullens, J.A. Oak Ridge 
National Lab., TN (United States). [1995]. 9p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract ACO5-840R21400. From 22. transactions of the wa- 
ter reactor safety information meeting; Bethesda, MD (United 
States); 24-26 Oct 1994. Order Number DE95007382. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A microprocessor-based reactor trip channel has been assem- 
bled for environmental testing under an Instrumentation and 
Control (l&C) Qualification Program sponsored by the U.S. Nuclear 
Regulatory Commission. The goal of this program is to establish 
the technical basis for the qualification of advanced |&C systems. 
The trip channel implemented for this study employs technologies 
and digital subsystems representative of those proposed for use in 
some advanced light-water reactors (ALNWS) such as the Simpli- 
fied Boiling Water Reactor (SBNW) and AP600. It is expected that 
these tests will reveal any potential system vulnerabilities for tech- 
nologies representative of those proposed for use in ALNWS. The 
experimental channel will be purposely stressed considerably be- 
yond what it is likely to experience in a normal nuclear power plant 
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environment, so that the tests can uncover the worst-case failure 
modes (i.e., failures that are likely to prevent an entire trip system 
from performing its safety function when required to do so). Based 
on information obtained from this study, it may be possible to rec- 
ommend tests that are likely to indicate the presence of such 
failure mechanisms. Such recommendations would be helpful in 
augmenting current qualification guidelines. 


12755 (INEL—94/0079) Neutronic evaluation of a non-fertile 
fuel for the disposition of weapons-grade plutonium in a boll- 
ing water reactor. Sterbentz, J.W. Lockheed Idaho Technologies 
Co., Idaho Falls, ID (United States). Oct 1994. 97p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
941D13223. Order Number DE95008562. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A new non-fertile, weapons-grade plutonium oxide fuel concept 
is developed and evaluated for deep burn applications in a boiling 
water reactor environment using the General Electric 8x8 Ad- 
vanced Boiling Water Reactor (ABWR) fuel assembly dimensions 
and pitch. Detailed infinite lattice fuel burnup results and neutronic 
performance characteristics are given and although preliminary in 
nature, clearly demonstrate the fuel’s potential as an effective 
means to expedite the disposition of plutonium in existing light wa- 
ter reactors. The new non-fertile fuel concept is an all oxide 
composition containing plutonia, zirconia, calcia, and erbia having 
the following design weight percentages: 8.3; 80.4; 9.7; and 1.6. 
This fuel composition in an infinite fuel lattice operating at linear 
heat generation rates of 6.0 or 12.0 kW/ft per rod can remain criti- 
cal for up to 1,200 and 600 Effective Full Power Days (EFPD), 
respectively, and achieve a burnup of 7.45 x 107° f/cc. These bur- 
nups correspond to a 71-73% total plutonium isotope destruction 
and a 91-94% destruction of the *°°Pu isotope for the 040% 
moderator steam void condition. Total plutonium destruction greater 
than 73% is possible with a fuel management scheme that allows 
subcritical fuel assemblies to be driven by adjacent high reactivity 
assemblies. The fuel exhibits very favorable neutron characteristics 
from beginning-of-life (BOL) to end-of-life (EOL). Prompt fuel 
Doppler coefficient of reactivity are negative, with values ranging 
between —0.4 to —2.0 pem/K over the temperature range of 900 to 
2,200 K. The ABWR fuel lattice remains in an undermoderated 
condition for both hot operational and cold startup conditions over 
the entire fuel burnup lifetime. 


12756 (NEA-CSNI-R-94-11, pp. 29-42) In-vessel core debris 
cooling through external flooding of the reactor pressure ves- 
sel. Okkonen, T. (Royal Inst. of Tech., Stockholm (Sweden)). 
Nuclear Energy Agency, 75 - Paris (France). 1994. 
(CONF-940375—: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). In Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper is a selective summary on the review that was per- 
formed by a group of experts and published as an OECD/NEA/ 
CSNI situation report. The feasibility of external vessel flooding as 
a severe accident management measure, the phenomena (tran- 
sient phase, in-vessel heat transfer, ex-vessel heat transfer, 
structural integrity) affecting the success in retaining molten core 
material inside the vessel, and issues raising potential safety con- 
cerns, are discussed by focusing on recent progress and work 
underway. The viability of external vessel flooding appears to de- 
pend strongly on the individual plant design. 2 figs., 14 refs. 


12757 (NEA-CSNI-R-94-11, pp. 45-76) Experience from the 
first two integrated approaches to in-vessel retention through 
external cooling. Theofanous, T.G. (California Univ., Santa 
Barbara, CA (United States). Dept. of Chemical and Nuclear Engi- 
neering); Liu, C.; Angelini, S.; Kymaelaeinen, O.; Tuomisto, H.; 
Additon, S. Nuclear Energy Agency, 75 - Paris (France). 1994. 
(CONF-940375-: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). in Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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An integrated approach for evaluating the likelihood that a 
molten core can be contained inside the lower head of an exter- 
nally flooded reactor pressure vessel, is presented. The approach 
includes formulation of a probabilistic framework and quantification 
of its various components, along the lines of the Risk-oriented Ac- 
cident Analysis Methodology (ROAAM), for two specific cases: the 
Loviisa reactors operating in Finland, and a surrogate design 
based on the AP600, a passive ALWR currently being pursued in 
the US. The paper also includes a summary of the technical bases 
used in the quantification, and references to reports where all the 
details can be found. The results in both cases show that a failure 
of this severe accident management concept is so unlikely as to be 
considered physically unreasonable. 20 figs., 33 refs. 


12758 (NEA-CSNI-R-94-11, pp. 513-520) CORVIS achieve- 
ments and international collaboration. Hirschmann, H. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland)); Kottowski, H.M.; Tip- 
ping, P. Nuclear Energy Agency, 75 - Paris (France). 1994. 
(CONF-940375-—: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). In Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The CORVIS experiments simulate a pool of molten corium in 
the lower plenum of a RPV and are aimed at qualitative and quan- 
titative investigations of the main phenomena involved in the 
processes of heat up and failure of the lower head: lower head 
global failure, jet impingement, heat up and melting or rupture of 
penetration tubes, tube ejection. Emphasis is given in the paper to 
the most complete results of metallurgical examination of the 
CORVIS tests and the international collaboration in the framework 
of the CORVIS task force. 8 figs., 12 refs. 


12759 (NUREG/CR-5462) Aging study of boiling water re- 
actor high pressure injection systems. Conley, D.A. (Lockheed 
Idaho Technologies Co., Idaho Falls, ID (United States)); Edson, 
J.L.; Fineman, C.F. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Engineering; Lockheed Idaho Technolo- 
gies Co., Idaho Falls, !D (United States). Mar 1995. 110p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC07-941D13223. (INEL—94/0090). 
Source: OSTI; NTIS; GPO; INIS. 

The purpose of high pressure injection systems is to maintain an 
adequate coolant level in reactor pressure vessels, so that the fuel 
cladding temperature does not exceed 1,200°C (2,200°F), and to 
permit plant shutdown during a variety of design basis loss-of- 
coolant accidents. This report presents the results of a study on 
aging performed for high pressure injection systems of boiling wa- 
ter reactor plants in the United States. The purpose of the study 
was to identify and evaluate the effects of aging and the effective- 
ness of testing and maintenance in detecting and mitigating aging 
degradation. Guidelines from the United States Nuclear Regulatory 
Commission’s Nuclear Plant Aging Research Program were used 
in performing the aging study. Review and analysis of the failures 
reported in databases such as Nuclear Power Experience, Li- 
censee Event Reports, and the Nuclear Plant Reliability Data 
System, along with plant-specific maintenance records databases, 
are included in this report to provide the information required to 
identify aging stressors, failure modes, and failure causes. Several 
probabilistic risk assessments were reviewed to identify risk- 
significant components in high pressure injection systems. Testing, 
maintenance, specific safety issues, and codes and standards are 
also discussed. 


12760 (NUREG/CR-6143-Vol.6-Pt.1) Evaluation of potential 
severe accidents during low power and shutdown operations 
at Grand Gulf, Unit 1: Evaluation of severe accident risks for 
plant operational state 5 during a refueling outage. Main report 
and appendices, Volume 6, Part 1. Brown, T.D. (Sandia National 
Labs., Albuquerque, NM (United States)); Kmetyk, L.N.; Whitehead, 
D.; Miller, L.; Forester, J.; Johnson, J. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Systems Technology; 
Sandia National Labs., Albuquerque, NM (United States). Mar 
1995. 398p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. 
(SAND-—93-2440-Vol.6-Pt.1). Source: OSTI; NTIS; GPO; INIS. 
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Traditionally, probabilistic risk assessments (PRAS) of severe ac- 
cidents in nuclear power plants have considered initiating events 
potentially occurring only during full power operation. Recent stud- 
ies and operational experience have, however, implied that 
accidents during low power and shutdown could be significant con- 
tributors to risk. In response to this concern, in 1989 the Nuclear 
Regulatory Commission (NRC) initiated an extensive program to 
carefully examine the potential risks during low power and shut- 
down operations. Two plants, Surry (pressurized water reactor) and 
Grand Gulf (boiling water reactor), were selected as the plants to 
be studied. The program consists of two parallel projects being 
performed by Brookhaven National Laboratory (Surry) and Sandia 
National Laboratories (Grand Gulf). The program objectives include 
assessing the risks of severe accidents initiated during plant opera- 
tional states other than full power operation and comparing the 
estimated risks with the risk associated with accidents initiated dur- 
ing full power operation as assessed in NUREG-1150. The scope 
of the program is that of a Level-3 PRA. The subject of this report 
is the PRA of the Grand Gulf Nuclear Station, Unit 1. The Grand 
Gulf plant utilizes a 3833 MWt BUR-6 boiling water reactor housed 
in a Mark lil containment. The Grand Gulf plant is located near 
Port Gibson, Mississippi. The regime of shutdown analyzed in this 
study was plant operational state (POS) 5 during a refueling out- 
age, which is approximately Cold Shutdown as defined by Grand 
Gulf Technical Specifications. The entire PRA of POS 5 is docu- 
mented in a multi-volume NUREG report (NUREG/CR-6143). The 
internal events accident sequence analysis (Level 1) is docu- 
mented in Volume 2. The Level 1 internal fire and internal flood 
analyses are documented in Vols 3 and 4, respectively. 


12761 (NUREG/CR--6143-Vol.6-Pt.2) Evaluation of potential 
severe accidents during low power and shutdown operations 
at Grand Gulf, Unit 1: Evaluation of severe accident risks for 
plant operational state 5 during a refueling outage. Supporting 
MELCOR calculations, Volume 6, Part 2. Kmetyk, L.N. (Sandia 
National Labs., Albuquerque, NM (United States)); Brown, T.D. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Systems Technology; Sandia National Labs., Albuquerque, 
NM (United States). Mar 1995. 424p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (SAND—93-2440-Vol.6-Pt.2). Source: OSTI; 
NTIS; GPO; INIS. 

To gain a better understanding of the risk significance of low 
power and shutdown modes of operation, the Office of Nuclear 
Regulatory Research at the NRC established programs to investi- 
gate the likelihood and severity of postulated accidents that could 
occur during low power and shutdown (LP&S) modes of operation 
at commercial nuclear power plants. To investigate the likelihood of 
severe core damage accidents during off power conditions, proba- 
bilistic risk assessments (PRAs) were performed for two nuclear 
plants: Unit 1 of the Grand Gulf Nuclear Station, which is a BWR-6 
Mark Ill boiling water reactor (BWR), and Unit 1 of the Surry Power 
Station, which is a three-loop, subatmospheric, pressurized water 
reactor (PWR). The analysis of the BWR was conducted at Sandia 
National Laboratories while the analysis of the PWR was performed 
at Brookhaven National Laboratory. This multi-volume report 
presents and discusses the results of the BWR analysis. The sub- 
ject of this part presents the deterministic code calculations, 
performed with the MELCOR code, that were used to support the 
development and quantification of the PRA models. The back- 
ground for the work documented in this report is summarized, 
including how deterministic codes are used in PRAS, why the 
MELCOR code is used, what the capabilities and features of MEL- 
COR are, and how the code has been used by others in the past. 
Brief descriptions of the Grand Gulf plant and its configuration dur- 
ing LP&S operation and of the MELCOR input model developed for 
the Grand Gulf plant in its LP&S configuration are given. 


12762 (SAND-94-2316) MELCOR 1.8.3 assessment: CSE 
containment spray experiments. Kmetyk, L.N. Sandia National 
Labs., Albuquerque, NM (United States). Dec 1994. 266p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95006405. Source: OSTI; NTIS; INIS; GPO Dep. 





MELCOR is a fully integrated, engineering-level computer code, 
being developed at Sandia National Laboratories for the USNRC, 
that models the entire spectrum of severe accident phenomena in 
a unified framework for both BWRs and PWRS. As part, of an on- 
going assessment program, the MELCOR computer code has been 
used to analyze a series of containment spray tests performed in 
the Containment Systems Experiment (CSE) vessel to evaluate the 
performance of aqueous sprays as a means of decontaminating 
containment atmospheres. Basecase MELCOR results are com- 
pared with test data, and a number of sensitivity studies on input 
modelling parameters and options in both the spray package and 
the associated aerosol washout and atmosphere decontamination 
by sprays modelled in the radionuclide package have been done. 
Time-step and machine-dependency calculations were done to 
identify whether any numeric effects exist in these CSE assess- 
ment analyses. A significant time-step dependency due to an error 
in the spray package coding was identified and eliminated. A num- 
ber of other code deficiencies and inconveniences also are noted. 
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Refer also to citation(s) 12578, 12756, 12757, 12758, 12760, 
12761, 12762, 12885, 12887, 12890, 12946, 12948, 12951, 12954, 
12956, 12957, 12958, 12959, 12960, 12964, 12965, 12968, 12971, 
13352, 13397, 13816 


12763 (CEA-CONF—-11908) Ways of improving safety for 
future PWRs in France. Gros, G.; Jalouneix, J.; Manesse, D.; 
Mattei, J.M. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. d’Evaluation de Surete. 1994. 8p. (CONF- 
9404108—-: American Nuclear Society (ANS) topical meeting on 
LWR fuel performance, Pittsburgh, PA (United States), 17-21 Apr 
1994). Order Number DE95625191. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For the design of a new generation of nuclear power plants 
which could be ordered in France at the end of the nineties, there 
is a broad consensus on the choice of the evolutionary way, in 
view of the significant progress in the field of safety which appears 
possible with this approach, due to feedback of operating experi- 
ence from a large number of reactors, results of extended safety 
research and development projects, general technical progress and 
findings from detailed probabilistic safety studies performed. This 
paper presents results of thinkings and studies, conducted within 
the Institute for Nuclear Safety and Protection (IPSN) in the various 
fields mentioned, in view of the definition of safety objectives and 
principles for future PWRs. These results contributed to the prepa- 
ration of a common safety approach for future plants in France and 
Germany. (authors). 1 tab., 3 refs. 


12764 (CEA-CONF—11909) Microstructure of UO2 in a wide 
range of burnups and temperatures impacts on fission gas re- 
lease mechanisms. Dehaudt, P.; Eminet, G.; Charles, M.; 
Lemaignan, C. CEA Centre d’Etudes de Grenoble, 38 (France). 
Dept. de Thermohydraulique et de Physique. 1994. 8p. (CONF- 
9404222-: ANS International topical meeting on LWR_ fuel 
performance, Palm Beach, FL (United States), 16-19 Apr 1994). 
Order Number DE95625192. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report gives a summary of the scanning electron micro- 
scope observations of fuel fracture surfaces for a wide range of 
temperatures and burnups. The results are given in the form of 
four observation criteria, in a burnup-temperature diagram: fracture 
mode, bubbles, channels at ternary grain boundaries, metallic pre- 
cipitates. (authors). 8 figs., 10 refs. 


12765 (CEA-CONF—-11977) French experimental facilities 
for measurements of transverse flows and assessment of the 
corresponding risk of vibrations in heterogeneous cores. Le 
Borgne, E.; Mattei, A.; Oceraies, Y.; Fardeau, P. CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. d’Etudes des Combustibles. 1994. 5p. (CONF-940436-: 4. 
international meeting on nuclear thermal hydraulics, operations and 
safety, Taipei (Taiwan, Province of China), 3-6 Apr 1994). Order 
Number DE95625193. Source: OSTI; NTIS (US Sales Only); INIS. 
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Due to insertion of a limited number of new assemblies at each 
cycle, the cores in Pressurized Water Reactors are not homoge- 
neous. Referring only to the impact on coolant flow, these 
differences can range from variable hydraulic resistances in the as- 
sembly, which depend on the geometric changes occurring during 
preceding cycles, to coexistence of assemblies with new design 
structures. Deviations in resistance between neighboring fuel as- 
semblies causes the flow rates to be distributed differently between 
the assembly rods. This results in development of transverse flows 
from the main axial flow, and changes in the axial velocity gradi- 
ents. These particularities of coolant flow have an effect on both 
vibration levels and cooling of the fuel rods, and also on the axial 
forces exerted on the assemblies in the core cavity. Since 1985, 
French Atomic Energy Commission (CEA) has gradually acquired 
experimental and measuring facilities that have allowed it to en- 
gage in research and development programs in these areas, in 
cooperation with industry partners in the nuclear field. Two comple- 
mentary test loops have been constructed, called ARIANE and 
HERMES T. Use of these experimental facilities allows to obtain 
complete and detailed information on the hydraulic and vibratory 
phenomena specific to heterogeneous cores. In particular it is pos- 
sible to establish a direct assessment of the actual compatibility 
between two different assemblies. By making a few specific 
changes, these facilities can also be used as a unique tool for as- 
sembly behaviour studies under seismic conditions with simulation 
of the flow effects. Also, a source of information in thus made avail- 
able for qualification of computation codes for vibratory mechanics 
and multidimensional fluid mechanics under development at CEA 
and also used in the field of nuclear fuel. (authors). 6 figs., 1 ref. 


12766 (CEA-CONF-11978) Three dimensional computation 
of PWR reactivity accidents induced by thermal-hydraulic tran- 
sients. Raymond, P.; Paik, H.J. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Mecanique et de Technolo- 
gie. 1994. 11p. (CONF-940109-: International conference on 
reactor physics and reactor compuations, Tel Aviv (Israel), 23-26 
Jan 1994). Order Number DE95625194. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Reactivity accidents due to thermalhydraulic transients as steam 
line break or boron dilution accidents in a Pressurized Water Reac- 
tor are characterized by large asymmetric reactivity effects in the 
reactor core. A best estimate calculation of the consequences of 
such accidents requires the coupling of three dimensional and time 
dependent neutronic and thermalhydraulic computations in the re- 
actor core. Furthermore in order to compute the time variation of 
core inlet and outlet boundary conditions, the thermalhydraulic tran- 
sient in the reactor coolant primary loops and in the reactor vessel 
has to be also computed. This paper describes the possibilities of 
the SAPHYR system (Reactor PHYsics Analysis computer code 
System) to calculate these transients, by coupling neutron kinetics 
and thermal hydraulics in the reactor core and the primary system. 
The first part of the paper gives a description of the CRONOS-2, 
FLICA-4 and FLICA-S computer codes and coupling methods. The 
second part of the communication deals with a Steam Line Break 
calculation performed with the SAPHYR system. (authors). 15 figs., 
6 refs. 


12767 (EDF—93-NB-00142) Estimation of piping tempera- 
ture fluctuations based on external strain measurements. 
Morilhat, P.; Maye, J.P. Electricite de France (EDF), 92 - Clamart 
(France). 1993. 8p. (In French). Order Number DE95625195. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Due to the difficulty to carry out measurements at the inner sides 
of nuclear reactor piping subjected to thermal transients, tempera- 
ture and stress variations in the pipe walls are estimated by means 
of external thermocouples and strain-gauges. This inverse problem 
is solved by spectral analysis. Since the wall harmonic transfer 
function (response to a harmonic load) is known, the inner side 
signal will be obtained by convolution of the inverse transfer 
function of the system and of the strain measurement enables de- 
tection of internal temperature fluctuations in a frequency range 
beyond the scope of the thermocouples. (authors). 5 figs., 3 refs. 


12768 (EDF-93-NB-00143) Safety and application of proce- 
dures or: how do “they” have to use operating procedures in 
nuclear power plants. Dien, Y. Electricite de France (EDF), 92 - 
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Clamart (France). Mar 1993. 14p. (In French). Order Number 
DE95625196. Source: OSTI; NTIS (US Sales Only); INIS. 
Emergency procedures are inescapable aspects of safety. They 
can be seen as the laws to be respected in an accident situation. 
But as for all laws, there remains the problem of their application: 
should strict adherence to the procedure be imposed under all cir- 
cumstances. Is this possible. Are there any potential risks with 
such a requirement. Or, on the contrary, should application be 
more “open”, more flexible, allowing for adaptation to the actual sit- 
uation. But what are the potential risks involved in this approach. 
Are these two approaches to the application of procedures mutu- 
ally exclusive, or are they complementary. This paper analyzes the 
nature of the problem of application of procedures and proposes 
orientations for further thought on the matter. (author). 11 refs. 


12769 (EDF—93-NB-00151) Pin by pin calculation. Tetart, P. 
Electricite de France (EDF), 92 - Clamart (France). Oct 1993. 44p. 
(in French). Order Number DE95625197. Source: OSTI; NTIS (US 
Sales Only); INIS. 

For many safety considerations, it is necessary to know, the 
more exactly as possible, the core radial fine power distribution, 
and, in particular, the hot pin position. In the EDF standard calcula- 
tion method, neutronic parameters (absorption, fission, scattering...) 
are supposed constant on each assembly. To improve calculations 
accuracy, in particular to improve the calculation of reactors with 
plutonium recycling, a new pin by pin calculation functionality in the 
COCCINELLE code has been developed by the Reactors Physics 
Department. In this pin by pin computation method, neutronic pa- 
rameters vary, in the same assembly, according to each type of 
cells: guide tube, fuel pin near a guide tube, other fuel pins. Those 
neutronic parameters depend on operating conditions in each 
calculation mesh: fuel temperature, moderator temperature, moder- 
ator density, boron concentration, xenon concentration and burn-up 
(feedback parameters). The correlations which give the variation of 
a neutronic parameter as a function of the operating conditions, 
have been determined from theoretical considerations and by com- 
parison with transport theory exact calculations. For each type of 
cells, 103 coefficients, stored in the neutronic library, are enough to 
simulate the variations of all the neutronic parameters, so it is a 
quite industrial model. A qualification, on an operating PWR 900 
MWe, has shown the advantages of these pin by pin calculations. 
(author). 5 figs., 3 refs. 


12770 (EDF—-93-NB-00154) Very fast isotopic and mass bak 
ance calculations used for strategic planing of the nuclear fuel 
cycle. Marguet, S.D. Electricite de France (EDF), 92 - Clamart 
(France). 1993. 16p. (in French). Order Number DE95625198. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Owing to the prevalence in France of nuclear generated electric- 
ity, the french utility, EDF focuses much research on fuel cycle 
strategy. In this context, analysis of scenarios combining problems 
related to planning and economics, but also reactor physics, ne- 
cessitate a relatively thorough understanding of fuel response to 
irradiation. The main purpose of the fuel strategy program codes is 
to predict mass balance modifications with time for the main 
actinides involved in the cycle, including the minor actinides asso- 
ciated with the current back end fuel cycle key issues. Considering 
the large number of calculations performed by a strategy code in 
an iterative process covering a range of about a hundred years, it 
was important to develop basic computation modules for both the 
"reactor and “fabrication” items. These had to be high speed rou- 
tines, but on an accuracy level compatible with the strategy code 
efficiency. At the end of 1992, the EDF Research and Develop- 
ment Division (EDF/DER) developed a very simple, extremely fast 
method of calculating transuranian isotope masses. This approach, 
which resulted in the STRAPONTIN software, considerably in- 
creased the scope of the EDF/DER fuel strategy code TIRELIRE 
without undue impairment of machine time requirements for a sce- 
nario. (author). 2 figs., 2 tabs., 3 refs. 


12771 


(EDF-93-NB-00155) Comparative study of polyno- 
mial and analytic nodal methods. Bouamrirene, A. Electricite de 
France (EDF), 92 - Clamart (France). Oct 1993. 35p. (In French). 
Order Number DE95625199. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Solving the two energy group diffusion equation for a PWR is 
done in COCCINELLE by using two different methods: a finite dif- 
ference method and a 2nd order nodal method. Although faster 
and more accurate than the finite difference method, the 2nd order 
method doesn’t attain sufficient accuracy with MOX assemblies in 
the core. Three new nodal methods have been developed in a Phd 
work. These are 3rd or 4th order polynomial nodal methods along 
with an analytical nodal method. With these, we now get runtimes 
three to six times shorter than those obtained with FD and with a 
better accuracy. We have compared their performances on real 
loading patterns, that is an Uranium core and a MOX core. Among 
the three above-mentioned methods, the fourth order nodal method 
is the fastest and the most accurate in the calculation of the MOX 
cores. Taking into account our needs for depletion calculations, we 
have chosen the 4th order nodal method, which will be more ade- 
quate to reproduce the large variations of the flux in the MOX 
cores. This study have permitted us: first, to show the dramatic 
gain in speed and accuracy of the nodal methods and secondly, to 
choose the one that provides the most suitable answer for our 
present needs. (author). 9 figs., 3 refs., annexe. 


12772 (EDF—93-NB-00157) Two examples of equipment re- 
liability assessment based on corrective and preventive 
maintenance feedback. Chevalier, C.; Deheuvels, P.; Lannoy, A. 
Electricite de France (EDF), 92 - Clamart (France). 1992. 18p. (In 
French). Order Number DE95625200. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper describes a reliability assessment method applicable 
to equipment where components are subject to change of their reli- 
ability laws. This conventional reliability method consists in detailed 
analysis of failure data from the SRDF (Reliability Data Collection 
System) from the PWR unit history files. It is applied to two exam- 
ples, one concerning assessment of overall plant unit reliability on 
the basis of safety-related critical failures, the other concerning 
preventive maintenance assistance routines. (authors). 8 figs., 2 
tabs., 3 refs. 


12773 (EDF—93-NB-00158) Contribution of operating feed- 
back to probabilistic safety studies. Guio, J.M. de; Lannoy, A. 
Electricite de France (EDF), 92 - Clamart (France). Mar 1992. 13p. 
(In French). Order Number DE95625201. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper presents the method used for PWR unit operation 
feedback analysis and its contribution to probabilistic safety stud- 
ies. The targets were as follows: - use of failure data banks to 
assess reliability parameters, - use of event data banks to identify 
and quantify main system initiating events, - determination of a 
standard operating profile. These studies, performed in the context 
of nuclear power plant safety programs, prove useful not only to 
safety engineers but also to equipment experts, designers, opera- 
tors and maintenance specialists. They constitute basic data for 
studies in all these areas or the departure point for new investiga- 
tions. (authors). 3 figs., 3 tabs., 3 refs. 


12774 (EDF-93-NB-00159) Development of reliability cen- 
tered maintenance methods and tools. Jacquot, J.-P.; 
Dubreuil-Chambardel, A.; Lannoy, A.; Monnier, B. Electricite de 
France (EDF), 92 - Clamart (France). Dec 1992. 18p. (In French). 
Order Number DE95625202. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper recalls the development of the RCM (Reliability Cen- 
tered Maintenance) approach in the nuclear industry and describes 
the trial study implemented by EDF in the context of the OMF 
(RCM) Project. The approach developed is currently being applied 
to about thirty systems (Industrial Project). On a parallel, R and D 
efforts are being maintained to improve the selectivity of the analy- 
sis methods. These methods use Probabilistic Safety Study models, 
thereby guaranteeing better selectivity in the identification of safety 
critical elements and enhancing consistency between Maintenance 
and Safety studies. They also offer more detailed analysis of oper- 
ation feedback, invoking for example Bayes’ methods combining 
expert judgement and feedback data. Finally, they propose a 
functional and material representation of the plant. This dual repre- 
sentation describes both the functions assured by maintenance 
provisions and the material elements required for their implementa- 
tion. In the final chapter, the targets of the future OMF workstation 





are summarized and the latter’s insertion in the EDF information 
system is briefly described. (authors). 5 figs., 2 tabs., 7 refs. 


12775 (EDF-93-NB-00161) Design of aseismic class 
components: measurement of frequency parameters and opti- 
mization of analytical models. Panet, M.; Delmas, J.; Ballester, 
J.L. Electricite de France (EDF), 92 - Clamart (France). Apr 1993. 
14p. (In French). Order Number DE95625203. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In each plant unit, there are about 250 earthquake-qualified 
safety related valves. Justifying their aseismic capacity has proved 
complex. The structures are so diversified that it is not easy for de- 
signers to determine a generic model. Generally speaking, the 
models tend to overestimate the resonance frequencies. An 
approach more representative of the actual structure of the compo- 
nent was consequently sought, on which qualification of 
technological options with respect to the safety authorities would 
be based, thereby optimizing vibrating table qualification test 
schedules. The paper describes application of the approximate 
spectral identification method from the OPTDIM system, which de- 
termines basic structure modal data to forecast the approximate 
eigenfrequencies of a sub-domain, materialized by the component. 
It is used for a posteriori justification of topworks in operating 
equipment (900 MWe series), with respect to the 33 Hz < f condi- 
tion, which guarantees zero amplification of seismic induced 
internal loads. In the seismic design context and supplementing the 
preliminary eigenfrequency studies, inverse method solution tech- 
niques are used to define the most representative model of the 
modal behaviour of an electrically controlled motor-operated valve. 
(authors). 6 figs., 6 tabs., 11 refs. 


12776 (EDF-93-NB-00162) Water and steam tightness tests 
of expanded graphite static gaskets for nuclear power plant 
steam generators. Vignaud, J.C.; Digat, P.; Nowak, H. Electricite 
de France (EDF), 92 - Clamart (France). 1992. 21p. (In French). 
Order Number DE95625204. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We first recalled the information which can be acquired regarding 
the mechanical behaviour and the tightness of spiral wound gas- 
kets (with asbestos and with expanded graphite) and gaskets 
made of pure expanded graphite. Tests have been carried out un- 
der an hydraulic press at ambient temperature and up to 350 deg 
C, using helium (up to 200 bar) and a mass spectrometer. We 
briefly explained why the results achieved are not sufficient to eval- 
uate the gasket leak rate when a liquid is used. Other tests are 
consequently necessary. We give a short description of the plant 
used to carry out tests with steam and water up to 350 deg C and 
200 bar and to measure a leak rate which may vary from 10~-° g/s 
to 10-° g/s and more. The procedure selected will first be indi- 
cated as well as the results obtained when using and expanded 
graphite gasket (ring inserted between two stainless steal rings) at 
various temperatures under a pressure (steam and then, water) 
ranging from 1 to 200 bar. (authors). 17 figs., 14 refs. 


12777 (EDF-93-NB-00165) Seismic response based on 
transient calculations. Spectral and stochastic methods. Duval, 
C.; Noe, H. Electricite de France (EDF), 92 - Clamart (France). 
May 1993. 18p. (In French). Order Number DE95625205. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Further to the recent development in the ASTER code of func- 
tionalities enabling random dynamic responses to be calculated, 
notably a stochastic type seismic analysis, we propose a combina- 
tion of three calculation methods to estimate a probabilistic seismic 
response on an N4 reactor building stick-model. Transient 
calculations involves time-and cost-consuming repetition. The con- 
ventional oscillator response spectrum calculation yields only the 
maximum response expectation. On the other hand, the stochastic 
approach in this context gives the response corresponding to se- 
lected probabilities. (authors). 12 figs., 3 tabs., 4 refs. 


12778 (EDF—93-NB-00167) Use of a microvideo probe to 
measure the size and velocity of water droplets in EDF steam 
turbines. Courant, J.J.; Heurtebise, F.; Kleitz, A. Electricite de 
France (EDF), 92 - Clamart (France). Sep 1992. 17p. (In French). 
Order Number DE95625206. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Owing to the necessity to protect equipment associated with 
power plant turbines using saturated steam and following verifica- 
tion of the turbine design codes, EDF has developed a probe 
specifically designed for velocimetric and particle size grading mea- 
surements in this 2-phase environment. This method is also 
suitable for the measurement of cold or incandescent solid parti- 
cles entrained in gas. (authors). 8 figs., 3 refs. 


12779 (EDF—93-NB-00168) Signal and image processing 
for monitoring and testing at EDF. Georgel, B.; Garreau, D. 
Electricite de France (EDF), 92 - Clamart (France). Apr 1992. 8p. 
(In French). Order Number DE95625207. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The quality of monitoring and non destructive testing devices in 
plants and utilities today greatly depends on the efficient process- 
ing of signal and image data. In this context, signal or image 
processing techniques, such as adaptive filtering or detection or 3D 
reconstruction, are required whenever manufacturing nonconfor- 
mances or faulty operation have to be recognized and identified. 
This paper reviews the issues of industrial image and signal pro- 
cessing, by briefly considering the relevant studies and projects 
under way at EDF. (authors). 1 fig., 11 refs. 


12780 (EDF-93-NB-00169) image analysis in industrial ra- 
diography. Lavayssiere, B. Electricite de France (EDF), 92 - 
Clamart (France). 1993. 9p. (in French). Order Number 
DE95625208. Source: OSTI; NTIS (US Sales Only); INIS. 

Nondestructive testing in nuclear power plants remains a major 
EDF objective for coming decades. To facilitate diagnosis, the 
expert must be provided with elaborate decision-making aids: con- 
trasted images, noise-free signals, pertinent parameters, 
"meaningful” images. In the field of industrial radiography, the in- 
spector's offer of a portable system for digitalization and 
subsequent processing of radiographs (ENTRAIGUES) is an im- 
provement in the inspection of primary circuit nozzles. Three major 
directions were followed: - improvement of images and localization 
of flaws (2D approach); techniques such as Markov modelling were 
evaluated and tested, - development of a system which can be 
transported on site, for digitalization, processing and subsequent 
archiving on inspection radiographs (ENTRAIGUES), - development 
of a program for aid in analysis of digitized radiographs ("bread- 
board” version), offering an ergonomic interface and push-button 
processing, which is the software component in ENTRAIGUES and 
uses sophisticated methods: contrast enhancement, background 
flattening, segmentation. Another objective is to reconstruct a three- 
dimensional volume on the basis of a few radiographs taken at 
different incidences and to estimate flaw orientation within a piece 
understudy. This information makes sense to experts, with regards 
to the deterioration rate of the flaw; the equipment concerned 
includes formed bends in primary coolant nozzles. This reconstruc- 
tion problem is ill-posed and a solution can be obtained by 
introducing a priori information on the solution. The first step of our 
algorithm is a classical iterative reconstruction A.R.T. type method 
(Algebraic Reconstruction Techniques) which provides a rough vo- 
lumic reconstructed tridimensional zone containing the flaw. Then, 
on this reconstructed zone, we apply a Bayesian restoration 
method introducing a Markov Random Field (MRF) modelling. Con- 
clusive results have been obtained. (author). 2 figs., 4 refs. 


12781 (EDF-93-NB-00171) Advantages of retrofitting high 
velocity separators to LWR turbines; experience in VVR NPP 
Loviisa. Dueymes, E.; Peyrelongue, J.P. Electricite de France 
(EDF), 92 - Clamart (France). Jan 1992. 13p. (In French). Order 
Number DE95625209. Source: OSTI; NTIS (US Sales Only); INIS. 

Erosion-corrosion by wet steam is a concern for VVER operators 
and also, in numerous LWR power plants of western technology. 
The backfitting of moisture separators at the HP Turbine outlets is 
a way to avoid maintenance costs, repairs, replacement of pipes or 
equipments. Installation of HVS at LOVIISA confirms that this de- 
vice, whose installation work is reduced to a minimum, is able to 
remove quite all the water from the steam just a few meters down- 
stream the HP cylinder. A long term operation can be expected for 
carbon steel equipments, even those previously damaged by 
erosion-corrosion. (authors). 6 figs., 2 tabs. 
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12782 (EDF-93-NB-00173) Experimental modal analysis of 
the steam inlet pipe to the Chooz B1 high pressure turbine. 
Guihot, O.; Anne, J.P.; Chartain, G.; Le Pironnec, D. Electricite de 
France (EDF), 92 - Clamart (France). May 1993. 102p. (In French). 
Order Number DE95625210. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This report presents the results of the modal analysis carried out 
on one of the steam inlet pipe of the high pressure turbine of the 
Chooz B1 power plant. This experimental analysis is made within 
the frame of the research and development project "dynamical, 
acoustical and aerodynamical behaviour of the turbogenerator N4”. 
This research program provides amongst others, numerical studies 
with the software CIRCUS and ASTER, in order to verify the dy- 
namical behaviour of the designed inlet pipe. The numerical 
models will be updated from results of the experimental modal 
analysis to improve the numerical representation of this pipe. All 
the identified modes in the frequency band [5.2000] Hz are pre- 
sented in the report. The modal characteristics of the main modes 
are detailed. Further analysis have been made, in order ease the 
updating of the numerical models. They consisted in an analysis of 
the evolution of the dynamical behaviour due to a change of the 
boundary conditions of the inlet valve frame on one hand and re- 
sulting from the presence of an additional mass on the pipe, at the 
level of the middie flange, on the other hand. The analysis made in 
low frequency range shows that the pipe is thoroughly embedded 
in the frame of the high pressure turbine. On the other hand, the 
boundary conditions on the inlet valve frame are more difficult to 
determine, because the dynamical behaviour of the valve frame 
and the upper pipe can not be uncoupled from the considered 
pipe. The main shell modes of ranks 2, 3 and 4 have been very 
accurately identified. The most relevant modes to update the nu- 
merical models are given. (authors). 48 figs., 18 tabs., 4 refs. 


12783 (EDF—-93-NB-00177) Damage and lifetime evaluation 
of three dimensional components subjected to complex load- 
ings. Comte, A.; Chator, T. Electricite de France (EDF), 92 - 
Clamart (France). Dec 1992. 16p. (In French). Order Number 
DE95625211. Source: OSTI; NTIS (US Sales Only); INIS. 

Forecasting the mechanical behavior of structures and evaluating 
the lifetime of machine components are essential for the availability 
and safety of nuclear power stations. On this subject, Electricite de 
France has developed numerical methods for structural design with 
regard to cracking and damage to three dimensional structures. 
We explain here the methods adopted by the R and D Division 
which successfully produced the mechanical analysis for which it is 
responsible. (authors). 9 figs., 2 refs. 


12784 (EDF-93-NB-00179) A numerical model for fluld- 
structure coupling of a confined cylinder submitted to an axial 
annular flow. Perotin, L.; Granger, S. Electricite de France (EDF), 
92 - Clamart (France). Nov 1992. 20p. (In French). Order Number 
DE95625212. Source: OSTI; NTIS (US Sales Only); INIS. 
Maintaining the PWR components under reliable operating condi- 
tions requires a complex design to prevent various damaging 
processes including wear problems due to flow induced vibration. 
To improve wear prediction in PWR components, EDF has under- 
taken a comprehensive program oriented both on experimental and 
computational studies. The present paper illustrates one aspect of 
this program, proposing a numerical model for fluid-structure cou- 
pling of a cylindrical center body submitted to an axial annular flow. 
This model has been developed in the case of an incompressible, 
single phase, viscous fluid, and for a confined geometry with vari- 
able section passage. The structural response is expended in 
terms of the normal modes of the system. Due to the particular ge- 
ometry of the problem, a specific numerical procedure has been 
implemented to provide a good approximate solution of the un- 
steady Navier-Stokes equations. The boundary conditions and 
dissipative terms taken into account in the modelization are of par- 
ticular interest and are developed in detail. In the stable operating 
region, it provides the evolution versus flow velocity, of the modal 
characteristics of the coupled fluid-structure system. Consequently, 
the critical flow velocity can be computed as the velocity at which 
the damping ratio becomes zero. As a final step, an experimental 
validation is presented: the results obtained with the numerical 
model are compared to previously published experimental data 
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concerning an oscillating cylinder submitted to an unsteady annular 
flow. (authors). 5 figs., 15 refs. 


12785 (EDF-93-NB-00187) PWR fuel physico chemistry. 
Improvements of the Sage code to compute thermochemical 
balance in PWR fuel. Garcia, P.; Baron, D.; Piron, J.P. Electricite 
de France (EDF), 92 - Clamart (France). Feb 1993. 81p. (In 
French). Order Number DE95625214. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A physicochemical survey of high burnup fuel has been under- 
taken in the context of a 3-party action (CEA Cadarache - EDF/ 
DER - FRAMATOME). One of the tasks involved consists in adapt- 
ing the SAGE code for assessment of the thermochemical equilibria 
of fission products in solution in the fuel matrix. This paper de- 
scribes the first stage of this task. Even if other improvements are 
planned, the oxid oxygen potentials are yet properly reproduced for 
the simulated burnup. (authors). 63 figs., 4 tabs., 41 refs. 


12786 (EDF-93-NB-00190) Segmentation of turbo genera- 
tor and reactor coolant pump vibratory patterns: a syntactic 
pattern recognition approach. Tira, Z. Electricite de France 
(EDF), 92 - Clamart (France). Feb 1993. 98p. (In French). Order 
Number DE95625215. Source: OSTI; NTIS (US Sales Only); INIS. 

This study was undertaken in the context of turbogenerator and 
reactor coolant pump vibration surveillance. Vibration meters are 
used to monitor equipment condition. An anomaly will modify the 
signal mean. At the present time, the expert system DIVA, devel- 
oped to automate diagnosis, requests the operator to identify the 
nature of the pattern change thus indicated. In order to minimize 
operator intervention, we have to automate on the one hand classi- 
fication and on the other hand, detection and segmentation of the 
patterns. The purpose of this study is to develop a new automatic 
system for the segmentation and classification of signals. The seg- 
mentation is based on syntactic pattern recognition. For the 
classification, a decision tree is used. The signals to process are 
the rms values of the vibrations measured on rotating machines. 
These signals are randomly sampled. All processing is automatic 
and no a priori statistical knowledge on the signals is required. The 
segmentation performances are assessed by tests on vibratory sig- 
nals. (author). 31 figs. 


12787 (EDF-93-NB-00191) Monitoring large rotating ma- 
chines at EDF. Chevalier, R.; Bourgeois, P.; Le Reverend, D. 
Electricite de France (EDF), 92 - Clamart (France). Sep 1992. 14p. 
(In French). Order Number DE95625216. Source: OSTI; NTIS (US 
Sales Only); INIS. 

At Electricite de France (EDF), since 1978, the operating instru- 
ments which ensure the DETECTION function, have been 
completed on turbogenerators by a specialized “off-line” vibration 
monitoring system, which allows a posteriori DIAGNOSIS analysis. 
However because of a need of a real time and more elaborated 
DETECTION function, the concept of the Monitoring and Diagnosis 
Aid Station (Poste de Surveillance et d'Aide au Diagnostic: PSAD) 
has been developed. It federates the processing of monitoring, or- 
ganized into several functions, and includes the monitoring of 
turbogenerators (TGS) and reactor coolant pumps (RCP). The pur- 
pose of this paper is to present, on the one hand, the monitoring 
functions of TGS and RCP and on the other, the first experimental 
results on the behaviour of three RCP, obtained through a SAMT 
(Surveillance Automatisee des Machines Tournantes - Automatic 
monitoring of rotating machines) prototype. (authors). 2 figs., 4 
tabs., 4 refs. 


12788 (EDF—93-NB-00192) Multidimensional analysis in in- 
dustrial radiography. Lavayssiere, B.; Georgel, B. Electricite de 
France (EDF), 92 - Clamart (France). 1992. 14p. (In French). Order 
Number DE95625217. Source: OSTI; NTIS (US Sales Only); INIS. 

EDF uses non-destructive testing by X or gamma-ray radiogra- 
phy for routine nozzle inspection in nuclear power plants. The 
images obtained are examined by radiographic specialists in order 
to detect, identify and quantify any defects, but the quality of the 
radiograms and the small size of the defects make their work ex- 
tremely difficult. It is for these reasons that EDF developed 
ENTRAIGUES, a digital package for the processing and aid in inter- 
pretation of images generated by radiographical inspections, aimed 
at: -digitizing the radiographic films to be appraised, - facilitating 





analysis of the digitized radiograms. Defect orientation is estimated 
by 3D reconstruction of the component being inspected, based on 
a limited number of its projections. (authors). 11 figs., 6 refs. 


12789 (EDF-93-NB-00198) Thyc, a 3D thermal-hydraulic 
code for rod bundles. Recent developments and validation 
tests. Caremoli, C.; Rascle, P.; Aubry, S.; Olive, J. Electricite de 
France (EDF), 92 - Clamart (France). Sep 1993. 24p. (in French). 
Order Number DE95625218. Source: OSTI; NTIS (US Sales Only); 
INIS. 

PWR or LMFBR cores or fuel assemblies, PWR steam genera- 
tors, condensers, tubular heat exchangers, are basic components 
of a nuclear power plant involving two-phase flows in tube or rod 
bundles. A deep knowledge of the detailed flow patterns on the 
shell side is necessary to evaluate DNB margins in reactor cores, 
singularity effects (grids, wire spacers, support plates, baffles), 
corrosion on steam generator tube sheet, bypass effects and vibra- 
tion risks. For that purpose, Electricite de France has developed, 
since 1986, a general purpose code named THYC (Thermal HY- 
draulic Code) designed to study three-dimensional single and two 
phase flows in rod or tube bundles (pressurized water reactor 
cores, steam generators, condensers, heat exchangers). It consid- 
ers the three-dimensional domain to contain two kinds of 
components: fluid and solids. The THYC model is obtained by 
space-time averaging of the instantaneous equations (mass, mo- 
mentum and energy) of each phase over control volumes including 
fluid and solids. This paper briefly presents the physical model and 
the numerical method used in THYC. Then, validation tests (com- 
parison with experiments) and applications (coupling with 
three-dimensional neutronics code and DNB predictions) are 
presented. They emphasize the last developments and new capa- 
bilities of the code. (authors). 10 figs., 3 tabs., 21 refs. 


12790 (EDF-93-NB-00199) Mechanical seals qualification 
procedure of the main pumps of nuclear power plants in 
France. Buchdahl, D.; Martin, R.; Girault, J.M. Electricite de France 
(EDF), 92 - Clamart (France). Dec 1992. 14p. (In French). Order 
Number DE95625219. Source: OSTI; NTIS (US Sales Only); INIS. 

Many important pumps in the nuclear power plants are equipped 
with mechanical seals. The good behaviour and reliability of me- 
chanical seals depend specially on the quality and the stability of 
an interface of several microns. Peripheral speed reaches 50 m/s 
and pressure 5 MPa, shaft diameter may be 200 mm. Any failure 
of the mechanical seals may stop the production of electricity or 
may compromise nuclear safety. As far back as 1970, EDF has 
conducted qualification actions for the most important mechanical 
seals in terms of availability and safety. A qualification of mechani- 
cal seals needs three steps: - constructor test (tuning) at normal 
conditions, -qualification test on test rig at EDF/DER (semi- 
industrial) at normal, exceptional and incidental conditions lasting 
about 1500 h, - industrial qualification test in nuclear power station 
over one year. Several supplying sources are absolutely necessary. 
Any pump may receive mechanical seals from at least two different 
suppliers. A compromise had to be found to restrict the suppliers’ 
number down to three. This choice concerned three high technol- 
ogy suppliers. A consistent modification procedure had been 
developed (references file procedure). For each power plant series, 
about ten types of mechanical seals are concerned. The selection 
criteria are the higher loads factors P, Vg or the safety related 
importance. This expensive approach is useful for EDF, many func- 
tional failures have been detected before the serial mechanical 
seals installation in the power plants. (authors). 1 annexe. 


12791 (EDF—-93-NB-00200) Fine numerical modelling of 
thermohydraulic phenomena in EDF PWR reactors. Boulot, F. 
Electricite de France (EDF), 92 - Clamart (France). 1993. 15p. (In 
French). Order Number DE95625220. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Over the last 20 years, EDF has developed a family of 2D and 
3D industrial thermohydraulics software to solve problems encoun- 
tered in existing PWR power plants and to design new reactors for 
the future. The equations used in the models are the averaged 
Navier-Stokes and energy equations. A brief description is given of 
the four main codes developed for single-phase and two-phase 
water-steam flows, some of which use finite differences or finite 
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volumes methods, while others make use of finite elements meth- 


ods. An example of application is given for each code. (author). 4 
figs., 4 refs. 


12792 (EDF—93-NB-00203) Comparison of the two thermal- 
hydraulic codes Thyc and Vipre-O2 on Vatican experiment. 
Montat, D.; Maurel, F.; Olive, J.; Srikantiah, G. Electricite de France 
(EDF), 92 - Clamart (France). Aug 1993. 12p. (In French). Order 
Number DE95625221. Source: OSTI; NTIS (US Sales Only); INIS. 

EDF's THYC and EPRI’s VIPRE-02 3D thermalhydraulics com- 
puter codes are based on strongly different approaches (mixing 
against two-fluid representation for the two-phase flow, and porous 
media against subchannel approach for the rod bundle geometry 
description). In order to assess their efficiencies, they were both 
used to compute the two-phase flow behavior in an EDF experi- 
mental set-up, VATICAN. This set-up consisted of a 2.10 m high 
vertically oriented rod bundle of 40 heated rods in a 10 by 4 matrix 
(9.5 mm diameter and 12.6 mm square pitch). Refrigerant - 114 
was introduced through the bottom left and right sides of the bun- 
die and exited at the top. The lower 1.6 m height of the bundie 
was separated into two symmetric halves by a vertical wall. Dese- 
quilibrium in flow and quality between the two halves could be set, 
so that strong lateral mixing occurred above the divider wall. Com- 
parison of codes computing and experimental data showed to 
some extent the superiority of a 6-equations model, but also high- 
lighted the dramatic need for good constitutive relations concerning 
for instance the turbulent mixing. Some systematic deviations from 
experimental data were detected, linked to poor accuracy of some 
chosen closure laws. (authors). 6 figs., 3 tabs., 5 refs. 


12793 (EDF—93-NV-00030) Testing of five methods for the 
control of zebra mussels in cooling circuits of power plants 
located on the Moselle river. Khalanski, M. Electricite de France 
(EDF), 92 - Clamart (France). Oct 1993. 22p. (In French). Order 
Number DE95625222. Source: OSTI; NTIS (US Sales Only); INIS. 

Bioassays have been conducted on site at the Cattenom nuclear 
power plant located on the Moselle River (in northeast France) to 
control mussels in auxiliary plant circuits. During the course of a 
two-year program, five methods were tested: - thermal treatment 
(33 deg to 40 deg C), - high dosage chlorination (> 50 ppm), - low 
dosage chlorine dioxide, - potassium salt (KCI > 100 ppm), - one 
organic compound (Mexel 432). This note presents a comparison 
of the treatments shown to be most effective, on the basis of tech- 
nical feasibility, cost and environmental acceptability. (author). 8 
figs., 10 refs., 3 tabs. 


12794 (EDF-94-NB-00001) Simulation of the operation of a 
900 MW PWR nuclear power station In the Casoar project. Ef- 
fantin, M.; Corfmat, J.P. Electricite de France (EDF), 92 - Clamart 
(France). 1993. 14p. (In French). Order Number DE95625223. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of EDF’s CASOAR project is to monitor and control all 
generation of electricity and most of its transportation in France 
with a view to technical and economic optimization of its power 
stations connected to the grid. This monitoring takes new operating 
constraints into account for PWR nuclear power stations: as a con- 
sequence, a new automatic boration and dilution system will be 
implemented. In these conditions, it should be checked in all cases 
that the plants are operating normally. For a purpose of studying 
and simulating the interactions between the CASOAR system and 
a nuclear power plant, a model named OSICA has been developed 
by the Research and Development Division of Electricite de 
France. The simulation model comprises the main components 
presented below: - thermo-hydraulic model of a 900 MWe PWR 
unit with its associated regulations, - model of the reactor core, - 
partial representation of the interface computer, - model of the au- 
tomatic boration and dilution system, - predictive computation 
routine used by the interface computer to ascertain the feasibility of 
electric programs. (authors). 9 refs. 


12795 (EDF—94-NB-00003) Statistical evaluation of the ef- 
fects of shot-peening on stress corrosion of alloy 600 in PWR 
steam generators. Pitner, P.; Riffard, T. Electricite de France 
(EDF), 92 - Clamart (France). May 1993. 10p. (In French). Order 
Number DE95625224. Source: OSTI; NTIS (US Sales Only); INIS. 
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This paper gives a statistical analysis of the effects of shot- 
peening on the risk of longitudinal stress corrosion cracking of 
900-MW steam generator tubes, full depth rolled with "kiss rolls” 
and not thermally treated. The principal aim has been to determine 
whether this stress-relieving operation has a significant effect on 
the risk and whether such parameters as the age of the bundle or 
its degree of degradation at the time of the treatment have an influ- 
ence. A possible effect of the origin of the tubes and the durability 
of the effect of the treatment were also investigated. (authors). 3 
figs., 6 tabs., 4 refs. 


12796 (EDF—94-NB-00008) Nuclear plant components: me- 
chanical analysis and lifetime evaluation. Chator, T. Electricite 
de France (EDF), 92 - Clamart (France). Sep 1993. lip. (in 
French). Order Number DE95625225. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This paper concerns the methodology adopted by the Research 
and Development Division to handle mechanical problems found in 
structures and machines. Usually, these often very complex studies 
(8-D structures, complex loadings, non linear behavior laws) call 
for advanced tools and calculation means. In order to do these 
complex studies, R and D Division is developing a software. It han- 
dies very complex thermo-mechanical analysis using the Finite 
Element Method. It enables us to analyse static, dynamic, elasto- 
plastic problems as well as contact problems or evaluating damage 
and lifetime of structures. This paper will be illustrated by actual in- 
dustrial case examples. The major ones will be dealing with: 1. 
Analysis of a new impeller/shaft assembly of a primary coolant 
pump. The 3D meshing is submitted simultaneously to thermal 
load, pressure, hydraulic, centrifugal and axial forces and clamping 
of studs; contacts between shaft/impeller, nuts bearing side/shaft 
bearing side. For this study, we have developed a new method to 
handle the clamping of studs. The stud elongation value is given 
into the software which automatically computes the distorsions be- 
tween both the structures in contact and then the final position of 
bearing areas (using an iterative non-linear algorithm of modified 
Newton-Raphson type). 2. Analysis of the stress intensity factor of 
crack. The 3D meshing (representing the crack) is submitted simul- 
taneously to axial and radial forces. In this case, we use the Theta 
method to calculate the energy restitution rate in order to deter- 
mine the stress intensity factors. (authors). 7 figs., 1 tab., 3 refs. 


12797 (EDF—94-NB-00010) Fretting wear of steam genera- 
tor tubes: high-temperature tests on AECL rig. Guerout, F.; 
Zbinden, M. Electricite de France (EDF), 92 - Clamart (France). Jul 
1993. 8p. (In French). Order Number DE95625226. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The R and DD has undertaken the study of fretting-wear of Alloy 
600 S.G. tubes which occurs by contact with migrating items. The 
test series was performed in Canada at AECL Research (Atomic 
Energy of Canada Limited) as part of an exchange program. Four 
types of configuration were envisaged: a tube-to-drilled hole sup- 
port contact which provides reference results and three types of 
tube-to-support contacts which simulate the tube fretting-wear in- 
duced by a welding rod, a threaded rod and a knife-edge rod 
support. This programme is completed by the study of the contact 
between a S.G. tube and a neighbouring S.G. tube which has 
been broken after plugging. (authors). 1 tab., 3 refs. 


12798 (EDF—94-NB-00011) Numerical and experimental 
analysis of the vibratory behavior of a nuclear power plant 
piping system excitated by a pump. Vatin, E.; Guillou, J.; 
Tephany, F.; Trollat, C. Electricite de France (EDF), 92 - Clamart 
(France). Aug 1993. 10p. (In French). Order Number DE95625227. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a study on the dynamic response of piping 
systems installed in the French 1300 MWe Nuclear Power Plants. 
Variations in pressure are generated by a multi-staged centrifugal 
pump mounted on the piping system and provide a dynamic excita- 
tion of the pipe. This type of dynamic loading has led to nozzle 
cracks for some of the pipes, whereas, for other installations, it has 
not be found detrimental. This study presents an explanation of the 
different dynamic behavior observed at the various plants. To this 
end, a numerical model, calibrated with on-site measurements, is 
impleted. (authors). 8 figs., 1 tab., 5 refs. 
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12799 (EDF-94-NB-00013) Choked flow through cracks. 
Feburie, V.; Giot, M.; Granger, S.; Seynhaeve, J.M. Electricite de 
France (EDF), 92 - Clamart (France). Jun 1992. 33p. (in French). 
Order Number DE95625228. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The leaks through steam-generator cracks are the subject of a 
research carried out in cooperation between EDF and UCL. A soft- 
ware called ECREVISSE to predict the mass flow rate has been 
developed and has been successfully validated. The purpose of 
the paper is to present the mathematical model used in 
ECREVISSE as well as some comparison between the results and 
the presently available data. The model takes into account the per- 
sistence of some metastable liquid in the crack and the special 
flow pattern which appears in such particular geometry. Although 
the model involves the use of several correlations (friction, heat 
transfer), no adjustment of parameters against the data has been 
needed, neither in the single-phase part of the flow, or in the two- 
phase part. (authors). 8 figs., 1 tab., 20 refs. 


12800 (EDF-94-NB-00016) Effect of shot peening on steam 
generator tube cracking risks. Lannoy, A. Electricite de France 
(EDF), 92 - Clamart (France). 1993. 9p. (In French). Order Number 
DE95625229. Source: OSTI; NTIS (US Sales Only); INIS. 

One of the main SG tube degradation modes in stress corrosion 
cracking on the primary side in the tube/tube plate roll transition 
zone. With a view to mitigating these cracking risks, on the 900 
MWe PWR's pliant, the SG inner tube walis were mechanically 
stress-relieved by shot peening. Between 1985 and 1988, periodic 
eddy current testing were performed during refuelling outages be- 
fore and after the shot peening that allows to monitor the number 
and condition of affected tubes versus time in service. Statistical 
analysis were performed in order to test and quantify the effects of 
this treatment. (author). 3 figs., 2 refs. 


12801 (EDF—94-NB-00024) Through-flow analysis of steam 
turbines operating under partial admission. Delabriere, H.; 
Werthe, J.M. Electricite de France (EDF), 92 - Clamart (France). 
May 1993. 14p. (In French). Order Number DE95625230. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to produce electric energy with improved efficiency, 
Electricite de France has to check the performances of equipment 
proposed by manufacturers. In the specific field of steam turbines, 
one of the main tools of analysis is the quasi 3D through flow com- 
puter code CAPTUR, which enables the calculation of all the 
aerothermodynamic parameters in a steam turbine. The last devel- 
opment that has been performed on CAPTUR is the extension to a 
calculation of a flow within a turbine operating under partial admis- 
sion. For such turbines, it is now possible to calculate an internal 
flow field, and determine the efficiency, in a much more accurate 
way than with previous methods, which consist in an arbitrary effi- 
ciency correction on an averaged 1D flow calculation. From the 
aerodynamic point of view, partial admission involves specific 
losses in the first stage, then expansion and turbulent mixing just 
downstream of the first stage. Losses in the first stage are of very 
different types: windage, pumping and expansion at the ends of an 
admission sector. Their values have been estimated, with help of 
experimental results, and then expressed as a slow down coeffi- 
cient applied to the relative velocity at the blade outlet. As for the 
flow downstream the first stage, a computational analysis has been 
made with specific 2D and 3D codes. It has led to define the 
numerical treatment established in the CAPTUR code. Some prob- 
lems had to be solved to make compatible a quasi 3D formulation, 
making an average in the azimutal direction and using a streamline 
curvature method, with an absolute 3D phenomenon. Certain 
limitations of the working conditions were first adopted, but a gener- 
alization is on hand. The calculation of a nuclear HP steam turbine 
operating under partial admission has been performed. Calculation 
results are in good accordance with tests results, especially as re- 
gards the expansion line along the stages. (Abstract Truncated) 


12802 (EDF-94-NB-00029) Materials for water pump me- 
chanical seals. Brousse, P. Electricite de France (EDF), 92 - 
Clamart (France). 1992. 23p. (in French). Order Number 
DE95625231. Source: OSTI; NTIS (US Sales Only); INIS. 





In view of continually increasing power ratings of conventional 
and nuclear power plants and related reliability and safety prob- 
lems, plant builders have had to develop seal systems compatible 
with current water pump performances. In 1970, EDF/R and DD 
was already concerned by this problem. It soon became obvious 
that the nature of the materials used for the friction surfaces was 
decisive for seal durability. Exceptional loads (transients, high vi- 
bration levels, etc.) hasten aging. To begin with, friction surfaces 
consisted of a hard material (tungsten carbide) mated with a soft 
material (carbon). Resistance was unpredictable and not compati- 
ble with industrial requirements. Tests performed on the EDF/R and 
DD test benches evidenced the same types of degradation. Me- 
chanical seal manufacturers then began to use ceramic materials 
(silicon carbide), which raised high expectations. Unfortunately, 
these were recent materials and their manufacturing was not thor- 
oughly understood. Hopes were soon dashed in many applications, 
including that of mechanical seals. Fluctuating results were ob- 
tained over next few years. Raw material suppliers made progress, 
especially with regard to reducing fragility. On a parallel, mechani- 
cal seal manufacturers initiated comparative tests on friction 
resistance of materials. It was also established that ceramics have 
to be stringently supervised at all levels: part design, inspection, 
assembly, use. EDF has insisted that mechanical seal suppliers 
guarantee the constant quality of their products. EDF/R and DD 
has systematically tested new sensitive devices, under normal and 
exceptional conditions, prior to installation at plants. At present, the 
silicon carbides proposed by the mechanical seal suppliers are 
entirely satisfactory. The carbon mating surface was far less prob- 
lematic. Required reliability was obtained by replacing resin binder 
carbons by the more resistant antimony binder carbons. 


12803 (EDF-94-NB-00034) Acoustic insulation afforded by 
the metal wall cladding and roofing of the Chooz-1 turbine ma- 
chine hall. Millet, A.; Coudiere, F.; Lambert, C.; Nicolas, M. 
Electricite de France (EDF), 92 - Clamart (France). Aug 1993. 19p. 
(In French). Order Number DE95625232. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The measurements performed to determine the acoustic insula- 
tion afforded by the metal wall cladding and roofing of the 
CHOOZ-1 turbine machine hall had two purposes: - confirm that 
the contractual requirements had been respected, - compare labo- 
ratory and in situ measurements. It is evidenced that contractual 
requirements have been satisfied, and even exceeded, apart from 
one case with 18.5 dB achieved instead of 20 dB required at 100 
Hz on the perforated cladding panels, but this 1.5 dB discrepancy 
is extremely slight. With regard to comparison between laboratory 
measurements and those performed on 3 sites, we observe the fol- 
lowing: - good agreement between 100 and 200 Hz, which are the 
main turbogenerator frequencies and also those most difficult to at- 
tenuate. However, discrepancies vary between 0 and 5 dB, 
-beyond these low frequencies, acoustic insulation efficiency in- 
creases with frequency, but less evidently on the site than in the 
laboratory. The discrepancy between acoustic insulation observed 
in the laboratory and that obtained industrially remains unpre- 
dictable. (authors). figs., tabs., 2 annexes. 


12804 (EDF—94-NB-00039) Assessment of ultrasim. Nouail- 
has, B.; Vailhen, O. Electricite de France (EDF), 92 - Clamart 
(France). 1993. 14p. (In French). Order Number DE95625233. 
Source: OSTI; NTIS (US Sales Only); INIS. 

During nuclear power plant scheduled shutdowns, a large num- 
ber of inspection operations are performed. The overall quality of 
these examinations, in terms of accuracy, rapidity and traceability, 
is vitally important to the operator. Non-destructive test station is 
aimed at improving inspection results by enabling the complemen- 
tary use of several non-destructive test methods and access to 
inspection and CAD data bases. With the ULTRASIM software, de- 
veloped and marketed by the Danish company FORCE Institute, a 
limited implementation of this project can be tested, involving a sin- 
gle test method. ULTRASIM is an ultrasonic inspection operating 
and operating-aid program, coupling an ultrasonic simulation calcu- 
lation with a 3D geometrical description of the object. It mainly 
concerns preparation of the inspection, selection of optimum sen- 
sor positions and display of the real signals on the geometry of the 
object. Product assessment in this context consists in appraising 
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the performances and limitations which would be encountered by 
site NDT units and in making the requisite adaptations to the spe- 
cific requirements of nuclear power plant inspections. (authors). 11 
figs., 1 ref. 


12805 (EDF—-94-NB-00040) Computation of impact-friction 
interaction between a vibrating tube and Its loose 
Jacquart, G.; Gay, N. Electricite de France (EDF), 92 - Clamart 
(France). 1993. 19p. (in French). Order Number DE95625234. 
Source: OSTI; NTIS (US Sales Only); INIS 

Maintaining PWR components in reliable operating condition re- 
quires complex design to prevent various damaging processes 
including flow-induced vibration and wear mechanisms. To improve 
prediction of tube/support interaction and wear in PWR compo- 
nents, EDF has undertaken a comprehensive program involving 
both calculations and experiments. This paper describes EDF nu- 
merical development with the Aster mechanics computer code to 
calculate the non-linear dynamics of tubular structures with loose 
supports. Both numerical and experimental validations of this com- 
puter code are given. The numerical technique for dynamic 
simulation is based on a Ritz decomposition method, including the 
modal superposition method as used in some other computer 
codes. The explicit expression of impact and friction forces allows 
a fast, explicit integration scheme to be used. Different projection 
bases are compared. Some can improve significantly the resolution 
of the dynamic problem. The code numerical validations consist in 
simulations of some mechanical configurations (analytical or com- 
puted) provided in the literature. The comparison of the Aster 
calculation results with the available data of the literature shows 
the high accuracy of the computer code. A validation on some ex- 
perimental data is also provided. The experiment used for this 
validation consists in a multi-supported U-tube, with four loose sup- 
ports in the U-bend and submitted to harmonic and broad band 
excitation forces. Three of them correspond to a small gap G,, and 
the fourth one to a large gap G; (G; = 15 Gg). In this experiment, 
the excitation forces are varied. For each configuration, the tube 
response is computed and compared to the experimental results. 
The analysis of the parameters governing wear concludes to a 
good accordance between the calculated and measured values. 
(authors). 13 figs., 4 tabs., 10 refs. 


12806 (EDF-94-NB-00043) Influence of the molecular 
structure on hydrolysability of unsaturated polyesters. Pays, 
M.F.; Denis, V. Electricite de France (EDF), 92 - Clamart (France). 
Sep 1993. 34p. (In French). Order Number DE95625235. Source: 
OSTI; NTIS (US Sales Only); INIS. 

EDF has decided to replace conventional materials by glass rein- 
forced plastics for certain PWR water distribution systems (raw 
water system, essential service water system, firefighting water dis- 
tribution system, etc...). Since steel corrodes rapidly in these 
pipings, introducing composite materials will be economically bene- 
ficial if the long-term resistance of these materials can be 
guaranteed. However, due to hydrolysis of the resin or of the fiber- 
matrix interface, composite materials deteriorations may occur 
during service life. This paper reports on the hydrolysis resistance 
of polyester and vinylester resins. - Model monomers were studied 
to relate the molecular structure to the hydrolysis resistance. Two 
ester categories were determined, the diacids and the diols. For 
the diacids, we obtained the following classification in increasing 
order of resistance: < maleates < ethoxysuccinates < succinates 
< fumerates < terephtalates < orthophtalates < isophtalates and 
for the diols: trioxyethylene glycol << butane diol ~ ethylene gly- 
col < neopentyl glycol < bisphenol A. The positions obtained for 
neopentyl glycol and isophtalic acid on this scale justify their inclu- 
sion in the formulation of hydrolysis-resistant resins. Since aliphatic 
unsaturated esters are highly sensitive to hydrolysis, the cross link- 
ing procedures for these materials, notably the post-cure stages, 
must be the subject of particular care. - The hydrolytic degradation 
of cross linked materials was studied. It was shown that hydrolysis 
could be monitored by a simple gravimetric method. Used in asso- 
ciation with accelerated aging tests, it predicts the time lapse to 
initiation of the phenomenon. The better hydrolysis resistance of 
vinylester resins as compared with unsaturated polyesters has 
been demonstrated. (Abstract Truncated) 
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12807 (EDF-94-NB-00044) Application of probabllistic frac- 
ture mechanics to optimize the maintenance of PWR steam 
generator tubes. Pitner, P.; Riffard, T. Electricite de France (EDF), 
92 - Clamart (France). Sep 1993. 16p. (In French). Order Number 
DE95625236. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the COMPROMIS code developed by Elec- 
tricite de France (EDF) to optimize the tube bundle maintenance of 
steam generators (SG). The model, based on probabilistic fracture 
mechanics, makes it possible to quantify the influence of in-service 
inspections and maintenance work on the risk of an SG tube rup- 
ture, taking all significant parameters into account as random 
variables (initial defect size distribution, reliability of nondestructive 
detection and sizing, crack initiation and propagation, critical sizes, 
leak before risk of break, etc). (authors). 14 figs., 4 tabs., 12 refs. 


12808 (EDF—94-NB-00046) Seismic response of sliding 
structures: preliminary seismic tests on a travelling crane 
mockup. Sarh, K.; Duval, C. Electricite de France (EDF), 92 - Cla- 
mart (France). Apr 1993. 56p. (In French). Order Number 
DE95625237. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes seismic tests on a travelling crane mockup. 
The tests are unidirectional and the excitations of the type modu- 
lated sine, white noise and filtered white noise. These tests are the 
first to be performed on the Acoustics and Vibration Mechanics De- 
partment unidirectional vibrating table and evidence the technical 
possibilities of this equipment. The tests show the contribution to 
the response made by dynamic modes where the frequency is be- 
yond the excitation frequency band. This phenomenon is due to the 
non-linear aspects of the problem of the behaviour of multi-modal 
structures on sliding contact bearings. (authors). 40 figs., 2 refs. 


12809 (EDF—-94-NB-00049) Wear of control rod cluster 
assemblies and of instrumentation thimbles: first results ob- 
tained with the vibrateau wear simulator. Zbinden, M.; Hersant, 
D. Electricite de France (EDF), 92 - Clamart (France). Jul 1993. 
24p. (in French). Order Number DE95625238. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Several REP components are affected by a particular sort of 
damage called impact/sliding wear. This kind of wear, originating 
from flow induced vibrations, affects loosely supported tubular 
structures. The main involved components are: - the RCCAs 
claddings and the guides tubes, - the instrumentation thimbles, - 
the fuel rods claddings, - the SG tubes. The R and D Division is 
concerned with studies aiming to understand and to master the 
phenomena leading to this wear. The MTC Branch is charged of 
the study of the wear itself. Tests are carried out on wear rigs to 
understand and to mode] wear mechanisms. The following work is 
related to the two first wear tests campaigns on the VIBRATEAU 
wear simulator: - a reproducibility test series in order to assess the 
spreading of the experimental results, - a comparative test series 
on surface treatments used to improve the components war resis- 
tance. (authors). 7 figs., 2 tabs., 4 refs. 


12810 (EDF—94-NB-00052) Study of a high-velocity separa- 
tor on an analogue fluid system. Dueymes, E. Electricite de 
France (EDF), 92 - Clamart (France). Sep 1993. 23p. Order Num- 
ber DE95625239. Source: OSTI; NTIS (US Sales Only); INIS. 

in order to better control the separation efficiency of a centrifugal 
type separator developed by EDF and Stein Industrie (the High Ve- 
locity Separator), a test has been carried out on an analogue fluid 
system. The actual separator operates at a pressure around 2 
MPa and processes the water/steam system in thermodynamic 
equilibrium. A mockup on a geometric scale of 0.45 has been 
tested with a water-argon system at a pressure of 740 kPa and a 
temperature of 25 deg C. It is shown that similarity criteria between 
the two fluid systems could be defined under certain conditions. It 
also allowed to define the different operating fields of the separator 
and to identify some possible causes of separation performance 
deterioration. (author) 14 figs., 3 tabs., 13 refs. 


12811 (EDF—94-NB-00063) Monitoring of large rotating ma- 
chines at EDF. Chevalier, R.; Oswald, G.P.; Morel, J. Electricite 
de France (EDF), 92 - Clamart (France). Sep 1993. 15p. (In 
French). Order Number DE95625240. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Purpose of equipment surveillance is preventing major risks, 
early detection of abnormal conditions and post-incident analysis to 
correct faults. At EDF, overall vibration monitoring in control room 
was supplemented by a special vibration monitoring system. 
However, in order to satisfy more elaborate, real time detection re- 
quirements and benefit from the new possibilities offered by 
computer-based systems, EDF has developed the PSAD concept 
(Surveillance and Diagnosis-aid Station) which groups surveillance 
processing, organized on surveillance functions including turbogen- 
erator and reactor coolant pump surveillance. This paper describes 
the turbogenerator and reactor coolant pump surveillance functions 
and presents examples of reactor coolant pump behaviour feed- 
back using a PSAD mockup (Automated Surveillance of Rotating 
Machines). Surveillance implies determining exactly what has to be 
monitored. This entails considering incidents liable to affect ma- 
chine behaviour and, of course, specifying both the vibration 
quantities and those defining the operating condition of the ma- 
chine considered which are necessary to be able to interpret the 
vibrations. Data processing requirements concern detection of 
faults and diagnosis aids. Faults detection must be automatic, but 
not the diagnosis function. Data can be processed to evidence one 
or several faults, using the most appropriate data display system. 
Interpretation is then entrusted to experts. To satisfy the above 
requirements, the PSAD system integrates two new concepts: dis- 
tributed surveillance, involving depth distribution (different layers of 
software organized for increasingly sophisticated and gradually 
narrowing data processing) and space distribution (the work is per- 
formed in the most appropriate place, whether this be the plant, 
with automatic real time processing, or elsewhere if the complexity 
of the diagnosis so requires). (Abstract Truncated) 


12812 (EDF-94-NJ-00001) Automated eddy current signal 
processing: operation between declarative and procedural 
programming. Zorgati, R.; Georgel, B.; Duvaut, P.; Doligez, T.; 
Garreau, D. Electricite de France (EDF), 92 - Clamart (France). 
Sep 1993. 8p. (in French). Order Number DE95625241. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper we present the problem of cooperation between nu- 
merical and symbolical programming. This cooperation enables an 
efficient substitution of some human based decisions. This ap- 
proach is applied to Eddy current testing of steam generator tubes. 
We illustrate our purpose with results obtained with the mock-up 
Extraction. (authors). 1 fig., 5 refs. 


12813 (EDF—94-NJ-00010) Network management for 900- 
1300 MW PWR power pliant industrial network. Schlosser, J.G.; 
Maillart, H.; Lopinto, Y. Electricite de France (EDF), 92 - Clamart 
(France). Jul 1993. 224p. (In French). Order Number DE95625242. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Communication networks are a vital element in industrial infor- 
mation system projects. Because of the complexity of these 
networks (heterogeneous in terms of hardware, protocols and com- 
munication software) they should be considered as applications in 
and of themselves. Hence, EDF communication networks are now 
covered by system requirement specifications with SPRINT, and by 
an acceptance policy which calls for conformance certificates and 
defines methods for interoperability tests. Network management 
completes the picture, and attempts to provide the resources with 
which to assess present network status and manage communica- 
tion networks. For this purpose, EDF has selected the OSI 
standard, which is based on four key concepts: - the "Manager - 
Agent” structural model, - a service (CMISE) and a protocol (CMIP) 
which enable exchange of management information, - an object- 
oriented management data model, -functions for: configuration, 
anomaly, performance and alarm management. This document 
presents the results of a project to integrate into a single manage- 
ment platform communication systems which do not conform to the 
OSI management recommendations. There were three major 
phases to the project: - a review of the OS] management model, 
and most particularly of the information model advocated; - a re- 
view of the resources to be managed and a comparison of the 
information provided by the different agents. Specifications were 
proposed for the management object and attribute classes which 
can usefully be implemented; - integration of ARLIC. During devel- 
opment of a breadboard version based on a BULL ISM platform for 
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management of the power plant local area network, one possible 
solution for integration of ARLIC was proposed, describing the AR- 
LIC information modeling along the lines of the OSI model. This 
project showed that it is possible to use the OSI modeling to repre- 
sent management data manipulated by the communication 
software used on nuclear sites. (Abstract Truncated) 


12814 (FZR-52) Nodal model for calculating the variations 
in neutron flux density due to stochastic vibrations of con- 
trol elements of hexagonal cross section. Hollstein, F. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Aug 1994. 32p. (in German). Order Number 
DE95763167. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on a three-dimensional modal geometry model for the 
WWER 440 reacotr, with nodes in the hexagonal z geometry, the 
equations for the interative calculation of the mean neutron flux 
density in a node and their variations due to stochastic control ele- 
ment vibration are shown. For modelling sources of noise, two 
different geometric and neutron-physics equations are used, ac- 
cording to the design of a control element as a spatial double 
pendulum with the absorber and fuel part. The neutron flux noise 
caused by vibration of the fuel parts is due to area sources. These 
are induced by material parameter variation due to control element 
displacement within the guide duct. The model of the ‘thermal 
black body’ absorbing hollow cylinder is transferred to bodies of 
hexagonal crossection for the absorber part. Both sources of noise 
are described as disturbances for the partial neutron current densi- 
ties averaged over the node surfaces in the two group diffusion 
approximation. The transfer of the noise signals is dealt with in the 
prompt response approximation. The ‘two group swelling nodes’ 
are coupled to the 'one group transmission nodes’ on the basis of 
the modified one group diffusion approximation. The algorithms 
shown are the basis for development of a computer program for 
examining the transfer functions depending on location of neutron 
flux density variations with stochastic control element vibrations as 
the source of noise. (orig/HP) 


12815 (INEL—94/0277) Technical evaluation report TMI ac- 
tion — NUREG-0737 (II.D.1). Relief and safety valve testing, 
Watts Bar Nuclear Plant, Units 1 and 2 (Dockets 50-390 and 
50-391). Fineman, C.P. Lockheed Idaho Technologies Co., Idaho 
Falls, ID (United States). Feb 1995. 27p. Sponsored by USDOE, 
Washington, DC (United States);Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-941D13223. 
Order Number DE95008662. Source: OSTI; NTIS; INIS. 

In the past, safety and relief valves installed in the primary 
coolant system of light water reactors have performed improperly. 
As a result, the authors of NUREG-0578 (TMI-2 Lessons Learned 
Task Force Status Report and Short-Term Recommendations) and, 
subsequently, NUREG-0737 (Clarification of TMI Action Plan 
Requirements) recommended development and completion of pro- 
grams to do two things. First, they should reevaluate the functional 
performance capabilities of pressurized water reactor safety, relief, 
and block valves. Second, they should verify the integrity of the 
pressurizer safety and relief valve piping systems for normal, tran- 
sient, and accident conditions. This report documents the review of 
those programs by Lockheed Idaho Technologies Company. Specif- 
ically, this report documents the review of the Watts Bar Nuclear 
Plant, Units 1 and 2, Applicant response to the requirements of 
NUREG-0578 and NUREG-0737. This review found the Applicant 
provided an acceptable response reconfirming they met General 
Design Criteria 14, 15, and 30 of Appendix A to 10 CFR 50 for the 
subject equipment. It should also be noted Lockheed Idaho per- 
formed this review for both Units 1 and 2. However, the applicability 
of this review to Unit 2 depends on verifying that the Unit 2 as-built 
system conforms to the Unit 1 design reviewed in this report. 


12816 (INEL—95/0079) Technical evaluation report on the 
Third 10-year Interval Inservice Inspection Program Plan: 
Florida Power and Light Company, Turkey Point Nuclear 
Power Plant, Units 3 and 4 (Docket Numbers 50-250 and 50- 
251). Brown, B.W.; Feige, E.J.; Galbraith, S.G.; Porter, A.M. 
Lockheed Idaho Technologies Co., Idaho Falls, ID (United States). 
Feb 1995. 46p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-941D13223. 
Source: OSTI; NTIS; INIS. 


This report presents the results of the evaluation of the Turkey 
Point Nuclear Power Plant, Units 3 and 4, Third 10-Year Interval 
Inservice Inspection Program Plan, Revision 0, submitted Septem- 
ber 9, 1993, including the requests for relief from the American 
Society of Mechanical Engineers (ASME) Boiler and Pressure 
Vessel Code, Section XI, requirements that the licensee has deter- 
mined to be impractical. The Turkey Point Nuclear Power Plant, 
Units 3 and 4, Third 10-Year Interval Inservice Inspection Program 
Plan is evaluated in Section 2 of this report. The inservice inspec- 
tion (ISI) program plan is evaluated for (a) compliance with the 
appropriate edition/addenda of Section XI, (b) acceptability of the 
examination sample, (c) correctness of the application of system or 
component examination exclusion criteria, and (d) compliance with 
ISl-related commitments identified during previous Nuclear Regula- 
tory Commission (NRC) reviews. The requests for relief are 
evaluated in Section 3 of this report. 


12817 (INIS-JP—-027, pp. 271-279) ESCRIME: testing bench 
for advanced operator workstations in future plants. Poujol, A. 
(CEA Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
lez-Durance (France)); Papin, B. Japan Atomic Energy Research 
Inst., Tokyo (Japan). 1994. 4381p. (CONF-9405245—: AIR’94: spe- 
cialists’ meeting on application of artificial intelligence and robotics 
of nuclear plants, Tokai (Japan), 30 May - 1 jun 1994). In Proceed- 
ings of specialists’ meeting on application of artificial intelligence 
and robotics to nuclear plants. Order Number DE95709894. 
Source: OSTI; NTIS; INIS. 

The problem of optimal task allocation between man and com- 
puter for the operation of nuclear power plants is of major concern 
for the design of future plants. As the increased level of automation 
induces the modification of the tasks actually devoted to the opera- 
tor in the control room, it is very important to anticipate these 
consequences at the plant design stage. The improvement of man 
machine cooperation is expected to play a major role in minimizing 
the impact of human errors on plant safety. The CEA has launched 
a research program concerning the evolution of the plant operation 
in order to optimize the efficiency of the human/computer systems 
for a better safety. The objective of this program is to evaluate 
different modalities of man-machine share of tasks, in a represen- 
tative context. It relies strongly upon the development of a specific 
testing facility, the ESCRIME work bench, which is presented in 
this paper. It consists of an EDF 1300MWe PWR plant simulator 
connected to an operator workstation. The plant simulator model 
presents at a significant level of details the instrumentation and 
control of the plant and the main connected circuits. The operator 
interface is based on the generalization of the use of interactive 
graphic displays, and is intended to be consistent to the tasks to 
be performed by the operator. The functional architecture of the 
workstation is modular, so that different cooperation mechanisms 
can be implemented within the same framework. It is based on a 
thorough analysis and structuration of plant control tasks, in normal 
as well as in accident situations. The software architecture design 
follows the distributed artificial intelligence approach. Cognitive 
agents cooperate in order to operate the process. The paper 
presents the basic principles and the functional architecture of the 
test bed and describes the steps and the present status of the pro- 
gram. (author). 


12818 (NEA-CSNI-R—94-11, pp. 77-94) In-vessel phenomena 
relevant to the achievement of debris coolability by ex-vessel 
flooding for a PWR. Turland, B.D. (UKAEA Atomic Energy Estab- 
lishment, Winfrith (United Kingdom). Materials Technology Div.). 
Nuclear Energy Agency, 75 - Paris (France). 1994. 
(CONF-940375-—: Office for Economic Cooperation and Develop- 
ment/Nuciear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). In Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A preliminary study of in-vessel coolability by ex-vessel flooding 
is presented: short term survivability (possible mechanisms, steam 
explosion, jet erosion or penetration), steady state considerations 
(heat flux, vessel structural response, crust behaviour), melt pool 
convection, metal segregation, transient calculations with the 
LOWHED code, a parametric model for events in the lower head of 
a PWR/LWR following debris relocation. Results show that in many 
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cases the external cooling only had a very limited effect on 
increasing the lifetime of the lower head; water addition may en- 
hance survivability of the vessel. 


12819 (NEA-CSNI-R-94-11, pp. 95-110) In-vessel corium 
cooling by ex-vessel flooding on an hemispherical vessel bot- 
tom: parametric studies. Cenerino, G. (CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire); Strub, C. Nuclear Energy Agency, 75 - Paris (France). 
1994. (CONF-940375-: Office for Economic Cooperation and De- 
velopment/Nuclear Energy Agency workshop on large molten pool 
heat transfer, Grenoble (France), 9-11 Mar 1994). In Large molten 
pool heat transfer. 563p. Order Number DE95625168. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present study deals with a PWR hemispherical vessel lower 
head without penetrations. The aim is to evaluate, using some 
parametric studies, the efficiency of cooling a corium in the vessel 
with the water available in the cavity pit, if no steam explosion hap- 
pens, and the water can flood the external vessel lower head. A 
simplified creep behavior formulation and parametric analysis have 
shown that, if the corium is present in the vessel bottom as a 
molten pool, in-vessel corium cooling by ex-vessel flooding is 
achievable for surface heat flux values up to 800 kW/m? and for in- 
vessel relative pressure up to 8 MPa if an external heat transfer 
coefficient between the vessel and the water of 2000 W/(m? K) is 
possible. 10 figs., 3 tabs. 


12820 (NEA-CSNI-R-94-11, pp. 111-139) On the load- 
carrying capacity of a pressurized and externally cooled 
reactor pressure vessel. Ritter, B. (Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Inst. fuer Materialforschung). Nuclear 
Energy Agency, 75 - Paris (France). 1994. (CONF-940375-: Office 
for Economic Cooperation and Development/Nuclear Energy 
Agency workshop on large molten pool heat transfer, Grenoble 
(France), 9-11 Mar 1994). In Large molten pool heat transfer. 
563p. Order Number DE95625168. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The load-carrying capacity and failure due to plastic instability of 
a pressurized and externally cooled reactor pressure vessel (RPV) 
is investigated with the ABAQUS finite element code. The influence 
of axisymmetric and local heat-up on the failure behaviour has 
been studied. A rate-independent constitutive law of the thermo- 
elastic-plastic type with multi-linear isotropic hardening is used to 
describe the material behaviour. Localization is obtained by a very 
small geometrical imperfection. Two different conductivity correla- 
tions are specified. Due to the high temperature gradient in the 
wall, the failure of the pressurized RPV is governed by the material 
behaviour near the vessel outer wail. 3 D finite element analyses 
indicate that the load-carrying capacity of the RPV does not only 
depend on the external temperature, but also on the size of the hot 
region. 16 figs., 8 tabs., 8 refs. 


12821 (NEA-CSNI-R-94-11, pp. 143-182) Summary of previ- 
ous German research activities and status of GRS program on 
In-vessel molten pool behaviour and ex-vessel coolability. 
Sonnenkalb, M. (Gesellschaft fuer Anilagen- und Reaktorsicherheit 
(GRS) mbH, Koein (Germany)). Nuclear Energy Agency, 75 - Paris 
(France). 1994. (CONF-940375—: Office for Economic Cooperation 
and Development/Nuclear Energy Agency workshop on large 
molten pool heat transfer, Grenoble (France), 9-11 Mar 1994). In 
Large molten pool heat transfer. 563p. Order Number 
DE95625168. Source: OSTI; NTIS (US Sales Only); INIS. 

The first part of the paper summarizes results from an extended 
experimental and theoretical program carried out in 1970-1982 
concerning the molten pool behavior and especially the heat trans- 
fer properties from the pool in the upward and downward direction: 
free convection heat transfer in a fluid with internal heat sources in 
a semicircular cavity; the same with lower fluid levels; the same 
with combination with a fluid jet flowing from above into the fluid; 
applicability of the results to the original, 3 D situation. The second 
part deals with the present GRS program on accident management 
mitigation: examination of different severe accidents in german 
PWR and BWR using various codes, and examination of different 
strategies to maintain the RPV and containment integrity and to 
limit the fission product release to the environment. The use of 
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MELCOR code for investigations concerning ex-vessel coolability is 
also described. 18 figs., 19 refs. 


12822 (NEA-CSNI-R-94-11, pp. 183-198) Experiments on 
convection and solidification in a binary system. Schneider, 
S.B. (UKAEA Harwell Lab. (United Kingdom). Energy Technology 
Div.); Turland, B.D. Nuclear Energy Agency, 75 - Paris (France). 
1994. (CONF-940375-—: Office for Economic Cooperation and De- 
velopment/Nuclear Energy Agency workshop on large molten pool 
heat transfer, Grenoble (France), 9-11 Mar 1994). In Large molten 
pool heat transfer. 563p. Order Number DE95625168. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The distribution of heat flux to the pool boundary may be modi- 
fied by processes such as the formation of a stable layer when the 
denser component is precipitated near the top boundary or by the 
cycling of precipitate between the cool boundaries and the hotter 
bulk. A series of experiments using aqueous salt solutions (sodium 
sulphate and sodium nitrate) are undertaken to investigate such 
phenomena, using a cooled top-plate and a lower heater plate. 
Heat flux and temperature differences are related. 7 figs., 2 refs. 


12823 (NEA-CSNI-R—94-11, pp. 253-267) Thermal hydraulic 
study of a corium molten pool. Pigny, S. (CEA Centre d’Etudes 
de Grenoble, 38 (France). Dept. de Thermohydraulique et de 
Physique). Nuclear Energy Agency, 75 - Paris (France). 1994. 
(CONF-940375-—: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). In Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The thermal-hydraulic behaviour of a mass of molten corium is 
investigated, and the purpose of this study is to show the possibil- 
ity of a calculation with the classical k-epsilon model far from the 
wall, and a special treatment for heat transfer near the wall. A tran- 
sient numerical analysis is first presented. Thermal-hydraulic 
quantities, such as velocity field and temperature distribution, are 
determined in the corium. The thermal behaviour of the wall is then 
investigated together with a stratified oxidic-steel pool in a cylindri- 
cal geometry. 6 figs., 7 refs. 


12824 (NEA-CSNI-R-94-11, pp. 269-319) Numerical analysis 
of two-dimensional natural convection under high Ra number 
condition in volumetrically heated corium pool. Dinh, T.N.; 
Nourgaliev, R.R. Nuclear Energy Agency, 75 - Paris (France). 
1994. (CONF-940375-: Office for Economic Cooperation and De- 
velopment/Nuclear Energy Agency workshop on large molten pool 
heat transfer, Grenoble (France), 9-11 Mar 1994). In Large molten 
pool heat transfer. 563p. Order Number DE95625168. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Free convection in corium is theoretically examined for semicir- 
cular and VVER-440 reactor geometry, with the computer code 
NARAL-CV.CRV. The 2-D coordinate transformation technique and 
the Low-Reynokds number turbulence model of Chien are applied. 
Temperature and velocity fields are calculated and heat transfer 
and side/bottom wall heat flux distribution are compared with data. 
It is found that the standard form of the Low-Reynokds number tur- 
bulence model failed in case of a high Ra number turbulent flow 
configuration (Ra from 10° to 10'°). The analysis of this deficiency 
leads to the modification of Chien-Low Reynolds turbulence model 
in case of flow with strong buoyancy effects (in presence of regions 
with stable/unstable stratification). The model is tested with a wide 
range of Ra numbers. 10 figs., 2 tabs., 11 refs. 


12825 (NEA-CSNI-R-94-11, pp. 321-344) Molten pool be- 
havior in the lower head. Aksenova, A.E. (institute of Nuclear 
Safety, Russian Ac. Sci., Moscow (Russian Federation)); Chu- 
danov, V.V.; Churbanov, A.G.; Popkov, A.G.; Strizhov, V.F.; 
Vabishchevich, P.N. Nuclear Energy Agency, 75 - Paris (France). 
1994. (CONF-940375-—: Office for Economic Cooperation and De- 
velopment/Nuclear Energy Agency workshop on large molten pool 
heat transfer, Grenoble (France), 9-11 Mar 1994). In Large molten 
pool heat transfer. 563p. Order Number DE95625168. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper provides numerical investigations of the molten pool 
behaviour in the reactor vessel lower head with the help of the 
RASPLAV code: modelling of the COPO experiment, simulation of 





natural convection of heat-generating fluid with melting/ 
solidification, prediction of conjugate heat and mass transfer prob- 
lems including heat transfer due to natural convection in the molten 
pool, heat conductivity in the vessel steel and external cooling of 
the vessel via natural convection of the coolant. Unsteady Navier- 
Stokes equations in the Boussinesq approximation in the 
vorticity-stream function-temperature formulation, are used. 16 
figs., 2 tabs., 17 refs. 


12826 (NEA-CSNI-R-94-11, pp. 347-384) Core debris 
cooling with flooded vessel or core-catcher heat exchange co- 
efficients under natural convection. Rouge, S. (CEA Centre 
d'Etudes de Grenoble, 38 (France). Dept. de Thermohydraulique et 
de Physique); Seiler, J.M. Nuclear Energy Agency, 75 - Paris 
(France). 1994. (CONF-940375—: Office for Economic Cooperation 
and Development/Nuclear Energy Agency workshop on large 
molten pool heat transfer, Grenoble (France), 9-11 Mar 1994). In 
Large molten pool heat transfer. 563p. Order Number 
DE95625168. Source: OSTI; NTIS (US Sales Only); INIS. 

External cooling by natural water circulation is necessary for 
molten core retention in LWR lower head or in a core-catcher. Con- 
sidering the expected heat flux levels (between 0.2 and 1.5 MW/ 
m?), film boiling should be avoided. This rises the question of the 
knowledge of the level of the critical heat flux for the considered 
geometries and flow paths. This paper presents a state of the art 
of the research in this field; it appears that geometry, scale and cir- 
cuit effects (recirculating mass flow rate) strongly affect the critical 
heat flux level. It is shown that, although numerous, small scale ex- 
periments are not sufficient to extrapolate to large scale reactor 
structures. Limited large scale experiments and theoretical investi- 
gations have shown that external cooling may be considered as a 
reasonable objective for R and D. 15 figs., 37 refs. 


12827 (NEA-CSNI-R-94-11, pp. 385-408) Large-scale boil- 
ing experiments of the flooded cavity concept for in-vessel 
core retention. Chu, T.Y.; Slezak, S.E.; Bentz, J.H.; Pasedag, 
W.F. Nuclear Energy Agency, 75 - Paris (France). 1994. 
(CONF-940375-—: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). In Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents results of ex-vessel boiling experiments per- 
formed in the CYBL (cylindrical boiling) facility, a reactor-scale 
facility which has a tank-within-a-tank design simulating the reactor 
vessel and the reactor cavity. Experiments with uniform and edge- 
peaked heat flux distributions up to 20 Wem? across the vessel 
bottom are performed. Boiling outside the reactor vessel is found 
to be subcooled nucleate boiling. The subcooling is mainly due to 
the gravity head which results from flooding the sides of the reac- 
tor vessel. The boiling process exhibits a cyclic pattern with four 
distinct phases: direct liquid/solid contact, bubble nucleation and 
growth, coalescence, and vapor mass dispersion (ejection). The re- 
sults suggest that the flooded cavity in a passive PWR like the 
AP-600 should be capable of cooling the RPV in the central region 
of the lower head. 9 figs., 1 tab., 14 refs. 


12828 (NEA-CSNI-R-94-11, pp. 409-427) Critical heat flux 
through curved, downward facing, thick walls. Theofanous, 
T.G. (California Univ., Santa Barbara, CA (United States). Dept. of 
Chemical and Nuclear Engineering); Syri, S.; Salmassi, T.; Kymae- 
laeinen, O.; Tuomisto, H. Nuclear Energy Agency, 75 - Paris 
(France). 1994. (CONF-940375-—: Office for Economic Cooperation 
and Development/Nuclear Energy Agency workshop on large 
molten pool heat transfer, Grenoble (France), 9-11 Mar 1994). In 
Large molten poo! heat transfer. 563p. Order Number 
DE95625168. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental data are presented that provide a lower envelope 
on the critical heat flux distribution over the external surface of a 
hemisphere submerged in water. The experiment is designed and 
run so as to provide an essentially full-scale simulation of a reactor 
pressure vessel lower head. Thus the data, and the correlation de- 
rived from them, can be applied directly to the assessment of the 
concept of retaining the core debris in the vessel by external flood- 
ing (in-vessel melt retention). The configuration, procedure and test 
programs are detailed. 18 figs., 2 tabs., 3 refs. 
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12829 (NEA-CSNI-R-94-11, pp. 429-441) Core melt cooling 
inside the vessel through external cavity two-phase flow. 
Cognet, G. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France). Dept. d’Etudes des Reacteurs); Surle, F.; 
Pascal, S.; Grandotto, M. Nuclear Energy Agency, 75 - Paris 
(France). 1994. (CONF-940375-: Office for Economic Cooperation 
and Development/Nuclear Energy Agency workshop on large 
molten pool heat transfer, Grenoble (France), 9-11 Mar 1994). In 
Large molten poo! heat transfer. 563p. Order Number 
DE95625168. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of containing the corium inside the vessel by an 
external cooling water system has been investigated by studies 
based on two kinds of thermal-hydraulic computations: calculations 
with the TRIO-VF (Finite volume version) code of the behavior of a 
corium pool inside the lower head of the vessel in order to assess 
the heat flux distribution on the wall; calculations of the external 
cooling of the vessel with the finite element two-phase flow TRIO- 
GENEPI code. The cases of a constant heat flux and the heat flux 
distribution supplied by the TRIO-VF computations are examined. 
Results show a stratified boiling flow along the heating lower head 
(case 1) and along its upper part (case 2). A dryout is predicted in 
the case 1 only. 14 figs., 1 tab., 10 refs. 


12830 (NEA-CSNI-R-94-11, pp. 445-467) OECD Rasplav 
project. Strizhov, V. (Russian Research Center Kurchatov Institute, 
Moscow (Russian Federation)). Nuclear Energy Agency, 75 - Paris 
(France). 1994. (CONF-940375—: Office for Economic Cooperation 
and Development/Nuclear Energy Agency workshop on large 
molten pool heat transfer, Grenoble (France), 9-11 Mar 1994). In 
Large molten pool heat transfer. 563p. Order Number 
DE95625168. Source: OSTI; NTIS (US Sales Only); INIS. 

The simulation of thermal processes in the corium is a difficult 
problem. The purposes of the RASPLAV project are: integral ex- 
periments with prototypic core materials and temperatures, and 
integral experiments with molten salt melts; small scale and mate- 
rial tests to support the design, operation and analysis; models and 
computer code development to integrate the results. Corium is 
formed using various methods: in the induction furnace with trans- 
port to the experimental section; in the experimental section; and in 
a combined way with preheating in the induction furnace and sub- 
sequent melting in the experimental section. Characteristics of the 
experimental facilities and the computer codes are briefly pre- 
sented. 3 figs., 3 tabs. 


12831 (NEA-CSNI-R-94-11, pp. 469-478) TOLBIAC: a code 
simulating the thermalhydraulic behavior of a molten core with 
wall ablation. Spindler, B. (CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Thermohydraulique et de Physique); Pigny, S.; 
Moreau, G.M. Nuclear Energy Agency, 75 - Paris (France). 1994. 
(CONF-940375—: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). In Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The purpose of the 3D TOLBIAC code is the simulation of the 
behaviour of a molten core within a structure (pressure vessel or 
core catcher), taking into account the ablation of the wall and the 
relative position of the core components. Three components are 
described: a liquid metal phase (metals from the molten core), a 
liquid oxide phase and a gas phase (gases generated by the abla- 
tion of the wall). The following main phenomena can be simulated: 
metal-oxide stratification, residual power, wall heat transfer, free 
surface radiation, free surface heat transfer with water, wall abla- 
tion, crust formation. 9 figs., 7 refs. 


12832 (NEA-CSNI-R-94-11, pp. 479-502) Feasibility of an 
experimental programme on the corium retention issue for 
ALWR plants. Parozzi, F. (Ente Nazionale per l’Energia Elettrica, 
Milan (Italy). Centro Termica e Nucleare); Magallon, D.; Wider, 
H.U.; Fioravanti, D.; Lombardi, C. Nuclear Energy Agency, 75 - 
Paris (France). 1994. (CONF-940375-: Office for Economic Coop- 
eration and Development/Nuclear Energy Agency workshop on 
large molten pool heat transfer, Grenoble (France), 9-11 Mar 
1994). In Large molten pool heat transfer. 563p. Order Number 
DE95625168. Source: OSTI; NTIS (US Sales Only); INIS. 
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2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


In order to verify the acceptability of corium cooling-retention 
strategies, the feasibility of an experimental programme in the ex- 
isting FARO facility of JRC-ispra is addressed for carrying out tests 
on corium retention structures: definition of a new reactor cavity 
configuration equipped with adequate intervention systems, study 
of appropriate protection materials, simulation of corium-structure 
thermal transients through ad-hoc computer models, scaling con- 
siderations, test feasibility study. 12 figs., 15 refs. 


12833 (NEA-CSNI-R-94-11, pp. 503-512) Large scale exper- 
iments for core melt retention: BALI: corium pool thermal 
hydraulics, SULTAN: bolling under natural convection. Bonnet, 
J.M. (CEA Centre d’Etudes de Grenoble, 38 (France). Dept. de 
Thermohydraulique et de Physique); Rouge, S.; Seiler, J.M. Nu- 
clear Energy Agency, 75 - Paris (France). 1994. (CONF-940375—: 
Office for Economic Cooperation and Development/Nuclear Energy 
Agency workshop on large molten pool heat transfer, Grenoble 
(France), 9-11 Mar 1994). In Large molten pool heat transfer. 
563p. Order Number DE95625168. Source: OSTI; NTIS (US Sales 
Only); INIS. 

BALI and SULTAN are two experimental facilities developed for 
the investigation of heat transfer in a corium pool contained in a 
lower-head or in a core-catcher and of external cooling by water 
natural circulation. Actual needs related to corium pool thermalhy- 
draulic investigations and external cooling are presented. 
Objectives and experimental set-up for both experiment are pre- 
sented: liquid pool characterization and size effects (BALI), flat 
heating surface with various parameters (SULTAN). 3 figs., 3 refs. 


12834 (NEA-CSNI-R-94-11, pp. 521-529) VULCANO: a large 
scale U O2 program to study corlum behaviour and cooling for 
future reactors. Cognet, G. (CEA Centre d’Etudes de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. d’Etudes des Reac- 
teurs); Bouchter, J.C. Nuclear Energy Agency, 75 - Paris (France). 
1994. (CONF-940375-—: Office for Economic Cooperation and De- 
velopment/Nuclear Energy Agency workshop on large molten pool 
heat transfer, Grenoble (France), 9-11 Mar 1994). In Large molten 
pool heat transfer. 563p. Order Number DE95625168. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The CEA has launched the VULCANO project, a large experi- 
mental facility whose objectives are the understanding of corium 
behaviour from core melting up to vessel melt-through, and the 
qualification of core-catcher concepts. This paper deals with the 
strategy adopted to overcome the difficulties of such experiments 
(use of real materials such as U Oo, controlled temperature and 
flowrate...); in particular, it describes the feasibility studies under- 
taken on corium production, and on sustained heating within the 
melt (micro-waves). Some indications are also given on scaling 
studies for experiments devoted to vessel integrity. 7 figs., 3 refs. 


12835 (NEA-CSNI-R-94-11, pp. 531-548) CORINE program. 
Veteau, J.M. Nuclear Energy Agency, 75 - Paris (France). 1994. 
(CONF-940375—: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). In Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Advantages and drawbacks of real and simulant materials. Ob- 
jectives of the Corine Program (validation of a spreading code in 
order to predict the spatial distribution of the corium) and method- 
ology: analytical experiments using simulating materials 
(water-glycerol mixtures (under gravity-inertia and gravity-viscosity 
regimes), Bi-Sn alloys and molten salts with low freezing tempera- 
ture (up to 150 deg C)(freezing situations)), modelling and 
introduction in the code, verification on experiments with real mate- 
rials. 6 figs. 


12836 (NUREG-—0750-Vol.40-No.5) Nuclear Regulatory Com- 
mission issuances. Volume 40, Number 5. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Nov 1994. 156p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; INIS. 

This book contains issuances of the Atomic Safety and Licensing 
Boards for November 1994. The issuances include Cameo Diag- 
nostic Centre, Inc. byproduct material license; Georgia Power 
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Company license amendment, transfer to Southern Nuclear for 
Vogtle Electric Generating Plant, units 1 and 2; Indiana Regional 
Cancer Center, order modifying and suspending byproduct material 
license; Louisiana Energy Services, special nuclear material 
license; Pacific Gas and Electric Company, construction period re- 
covery, facility operating license, Diablo Canyon Nuclear Power 
plant; and Sequoyah Fuels Corporation, source materials license. 


12837 (NUREG—0750-Vol.41-No.1) Nuclear Regulatory Com- 
mission issuances, January 1995. Volume 41, Number 1. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Jan 
1995. 69p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; GPO; INIS. 

This book contains issuances of the Atomic Safety and Licensing 
Boards for January 1995. The issuances include Babcock and 
Wilcox Company materials license; Hydro Resources, Inc. dpplica- 
tion for uranium mining; low-level waste storage in Utah; 
communication of emerging and existing generic, technical issues 
with PWR owners groups; and radioactive waste management by 
Sierra Nuclear Corporation. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 12894, 12896, 12955, 12971 


12838 (CONF-941260—2) Economics of ALMR deployment 
in the United States. Delene, J.G.; Fuller, L.C.; Hudson, C.R. Oak 
Ridge National Lab., TN (United States). [1995]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 3. NEA international exchange meeting on 
actinide and fission product partitioning and transmutation; 
Cadarache (France); 12-14 Dec 1994. Order Number 
DE95007030. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Liquid Metal Reactor (ALMR) has the potential to 
extend the economic life of the nuclear option and of reducing the 
number of high-level waste repositories which will eventually be 
needed in an expanding nuclear economy. This paper reports on 
an analysis which models and evaluates the economics of the use 
of ALMRs as a component of this country’s future electricity gener- 
ation mix. The ALMR concept has the ability to utilize as fuel the 
fissile material contained in previously irradiated nuclear fuel (i.e., 
spent fuel) or from surplus weapons-grade material. While not a re- 
quirement for the successful deployment of ALMR power plant 
technology, the reprocessing of spent fuel from light water reactors 
(LWR) is necessary for any rapid introduction of ALMR power 
plants. In addition, the reprocessing of LWR spent fuel may reduce 
the number of high-level waste repositories needed in the future by 
burning the long-lived actinides produced in the fission process. 
With this study, the relative economics of a number of potential 
scenarios related to these issues are evaluated. While not encom- 
passing the full range of all possibilities, the cases reported here 
provide an indication of the potential costs, timings, and relative 
economic attractiveness of ALMR deployment. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated Or Unmoderated 


Refer also to citation(s) 12953, 12971, 12973, 12975 


2105 Power Reactors, Breeding 


Refer also to citation(s) 12169, 12170, 12171, 12172, 12789, 
12881, 12908, 12944, 12966 


12839 (BNWL-SA-6207) Turbulet flow in a model nuclear 
fuel rod bundle containing partial flow blockages. Creer, J.M.; 
Rowe, D.S.; Bates, J.M.; Sutey, A.M. Pacific Northwest Lab., Rich- 
land, WA (United States). Mar 1977. 46p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE95006509. Source: OSTI; NTIS; GPO Dep. 
Local velocity and turbulence intensity measurements were ob- 
tained with a laser Doppler anemometer near flow blockages in an 
unheated 7 x 7 rod bundle. Sleeve blockages were positioned on 





the center nine rods to create area reductions of 70 and 90 percent 
in the center four subchannels of the bundie. Experimental results 
indicated that severe flow disturbances existed downstream from 
the blockage clusters and showed that only minor disturbances can 
be expected upstream from the blockages. Recirculation zones for 
both 70 and 90 percent blockages were detected downstream from 
the blockage clusters and persisted for approximately three to five 
subchannel hydraulic diameters depending on blockage severity. 
The experimental velocity results obtained with blockage clusters 
located midway between grid spacers were successfully predicted 
using the COBRA computer program. 


12840 (CONF-940602-22) Economics of ALMR deploy- 
ment. Delene, J.G.; Fuller, L.C.; Hudson, C.R. Oak Ridge National 
Lab., TN (United States). [1994]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 35. annual meeting of the American Nuclear Society; New 
Orleans, LA (United States); 11-16 Jun 1994. Order Number 
DE95007381. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Liquid Metal Reactor (ALMR) has the potential to 
extend the economic life of the nuclear option and of reducing the 
number of high level waste repositories which will eventually be 
needed in an expanding nuclear economy. This paper reports on 
an analysis which models and evaluates the economics of the use 
of ALMRs as a component of this country’s future electricity gener- 
ation mix. The ALMR concept has the ability to utilize as fuel the 
fissile material contained in previously irradiated nuclear fuel (i.e., 
spent fuel) or from surplus weapons grade material. While not a re- 
quirement for the successful deployment of ALMR power plant 
technology, the reprocessing of spent fuel from light water reactors 
(LWR) is necessary for any rapid introduction of ALMR power 
plants. In addition, the reprocessing of LWR spent fuel may reduce 
the number of high level waste repositories needed in the future by 
burning the long-lived actinides produced in the fission process. 
With this study, the relative economics of a number of potential 
scenarios related to these issues are evaluated. While not encom- 
passing the full range of all possibilities, the cases reported here 
provide an indication of the potential costs, timings, and relative 
economic attractiveness of ALMR deployment. 


12841 (KFK-5419) POUSSIX CEA/DEBENE irradiation ex- 
periment in PHENIX. Goetzmann, O. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Materialforschung; Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Nukleare 
Sicherheitsforschung. Dec 1994. 64p. Order Number DE95764270. 
Source: OSTI; NTIS (US Sales Only); INIS. 

POUSSIX was a common irradiation experiment in the frame of 
the CEA/DEBENE fast breeder co-operation to test the behaviour 
of high density fuel at high burn-up. Twelve pins of German (8) and 
Belgian (4) fabrication were irradiated in the French fast breeder 
reactor PHENIX. The irradiation lasted from October 1984 until July 
1987. Part of the non-destrucive PIE was performed in Cadarache, 
whilst three pins were destructively examined in Karlsruhe. The pri- 
mary test parameter was the smear density; it ranged from 88 to 
92% TD. The fuel-to-cladding gap size served as a secondary pa- 
rameter with diametral values of 100 to 275 um. All pins performed 
well. Fuel cladding mechanical interactions remained small, even 
after a burn-up of almost 10 at%. The cladding expansions can es- 
sentially be blamed on the effects of the fast flux on the cladding 
steel 1.4970 cw, a. At a dose of 113 dpa F (85 dpa NRT), the 
maximum diametral increase was 65 um or 0.9%. High smear den- 
sity had no adverse effects on pin behaviour. Pins with small gaps 
behaved rather better than those with large gaps. The central hole 
in the annular pellet pins did not remain hollow over the entire 
length of the fuel column. There were blockages at both ends due 
to fuel condensation, and also towards the pin mid-section due to 
metallic fission product ingots. Re-irradiation of two of the pins in 
HFR Petten, with a power transient of over 150%, appeared to do 
no harm to the pins. (orig.) 


2106 Power Reactors, Mobile, Propulsion, Pack- 
age, and Transportable 


Refer also to citation(s) 12920, 14665 
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2107 Regulation and Licensing 
Refer also to citation(s) 12837 


12842 (LUTMDN-TMVK-5244) Converting the Barsebaeck 
Plant from nuclear power to natural gas combined cycle. 
Ramberg, A. Lund Univ. (Sweden). Dept. of Heat and Power Engi- 
neering. Dec 1994. 52p. (in Swedish). Order Number DE95625456. 
Source: OSTI; NTIS; INIS. 

The technical and economic possibilities for converting the 
Barsebaeck plant to a natural gas fired combined-cycle plant are 
investigated. It is presumed that the existing steam cycle can be 
used with very small alterations, and that the total electric power 
output will remain unchanged. The result of the study shows that a 
conversion is possible, a system comprising five large gas turbines 
and an externally fired waste heat boiler in combination with the 
existing steam turbines would give a thermal efficiency above 48 
percent and a preserved electric power of 1250 MWe. In this solu- 
tion, only one of the two nuclear plants is used. The economic 
evaluation gives an advantage to the converted plant compared to 


a new plant, even in the case of base load operation. 14 refs, 21 
figs, 11 tabs. 


12843 (NUREG—0540-Vol.17-No.1) Title list of documents 
made publicly available. Volume 17, No. 1. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Mar 1995. 336p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed maternal received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal author, corporate source, 
report number, and cross reference of enclosures to principal doc- 
uments. 


12844 (NUREG—0940-Vol.13-No.4-Pt.1) Enforcement ac- 
tions: Significant actions resolved reactor licensees. Quarterly 
progress report, October-December 1994, Volume 13, No. 4, 
Part 1. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Enforcement. Feb 1995. 296p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (October— 
December 1994) and includes copies of letters Notices, and 
Orders sent by the Nuclear Regulatory Commission to reactor li- 
censees with respect to these enforcement actions. It is anticipated 
that the information in this publication will be widely disseminated 
to managers and employees engaged in activities licensed by the 
NRC, so that actions can be taken to improve safety by avoiding 
future violations similar to those described in this publication. 


12845 (NUREG/CR-6116-Vol.9) Systems analysis programs 
for Hands-on integrated reliability evaluations (SAPHIRE) Ver- 
sion 5.0: Verification and validation (V&V) manual. Volume 9. 
Jones, J.L. (Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States)); Calley, M.B.; Capps, E.L.; Zeigler, S.L.; Galyean, 
W.J.; Novack, S.D.; Smith, C.L.; Wolfram, L.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
Technology; Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States). Mar 1995. 137p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract ACO7- 
761D01570. (INEL—94/0039-Vol.9). Source: OSTI; NTIS; INIS. 

A verification and validation (V&V) process has been performed 
for the System Analysis Programs for Hands-on Integrated Reliabil- 
ity Evaluation (SAPHIRE) Version 5.0. SAPHIRE is a set of four 
computer programs that NRC developed for performing probabilis- 
tic risk assessments. They allow an analyst to perform many of the 
functions necessary to create, quantify, and evaluate the risk asso- 
ciated with a facility or process being analyzed. The programs are 
Integrated Reliability and Risk Analysis System (IRRAS) System 
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Analysis and Risk Assessment (SARA), Models And Results Data- 
base (MAR-D), and Fault tree, Event tree, and Piping and 
instrumentation diagram (FEP) graphical editor. Intent of this pro- 
gram is to perform a V&V of successive versions of SAPHIRE. 
Previous efforts have been the V&V of SAPHIRE Version 4.0. The 
SAPHIRE 5.0 V&V plan is based on the SAPHIRE 4.0 V&V plan 
with revisions to incorporate lessons learned from the previous ef- 
fort. Also, the SAPHIRE 5.0 vital and nonvital test procedures are 
based on the test procedures from SAPHIRE 4.0 with revisions to 
include the new SAPHIRE 5.0 features as well as to incorporate 
lessons learned from the previous effort. Most results from the test- 
ing were acceptable; however, some discrepancies between 
expected code operation and actual code operation were identified. 
Modifications made to SAPHIRE are identified. 


2108 Economics 
Refer also to citation(s) 12294, 12755, 12838, 12840, 12908 


12846 (NEI-SE-187) The future of nuclear power in 
France. Lewiner, C. (Societe Generale pour les Techniques Nou- 
velles, SGN, Saint-Quentin-en-Yvelines (France)). ABB Atom AB, 
Vaesteraas (Sweden); ABB Corporate Research, Vaesteraas (Swe- 
den). 1994. 12p. (CONF-9410325—: Energy Day 1994. Nuclear 
power, Stockholm (Sweden), 13 Oct 1994). Order Number 
DE95625401. Source: OSTI; NTIS; INIS. 

The energy situation and the energy policy of France and its or- 
ganizations are described. The long term prospects for nuclear 
power and the strategy of EDF are also treated. 
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2201 Theory and Calculation 
Refer also to citation(s) 12950, 14398, 14645 


12847 (EDF-94-NJ-00025) Reflector modelization for neu- 
tronic diffusion calculations. Argaud, J.P. Electricite de France 
(EDF), 92 - Clamart (France). Aug 1993. 70p. (In French). Order 
Number DE95625161. Source: OSTI; NTIS (US Sales Only); INIS. 

For neutron diffusion calculations in nuclear reactors, it is always 
difficult to modelize the reflector. There exist different ways to de- 
scribe the neutrons density in non fissile areas like the reflector, 
each of them presenting some advantages and difficulties. The first 
part of this work gives a new reflector problem formulation, replac- 
ing the complete diffusion calculation of the reflector by boundary 
conditions using non-local operators, the Poincare-Steklov ones. 
They can be used for the eigenvectors and eigenvalues diffusion 
problem stated on reactive core only. This theoretical treatment of 
non fissile areas leads, in second part, to a new interpretation of 
response matrix methods and Green functions methods. These two 
methods are in fact the main numerical techniques used to treat 
reflector as boundary conditions, and an other point of view is 
given by the Poincare-Steklov operators. Then some simple physi- 
cal cases are studied, giving explicit expressions of the 
Poincare-Steklov operators, and allowing numerical estimates of 
the reflector behaviour in a whole core-reflector PWR calculation. 
Finally, numerical results of Green functions for boundary perturba- 
tions illustrate the physical non-locality of the boundary operators. 
(author). 16 refs., 2 annexes. 


12848 (EDF-94-NJ-00057) Deterministic methods to solve 
the integral transport equation in neutronic. Warin, X. Electricite 
de France (EDF), 92 - Clamart (France). Nov 1993. 36p. (In 
French). Order Number DE95625162. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present a synthesis of the methods used to solve the integral 
transport equation in neutronic. This formulation is above all used 
to compute solutions in 2D in heterogeneous assemblies. Three 
kinds of methods are described: - the collision probability method; 
- the interface current method; - the current coupling collision prob- 
ability method. These methods don’t seem to be the most effective 
in 3D. (author). 9 figs. 
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12849 (EDF-94-NJ-00061) Deterministic methods to solve 
the differential transport equation in neutronic. Warin, X. Elec- 
tricite de France (EDF), 92 - Clamart (France). Nov 1993. 101p. (in 
French). Order Number DE95625163. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present a synthesis of the methods used to solve the 
integro-differential form of the transport equation. This form is used 
above all to achieve whole core calculations in 2 and 3D. First, we 
discretize the equation in energy and it leads us to an one group 
energy equation. For each of these groups, the scope of the 
calculation is so big that we have to calculate our solution on ho- 
mogenized cells. On this homogenized medium, we describe 
different angular and spatial discretizations with acceleration meth- 
ods. Finally we select some promising schemes to test: - SN 
Linear Nodal method with a Diffusion Synthetic Acceleration 
method; - Variational Nodal Method. These methods could be com- 
pared with more classical ones. To say, finite element or finite 
difference methods. (author). 65 refs., 3 annexes. 


2202 Components and Accessories 


Refer also to citation(s) 12748, 12909, 12919, 12925, 12934, 
12938, 12939, 12940, 12941, 12947, 12969, 12972, 13201, 13340, 
14639 


12850 (ANL/MSD/CP-83383) Gamma ray-induced embrittle- 
ment of pressure vessel alloys. Alexander, D.E. (Argonne 
National Lab., IL (United States)); Rehn, L.E.; Farrell, K.; Stoller, 
R.E. Argonne National Lab., IL (United States). Nov 1994. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-941144—72: 1994 fall meeting 
of the Materials Research Society (MRS), Boston, MA (United 
States), 28 Nov - 2 dec 1994). Order Number DE95007133. 
Source: OSTI; NTIS; INIS; GPO Dep. 

High-energy gamma rays emitted from the core of a nuclear re- 
actor produce displacement damage in the reactor pressure vessel 
(RPV). The contribution of gamma damage to RPV embrittlement 
has in the past been largely ignored. However, in certain reactor 
designs the gamma flux at the RPV is sufficiently large that its con- 
tribution to displacement damage can be substantial. For example, 
gamma rays have been implicated in the accelerated RPV embrit- 
tlement observed in the High Flux Isotope Reactor (HFIR) at Oak 
Ridge National Laboratory. In the present study, mechanical prop- 
erty changes induced by 10-MeV electron irradiation of a model Fe 
alloy and an RPV alloy of interest to the HFIR were examined. 
Mini-tensile specimens were irradiated with high-energy electrons 
to reproduce damage characteristic of the Compton recoil-electrons 
induced by gamma bombardment. Substantial increases in yield 
and ultimate stress were observed in the alloys after irradiation to 
doses up to 5.3x10~° dpa at temperatures (~50°C) characteristic 
of the HFIR pressure vessel. These measured increases were sim- 
ilar to those previously obtained following neutron irradiation, 
despite the highly disparate nature of the damage generated dur- 
ing electron and neutron irradiation. 


12851 (CEA-CONF-11974) Standardization of the method- 
ology used for fuel pressure drop evaluation to improve 
hydraulic calculation of heterogeneous cores. Le Borgne, E. 
(CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. des Reacteurs Experimentaux); Mattei, A.; Rome, M.; Ro- 
driguez, J.M. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Reacteurs Experimentaux. 1994. 5p. (CONF- 
940436-: 4. international meeting on nuclear thermal hydraulics, 
operations and safety, Taipei (Taiwan, Province of China), 3-6 Apr 
1994). Order Number DE95625166. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Continuous searching for safer and more efficient fuel, and diver- 
sification of fuel supply have as a consequence a possible change 
in the characteristics of the fuel assemblies used in nuclear reac- 
tors. By partially refueling cores with new assemblies, nuclear 
power plant operators are confronted with the problem of heteroge- 
neous cores. The complexity of the problem increases as products 
diversify in isotopic concentration, types of alloy, size and shape of 
structure components. This document will focus strictly on the dif- 
ferences in hydraulic resistance related to the modifications in grid 





structures having no effect on DNB correlations. Although this is an 
extremely simplified approach to the problem, establishing data to 
evaluate the hydraulic compatibility between two different assem- 
blies can be difficult, and if not controlled closely, can lead to false 
conclusions that may affect the operation and safety of the reactor. 
(authors). 2 figs. 


12852 (CONF-9410216-10) Reactor pressure vessel struc- 
tural integrity research. Pennell, W.E.; Corwin, W.R. Oak Ridge 
National Lab., TN (United States). [1994]. 17p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. From 22. transactions of the wa- 
ter reactor safety information meeting; Bethesda, MD (United 
States); 24-26 Oct 1994. Order Number DE95007034. Source: 
OSTI; INIS; NTIS; GPO Dep. 

Development continues on the technology used to assess the 
safety of irradiation-embrittled nuclear reactor pressure vessels 
(RPVs) containing flaws. Fracture mechanics tests on RPV steel, 
coupled with detailed elastic-plastic finite-element analyses of the 
crack-tip stress fields, have shown that (1) constraint relaxation at 
the crack tip of shallow surface flaws results in increased data 
scatter but no increase in the lower-bound fracture toughness, (2) 
the nil ductility temperature (NDT) performs better than the 
reference temperature for nil ductility transition (RTypt) as a nor- 
malizing parameter for shallow-flaw fracture toughness data, (3) 
biaxial loading can reduce the shallow-flaw fracture toughness, (4) 
stress-based dual-parameter fracture toughness correlations can- 
not predict the effect of biaxial loading on shallow-flaw fracture 
toughness because in-plane stresses at the crack tip are not 
influenced by biaxial loading, and (5) an implicit strain-based dual- 
parameter fracture toughness correlation can predict the effect of 
biaxial loading on shallow-flaw fracture toughness. Experimental ir- 
radiation investigations have shown that (1) the irradiation-induced 
shift in Charpy V-notch vs temperature behavior may not be ade- 
quate to conservatively assess fracture toughness shifts due to 
embrittlement, and (2) the wide global variations of initial chemistry 
and fracture properties of a nominally uniform material within a 
pressure vessel may confound accurate integrity assessments that 
require baseline properties. 


12853 (EDF—93-NB-00152) Sicle software. Pumps and 
blowers modelling. Faulot, J.P.; Pastorini, S. Electricite de France 
(EDF), 92 - Clamart (France). Oct 1993. 41p. (In French). Order 
Number DE95625167. Source: OSTI; NTIS (US Sales Only); INIS. 

The SICLE software includes a simplified modelization for pumps 
located on fluid circuits. This modelization is based on operating 
specifications (four quadrants), on energy conservation equation 
and on the second law of dynamics. The pump is considered like a 
punctual component without storage of mass or energy. In that 
case, it is the simplest punctual component of the different elemen- 
tary modules of SICLE. Nevertheless, for a user, it represents one 
of the most complex component to model because of the many ge- 
ometrical (driving or not by motor, turbine with or without coupling, 
etc...) and functional possibilities (operating in the four quadrants, 
motor specifications, turbines specifications, internal loss values, 
etc...). (authors). 4 figs., 1 ref. 


12854 (INIS-JP—027, pp. 145-156) Accomplishments and 
challenges in development of an autonomous operation sys- 
tem. Endou, A. (Power Reactor and Nuclear Fue! Development 
Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center); Saiki, A.; 
Yoshikawa, S.; Okusa, K.; Suda, K. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). 1994. 431p. (CONF-9405245—: 
AIR’94: specialists’ meeting on application of artificial intelligence 
and robotics of nuclear plants, Tokai (Japan), 30 May - 1 jun 
1994). In Proceedings of specialists’ meeting on application of arti- 
ficial intelligence and robotics to nuclear plants. Order Number 
DE95709894. Source: OSTI; NTIS; INIS. 

The authors are studying an autonomous operation system for 
nuclear power plants in which Al plays key roles as an alternative 
of plant operators and traditional controllers. In contrast with past 
studies dedicated to assist the operators, the ultimate target of de- 
velopment of the autonomous operation system is to operate the 
nuclear plants by Al. To realize humanlike decision-making process 
by means of Al, the authors used a model-based approach from 
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multiple viewpoints and methodology diversity. A hierarchical dis- 
tributed cooperative multi-agent system configuration is adopted to 
allow to incorporate diversified methodologies and to dynamically 
reorganize system functions. In the present paper, accomplish- 
ments to date in the course of the development are described. 
Challenges for developing methodologies to attain dynamic reorga- 
nization are also addressed. (author). 


12855 (INIS-JP-027, pp. 203-213) Knowledge-based sup- 
port system for requirement elaboration in design. Furuta, 
Kazuo (Tokyo Univ. (Japan). Faculty of Engineering); Kondo, Shun- 
suke. Japan Atomic Energy Research Inst., Tokyo (Japan). 1994. 
431p. (CONF-9405245—: AIR’94: specialists’ meeting on applica- 
tion of artificial intelligence and robotics of nuclear plants, Tokai 
(Japan), 30 May - 1 jun 1994). In Proceedings of specialists’ meet- 
ing on application of artificial intelligence and robotics to nuclear 
plants. Order Number DE95709894. Source: OSTI; NTIS; INIS. 

Design requirements are the seeds of every design activity, but 
elicitation and formalization of them are not easy tasks. This paper 
proposes a method to support designers in such requirement elab- 
oration process with a computer. In this method the cognitive work 
space of designers is modeled by abstraction and structural hierar- 
chies, and supporting functions of knowledge-based requirement 
elaboration, requirement classification and assessment of content- 
ment status of requirements are provided on this framework. A 
prototype system was developed and tested using fast breeder re- 
actor design. (author). 


12856 (INIS-JP-027, pp. 217-227) Visual recognition and 
tracking of objects for robot sensing. Lowe, D.G. (British 
Columbia Univ., Vancouver, BC (Canada)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1994. 431p. (CONF-9405245—: 
AIR’94: specialists’ meeting on application of artificial intelligence 
and robotics of nuclear plants, Tokai (Japan), 30 May - 1 jun 
1994). In Proceedings of specialists’ meeting on application of arti- 
ficial intelligence and robotics to nuclear plants. Order Number 
DE95709894. Source: OSTI; NTIS; INIS. 

An overview is presented of a number of techniques used for 
recognition and motion tracking of articulated 3-D objects. With 
recent advances in robust methods for model-based vision and im- 
proved performance of computer systems, it will soon be possible 
to build low-cost, high-reliability systems for model-based motion 
tracking. Such systems can be expected to open up a wide range 
of applications in robotics by providing machines with real-time in- 
formation about their environment. This paper describes a number 
of techniques for efficiently matching parameterized 3-D models to 
image features. The matching methods are robust with respect to 
missing and ambiguous features as well as measurement errors. 
Unlike most previous work on model-based motion tracking, this 
system provides for the integrated treatment of matching and mea- 
surement errors during motion tracking. The initial application is in 
a system for real-time motion tracking of articulated 3-D objects. 
With the future addition of an indexing component, these same 
techniques can also be used for general model-based recognition. 
The current real-time implementation is based on matching straight 
line segments, but some preliminary experiments on matching arbi- 
trary curves are also described. (author). 


12857 (INIS-JP-027, pp. 229-240) A real time tracking vi- 
sion system and its application to robotics. Inoue, Hirochika 
(Tokyo Univ. (Japan). Faculty of Engineering). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1994. 431p. (CONF-9405245—: 
AIR’94: specialists’ meeting on application of artificial intelligence 
and robotics of nuclear plants, Tokai (Japan), 30 May - 1 jun 
1994). In Proceedings of specialists’ meeting on application of arti- 
ficial intelligence and robotics to nuclear plants. Order Number 
DE95709894. Source: OSTI; NTIS; INIS. 

Among various sensing channels the vision is most important for 
making robot intelligent. If provided with a high speed visual track- 
ing capability, the robot-environment interaction becomes dynamic 
instead of static, and thus the potential repertoire of robot behavior 
becomes very rich. For this purpose we developed a real-time 
tracking vision system. The fundamental operation on which our 
system based is the calculation of correlation between local images. 
Use of special chip for correlation and the multi-processor configu- 
ration enable the robot to track more than hundreds cues in full 


ERA Vol. 20, No. 6 147 





22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components and Accessories 


video rate. In addition to the fundamental visual performance, ap- 
plications for robot behavior control are also introduced. (author). 


12858 (INIS-JP—027, pp. 241-249) Visual control of a robot 
manipulator using neural networks. Kurazume, Ryo (Fujitsu 
Labs. Ltd., Kawasaki, Kanagawa (Japan)); Sekiguchi, Minoru; Na- 
gata, Shigemi. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1994. 431p. (CONF-9405245—: AIR’94: specialists’ meeting on ap- 
plication of artificial intelligence and robotics of nuclear plants, Tokai 
(Japan), 30 May - 1 jun 1994). In Proceedings of specialists’ meet- 
ing on application of artificial intelligence and robotics to nuclear 
plants. Order Number DE95709894. Source: OSTI; NTIS; INIS. 

This paper describes a vision-motor fusion system using neural 
networks, consisting of multiple vision sensors and a manipulator, 
for grasping an object placed in a desired position and attitude in a 
three-dimensional workspace. The system does not need compli- 
cated vision sensor calibration and calculation of a transformation 
matrix, and can thus be easily constructed for grasping tasks. An 
experimental system with two TV cameras and a manipulator with 
six degrees of freedom grasped a connector suspended in a three- 
dimensional workspace with high accuracy. (author). 


12859 (INIS-JP—027, pp. 251-258) The nuclear fuel rod 
character recognition system based on neural network tech- 
nique. Kim, Woong-Ki (Korea Atomic Energy Research Inst., 
Taejon (Korea, Republic of)); Park, Soon-Yong; Lee, Yong-Bum; 
Kim, Seung-Ho; Lee, Jong-Min; Chien, Sung-ll. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1994. 431p. (CONF-9405245—: 
AIR’94: specialists’ meeting on application of artificial intelligence 
and robotics of nuclear plants, Tokai (Japan), 30 May - 1 jun 
1994). In Proceedings of specialists’ meeting on application of arti- 
ficial intelligence and robotics to nuclear plants. Order Number 
DE95709894. Source: OSTI; NTIS; INIS. 

The nuclear fuel rods should be discriminated and managed sys- 
tematically by numeric characters which are printed at the end part 
of each rod in the process of producing fuel assembly. The charac- 
ters are used to examine manufacturing process of the fuel rods in 
the inspection process of irradiated fuel rod. Therefore automatic 
character recognition is one of the most important technologies to 
establish automatic manufacturing process of fuel assembly. In the 
developed character recognition system, mesh feature set ex- 
tracted from each character written in the fuel rod is employed to 
train a neural network based on back-propagation algorithm as a 
classifier for character recognition system. Performance evaluation 
has been achieved on a test set which is not included in a training 
character set. (author). 


12860 
port for design and ational use of human-machine 
interfaces. Johannsen, G. (Kassel Univ. (Gesamthochschule) (Ger- 
many)). Japan Atomic Energy Research Inst., Tokyo (Japan). 1994. 
431p. (CONF-9405245—: AIR’94: specialists’ meeting on applica- 
tion of artificial intelligence and robotics of nuclear plants, Tokai 
(Japan), 30 May - 1 jun 1994). In Proceedings of specialists’ meet- 
ing on application of artificial intelligence and robotics to nuclear 
plants. Order Number DE95709894. Source: OSTI; NTIS; INIS. 
The possibilities for knowledge support of different human user 
classes, namely operators, operational engineers and designers of 
human-machine interfaces, are discussed. Several human-machine 
interface functionalities are briefly explained. The paper deals with 
such questions as which type of knowledge is needed for design 
and operation, how to represent it, where to get it from, how to pro- 
cess it, and how to consider and use it. The relationships between 
design and operational use are thereby emphasised. (author). 


12861 (INIS-JP—027, pp. 281-288) Framework for man- 
machine interface design evaluation system considering 
cognitive factor. Itoh, Toru (Mitsubishi Electric Corp., Tokyo 
(Japan)); Sasaki, Kazunori; Yoshikawa, Hidekazu; Takahashi, 
Makoto; Furuta, Tomihiko. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1994. 431p. (CONF-9405245—: AIR’94: specialists’ 
meeting on application of artificial intelligence and robotics of nu- 
clear plants, Tokai (Japan), 30 May - 1 jun 1994). In Proceedings 
of specialists’ meeting on application of artificial intelligence and 
robotics to nuclear plants. Order Number DE95709894. Source: 
OSTI; NTIS; INIS. 
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It is necessary to improve human reliability in order to gain a 
higher reliability of the total plant system taking an account of 
development of plant automation and improvement of machine reli- 
ability. Therefore, the role of the man-machine system will come to 
be important. Accordingly, the evaluation of the man-machine sys- 
tem design information is desired in order to solve the mismatch 
problem between plant information presented by the man-machine 
system and information required by the operator comprehensively. 
This paper discusses required functions and software framework 
for the man-machine interface design evaluation system. The man- 
machine interface design evaluation system has features to extract 
the potential matters which are inherent on the design information 
of man-machine system by simulating the operator behavior, the 
plant system and the man-machine system, considering the opera- 
tor’s cognitive performance and time dependency. (author). 


12862 (INIS-JP—027, pp. 289-311) A study on advanced 
man-machine interface system for autonomous nuclear power 
plants. Matsuoka, Takeshi (Ship Research Inst., Mitaka, Tokyo 
(Japan)); Numano, Masayoshi; Fukuto, Junji; Sugasawa, Shinobu; 
Miyazaki, Keiko; Someya, Minoru; Haraki, Nobuo. Japan Atomic 
Energy Research Inst., Tokyo (Japan). 1994. 431p. (CONF- 
9405245-: AIR’94: specialists’ meeting on application of artificial 
intelligence and robotics of nuclear plants, Tokai (Japan), 30 May - 
1 jun 1994). In Proceedings of specialists’ meeting on application 
of artificial intelligence and robotics to nuclear plants. Order Num- 
ber DE95709894. Source: OSTI; NTIS; INIS. 

A man-machine interface(MMIl) system of an autonomous nu- 
clear power plant has an advanced function compared with that of 
the present nuclear power plants. The MMI has a function model of 
a plant state, and updates and revises this function model by itself. 
This paper describes the concept of autonomous nuclear power 
plants, a plant simulator of an autonomous power plant, a con- 
tracted function model of a plant state, three-dimensional color 
graphic display of a plant state, and an event-tree like expression 
for plant states. (author). 


12863 (INIS-JP—027, pp. 313-322) Nuclear power plant mon- 
itoring using real-time learning neural network. Nabeshima, 
Kunihiko (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Tuerkcan, E.; Ciftcioglu, 
O. Japan Atomic Energy Research Inst., Tokyo (Japan). 1994. 
431p. (CONF-9405245—: AIR’94: specialists’ meeting on applica- 
tion of artificial intelligence and robotics of nuclear plants, Tokai 
(Japan), 30 May - 1 jun 1994). In Proceedings of specialists’ meet- 
ing on application of artificial intelligence and robotics to nuclear 
plants. Order Number DE95709894. Source: OSTI; NTIS; INIS. 

In the present research, artificial neural network (ANN) with real- 
time adaptive learning is developed for the plant wide monitoring of 
Borssele Nuclear Power Plant (NPP). Adaptive ANN learning capa- 
bility is integrated to the monitoring system so that robust and 
sensitive on-line monitoring is achieved in real-time environment. 
The major advantages provided by ANN are that system modelling 
is formed by means of measurement information obtained from a 
multi-output process system, explicit modelling is not required and 
the modelling is not restricted to linear systems. Also ANN can re- 
spond very fast to anomalous operational conditions. The real-time 
ANN learning methodology with adaptive real-time monitoring ca- 
pability is described below for the wide-range and plant-wide data 
from an operating nuclear power plant. The layered neural network 
with error backpropagation algorithm for learning has three layers. 
The network type is auto-associative, inputs and outputs are ex- 
actly the same, using 12 plant signals. (author). 


12864 (INIS-JP—027, pp. 325-333) Some advanced concepts 
of mobile robotics for plant inspection and maintenance. 
Halme, A. (Helsinki Univ. of Technology, Espoo (Finland). Automa- 
tion Technology Lab.). Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1994. 4381p. (CONF-9405245—: AIR'94: specialists’ meet- 
ing on application of artificial intelligence and robotics of nuclear 
plants, Tokai (Japan), 30 May - 1 jun 1994). In Proceedings of spe- 
cialists’ meeting on application of artificial intelligence and robotics 
to nuclear plants. Order Number DE95709894. Source: OSTI; 
NTIS; INIS. 

The paper introduces two concepts in robotics the feasibility of 
which are presently being studied for plant inspection/maintenance 





purposes. One of them is a walking machine platform which utilizes 
walking on discrete set of points making it possible to feed energy 
trough legs and/or grip on fixing points when needing strong sup- 
port or climbing on walls. The other is a robot society concept in 
which the work is distributed among the member robots of the soci- 
ety. The society has an inner communication system trough which 
information is spread between the members. The control system of 
the society takes care of the task coordination and communication 
between the society and the user. As a special feature energy dis- 
tribution within the society is considered. The concept is suggested 
for inspection and cleaning type of work in process equipment area 
and also inside processes in some cases. (author). 


12865 (INIS-JP-027, pp. 335-344) A walkcrawling robot for 
reactor vessel inspection in advanced reactors. Spelt, P.F. 
(Oak Ridge National Lab., TN (United States)); Crane, C.; Feng, 
L.; Abidi, M.; Tosunoglu, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1994. 431p. (CONF-9405245—: AIR’94: specialists’ 
meeting on application of artificial intelligence and robotics of nu- 
clear plants, Tokai (Japan), 30 May - 1 jun 1994). In Proceedings 
of specialists’ meeting on application of artificial intelligence and 
robotics to nuclear plants. Order Number DE95709894. Source: 
OSTI; NTIS; INIS. 

A consortium of four universities and the Center for Engineering 
Systems Advanced Research of the Oak Ridge National Labora- 
tory has designed a prototype wall-crawling robot to perform weld 
inspection in advanced nuclear reactors. Design efforts for the re- 
actor vessel inspection robot (RVIR) concentrated on the Advanced 
Liquid Metal Reactor because it presents the most demanding en- 
vironment in which such a robot must operate. The RVIR consists 
of a chassis containing two sets of suction cups that can alter- 
nately grasp the side of the vessel being inspected, providing both 
locomotion and steering functions. Sensors include three CCD 
cameras and a weld inspection device based on new shear-wave 
technology. The restrictions of the inspection environment pre- 
sented major challenges to the team. These challenges were met 
in the prototype, which has been tested in a non-radiation, room- 
temperature mockup of the robot work environment and shown to 
perform as expected. (author). 


12866 (INIS-JP—027, pp. 345-357) Application of au 
tonomous mobile patrol system for nuclear power plants. 
Kanemoto, Shigeru (Toshiba Corp., Kawasaki, Kanagawa (Japan)); 
Tai, Ichiro; Ozaki, Osamu; Shimada, Hideo; Okano, Hideharu. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1994. 431p. 
(CONF-9405245-—: AIR’94: specialists’ meeting on application of 
artificial intelligence and robotics of nuclear plants, Tokai (Japan), 
30 May - 1 jun 1994). In Proceedings of specialists’ meeting on ap- 
plication of artificial intelligence and robotics to nuclear piants. 
Order Number DE95709894. Source: OSTI; NTIS; INIS. 

The integrity of the components of an operating nuclear power 
plant(NPP) is usually monitored daily by an operator patrol. 
Currently, there are a great need to replace such human patrol ac- 
tivities by automated remote monitoring in order to reduce radiation 
exposure and severe workload. From this perspective, with the 
sponsorship of the Ministry of International Trade and indus- 
try(MITI), we started and R and D project with the objective of 
developing an autonomous mobile patrol system for NPPs. The 
project started in 1991 and is scheduled to be completed in 1996. 
The main targets of this project are as follows. (1) development of 
an autonomous and independent mobile robot, (2) development of 
a transportable compact remote sensing system for plant compo- 
nent inspection, (3) development of a patrol guidance and sensing 
data evaluation system supporting the daily activity of operators in 
plant monitoring. The present paper describes the concept of the 
entire patrol system and its three main component technologies, 
that is, mobile robot, remote sensing and inspected data evalua- 
tion. (author). 


12867 (INIS-JP-027, pp. 359-367) Design of teleoperated 
robot system for nozzle dam maintenance in steam generator. 
Kim, Chang-Hoi (Korea Atomic Energy Research Inst., Taejon (Ko- 
rea, Republic of)); Hwang, Suk-Young; Lee, Young-Gwang; Kim, 
Byung-Soo; Kim, Seung-Ho; Lee, Jong-Min. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1994. 4381p. (CONF-9405245—: 
AIR’94: specialists’ meeting on application of artificial intelligence 
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and robotics of nuclear plants, Tokai (Japan), 30 May - 1 jun 

1994). In Proceedings of specialists’ meeting on application of arti- 

ficial intelligence and robotics to nuclear plants. Order Number 
DE95709894. Source: OSTI; NTIS; INIS. 

The recent development of teleoperated manipulator system in 
KAERI is presented. The manipulator system is composed of 
master-slave arm and control system with VME based hierarchical 
structure. Supervisory control part with graphic workstation pro- 
vides affluent visual information to human operator. This robot can 
be operated either in the teleoperation mode with master-slave or 
in the program mode running by computer system itself to enable 
installation or removal of nozzle dam appropriately within a water 
chamber of steam generator. Evaluation and analysis have been 
carried out to get optimal parameters of the robot. (author). 


12868 (INIS-UP—027, pp. 369-379) Teleoperated mobile 
robot (KAEROT) for inspection in nuclear facilities. Kim, Byung- 
Soo (Korea Atomic Energy Research Inst., Taejon (Korea, Republic 
of)); Kim, Chang-Hoi; Hwang, Suk-Young; Kim, Seung-Ho; Lee, 
Jong-Min. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1994. 431p. (CONF-9405245—: AIR’94: specialists’ meeting on ap- 
plication of artificial intelligence and robotics of nuclear plants, Tokai 
(Japan), 30 May - 1 jun 1994). In Proceedings of specialists’ meet- 
ing on application of artificial intelligence and robotics to nuclear 
plants. Order Number DE95709894. Source: OSTI; NTIS; INIS. 

A teleoperated mobile robot, named as KAEROT, has been de- 
veloped for inspection and maintenance in nuclear facilities. It is 
composed of the planetary wheel-type mobile unit and 5 DOF ma- 
nipulator one. The mobile unit is able to climb up and down stairs 
with high stability. This paper presents the kinematic analysis of 
KAEROT and the stair climbing algorithm. The proposed algorithm 
consists of two parts; one is to generate the moving path, and the 
other is to calculate the angular velocity of each wheel to follow up 
the generated reference path. Simulations and experiments on the 
irregular stairs have been carried out with the developed mobile 
robot. The proposed algorithm is proved to be very effective for in- 
spection in nuclear facilities. The inclination angle of robot is 
maintained below 30.8deg while it is climbing up the stairs of a 
slope of 25deg. (author). 


12869 (NEA-CSNI-R-94-11, pp. 199-205) Heat flux distribu- 
tion from a volumetrically heated pool with high Rayleigh 
number. Kymaelaeinen, O. (imatran Voima Oy (IVO), Helsinki (Fin- 
land)); Tuomisto, H.; Hongisto, O.; Theofanous, T.G. Nuclear 
Energy Agency, 75 - Paris (France). 1994. (CONF-940375—: Office 
for Economic Cooperation and Development/Nuclear Energy 
Agency workshop on large molten pool heat transfer, Grenoble 
(France), 9-11 Mar 1994). In Large molten pool heat transfer. 
563p. Order Number DE95625168. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Experimental results are presented on the heat flux distribution 
at the boundaries of volumetrically heated pools at high enough 
Rayleigh numbers to be directly relevant to the problem of reten- 
tion of a molten corium pool inside the lower head of a reactor 
pressure vessel. The experimental 2 D facility (COPO) is geometri- 
cally similar to the lower head of a VVER-440 reactor. It is shown 
that the heat flux on the vertical side wall is essentially uniform, the 
downward heat flux strongly depends on position along the curved 
wall, and average fluxes on the side and downward direction are 
quasi in agreement with existing correlations. The heat flux along 
the lower curved wall seems to be independent of the presence 
and extent of the liquid pool portion above it. 7 figs., 8 refs. 


12870 (NEA-CSNI-R-94-11, pp. 207-225) The Scarabee BF1 
experiment with a molten U O2 pool and its interpretation. 
Kayser, G. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucleaire). Nuclear En- 
ergy Agency, 75 - Paris (France). 1994. (CONF-940375—: Office for 
Economic Cooperation and Development/Nuclear Energy Agency 
workshop on large molten pool heat transfer, Grenoble (France), 9- 
11 Mar 1994). In Large molten pool heat transfer. 563p. Order 
Number DE95625168. Source: OSTI; NTIS (US Sales Only); INIS. 

The BF1 test was performed in the SCARABEE reactor in 1985, 
with 5 kg of molten U Oz in a 6 cm diameter stainless steel cru- 
cible cooled by flowing sodium from the outside. The molten pool 
is brought to different power plateaus, up to 140 W/cm3, in order 
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to study the natural convection heat transfer in the pool. The 
results are analyzed by the THEBES code, then by Seiler’s corre- 
lations established through the BAFOND water tests and by 
Kulacki and Emara’s correlations for axial heat transfer. It is shown 
that the heat radiation at the upper surface played an important 
role, and that the experimental heat transfer is better than the dif- 
ferent correlations would indicate. For the axial heat transfer, an 
explanation based on a phase change effect on the surface, is pro- 
posed; for the radial one, a likely correction coefficient is given. 5 
figs., 4 tabs., 7 refs. 


12871 (NEA-CSNI-R-94-11, pp. 229-251) Natural convection 
heat transfer in volumetrically heated spherical pools. Asfia, 
F.J. (California Univ., Los Angeles, CA (United States). School of 
Engineering and Applied Science); Dhir, V.K. Nuclear Energy 
Agency, 75 - Paris (France). 1994. Contract RP 8006-32. 
(CONF-940375-—: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). In Large molten pool 
heat transfer. 563p. Order Number DE95625168. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results of experiments conducted to determine the heat transfer 
to the bounding walls of partially filled spherical cavities (a pyrex 
bell jar) are reported. The pools are volumetrically heated (mag- 
netron) and the bounding wall is cooled from outside (subcooled 
water). Three types of boundary conditions, free surface, nearly in- 
sulated rigid wall and a cooled rigid wall, were employed at the 
pool surface. Freon 113 is used. Pool depth and pool radius are 
varied parametrically; as such, pool Rayleigh number is varied be- 
tween 10'' and 10'*. Correlations for local and average heat 
transfer coefficients along the curved boundary of the pool have 
been developed. 13 figs., 1 tab., 10 refs. 


12872 (NUREG—1482-Draft) Guidelines for inservice testing 
at nuclear power plants. Draft report for comment. Campbell, 
P. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering. Nov 1993. 182p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS. 

In this report, the staff gives licensees guidelines for developing 
and implementing programs for the inservice testing of pumps and 
valves at commercial nuclear power plants. The report includes 
U.S. Nuclear Regulatory Commission (NRC) guidance and recom- 
mendations on inservice testing issues. The staff discusses the 
regulations, the components to be included in an inservice testing 
program, and the preparation and content of cold shutdown and 
refueling outage justifications and requests for relief from the Amer- 
ican Society of Mechanical Engineers Code requirements. The staff 
also gives specific guidance on relief acceptable to the NRC and 
advises licensees in the use of this information for application at 
their facilities. The staff discusses the revised standard technical 
specifications for the inservice testing program requirements and 
gives guidance on the process a licensee may follow upon finding 
an instance of noncompliance with the Code. 


12873 (NUREG/CR-6264-Vol.1) Validity limits in J 
resistance curve determination: An assessment of the Jy 
Parameter. Volume 1. Shih, C.F. (Brown Univ., Providence, RI 
(United States). Div. of Engineering); Liu, X.H. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering 
Technology; Brown Univ., Providence, Ri (United States). Div. of 
Engineering. Feb 1995. 31p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). (BMI-2181-Vol.1). 
Source: OSTI; NTIS; INIS; GPO. 

Significant advances in elastic-plastic fracture became possible 
with the introduction of Rice’s path independent J-integral which 
has two physical meanings. First, the J-integral is equivalent to the 
energy release rate associated with a virtual crack advance. Sec- 
ondly, J can be regarded as the strength of the stress and strain 
singularity near a stationary crack tip. As a result of several experi- 
mental studies, the J-integral is generally accepted as a valid 
parameter to characterize a material’s resistance to the onset of 
crack growth under large-scale yielding. Driven by simplicity and the 
practical benefits that could be derived from a geometry and size- 
independent material resistance curve for large amounts of crack 
growth, Jy, a modified J parameter was introduced. Initial results 
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using Jy were encouraging but subsequent studies did not support 
the earlier results. The present computational study presented in 
Volume 1 of this report investigates several forms of this parame- 
ter, how they are derived and the validity of these parameters for 
small and large amounts of crack growth. It is concluded that nei- 
ther J nor Jy (nor any single parameter) can satisfactorily capture 
the full range of near-tip fracture states. A discussion on the range 
of validity of Jy is given in Volume 2. This work is relevant for as- 
sessing structural integrity of nuclear pressure vessels and piping. 


12874 (NUREG/CR-6264-Vol.2) Validity limits in J 
resistance curve determination: A computational approach to 
ductile crack growth under large-scale yielding conditions. 
Volume 2. Shih, C.F. (Brown Univ., Providence, Ri (United States). 
Div. of Engineering); Xia, L.; Hutchinson, J.W. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Engineering 
Technology; Brown Univ., Providence, Ri (United States). Div. of 
Engineering; Harvard Univ., Cambridge, MA (United States). Div. 
of Applied Sciences. Feb 1995. 46p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (BME 
2181-Vol.2). Source: OSTI; NTIS; INIS; GPO. 

In this report, Volume 2, Mode | crack initiation and growth under 
plane strain conditions in tough metals are computed using an 
elastic/plastic continuum model which accounts for void growth and 
coalescence ahead of the crack tip. The material parameters in- 
clude the stress-strain properties, along with the parameters 
characterizing the spacing and volume fraction of voids in material 
elements lying in the plane of the crack. For a given set of these 
parameters and a specific specimen, or component, subject to a 
specific loading, relationships among load, load-line displacement 
and crack advance can be computed with no restrictions on the ex- 
tent of plastic deformation. Similarly, there is no limit on crack 
advance, except that it must take place on the symmetry plane 
ahead of the initial crack. Suitably defined measures of crack tip 
loading intensity, such as those based on the J-integral, can also 
be computed, thereby directly generating crack growth resistance 
curves. In this report, the model is applied to five specimen ge- 
ometries which are known to give rise to significantly different 
crack tip constraints and crack growth resistance behaviors. Com- 
puted results are compared with sets of experimental data for two 
tough steels for four of the specimen types. Details of the load, dis- 
placement and crack growth histories are accurately reproduced, 
even when extensive crack growth takes place under conditions of 
fully plastic yielding. A description of material resistance to crack 
initiation and subsequent growth is essential for assessing struc- 
tural integrity such as nuclear pressure vessels and piping. 


12875 (STUK-YTO-TR-57) Conversion of fracture tough- 
ness testing values from small scale three point bending test 
specimens to small scale yielding state (SSY) by elastic- 
plastic stress analysis. |konen, K. (Technical Research Centre of 
Finland, Espoo (Finland). Nuclear Engineering Lab.). Finnish Cen- 
tre for Radiation and Nuclear Safety (STUK), Helsinki (Finland). Jul 
1993. 6ip. (In Finnish). Order Number DE95625169. Source: 
OSTI; NTIS; INIS. 

The report describes the work performed for achieving readiness 
to calculate fracture toughness dependence on dimension effects 
and loading conditions in fracture test specimens and real struc- 
tures. In the report two- and three-dimensional computer codes 
developed and caiculational methods applied are described. One of 
the main goals is to converse fracture toughness from small scale 
three point bending test specimens to case of a depth crack in 
plane strain i.e. to small scale yielding state (SSY) by numerical 
elastic-plastic stress analysis. Thickness effect of a test specimens 
and effect of a crack depth are separately investigated. Tests of 
three point bending specimens with and without sidegrooves and 
curved crack front are numerically simulated and experimental and 
computed results are compared. J-integral is calculated along 
crack front and also from force-deflection dependence of the beam. 
For the analyses the computing system was thoroughly automa- 
tized. Measuring capacity of three point bending test specimens 
was tried to evaluate. (orig.) (7 refs., 54 figs.). 
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Refer also to citation(s) 12753, 12897, 12900, 12901, 12921, 
12922, 12931, 14657 


12876 (KFK--1994-16/G) Laboratory experiments with im- 
pacting fuel rods. Kiss, S.; Lipcsei, S. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Oct 1994. [14p.] (CONF-9406113—: 25. informal meeting on reac- 
tor noise, Raleigh, NC (United States), 13-15 Jun 1994). Order 
Number DE95621683. Source: OSTI; NTIS (US Sales Only); INIS. 

Vibration surveillance and diagnostics of fuel rods and fuel as- 
semblies are important tasks in NPPs. Thus accurate knowledge of 
vibration phenomena and measurability is very important. Experi- 
mental results on models without limiter give good coincidence with 
theoretical calculations. Spectra measured on impacting rod be- 
come smoother with increasing impacting level. Spectra of fuel 
rods have a wider range in impacting rate and higher level of 
smoothing than spectra of model rod have. The impacting rate 
strongly depends on mechanical properties of the rod. By the ex- 
periments, one can state that as for Fourier spectra the only thing 
caused by the impacts is the smoothening. However, there is a 
chance to give faulty diagnosis by Fourier spectra only. Conse- 
quently, investigation of fuel rod vibration requires increased 
caution. (author) 4 refs.; 12 figs.; 1 tab. 
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12877 (ANL/ES/CP-85387) On-line plant transient diagnos- 
tics and management. Wei, T.Y.C. Argonne National Lab., IL 
(United States). [1994]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
941210—-8: Power generation conference, Orlando, FL (United 
States), 7-9 Dec 1994). Order Number DE95008401. Source: 
OSTI; NTIS; INIS; GPO Dep. 


Short communication. NUCLEAR POWER PLANTS/on-line sys- 


tems; NUCLEAR POWER PLANTS/reactor control systems; 
REACTOR CONTROL SYSTEMS/artificial intelligence; TRAN- 
SIENTS; EXPERT SYSTEMS; KNOWLEDGE BASE; HEAT 
TRANSFER; HYDRAULICS; ANL; NEURAL NETWORKS 


12878 (CEA-CONF—11915) Improvement of  thermo- 
mechanical properties of ceramic materials for nuclear 
applications. Decroix, G.M. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie); 
Gosset, D.; Kryger, B.; Boussuge, M.; Burlet, H. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1994. 10p. (CONF-940641-—: 8. 
world ceramic congress, Florence (Italy), 29 Jun - 4 jul 1994). Order 
Number DE95625176. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to improve the thermo-mechanical properties of materi- 
als used as neutron absorbers in nuclear reactors, cermet or 
cercer have been produced with two original microstructures: 
micro- or macro-dispersed composites. The composites thermal 
shock resistance has been evaluated in an image furnace. The 
microstructures we obtained involve different reinforcement mecha- 
nisms, such as crack deflection, crack branching, crack bridging or 
microcrack toughening, and improvement of thermal conductivity. 
The results reveal a significant improvement of the thermo- 
mechanical properties of the boron base neutron absorbers whose 
fabrication process leads to a macro-dispersed microstructure. (au- 
thors). 8 refs., 8 figs., 2 tabs. 


12879 (CONF-9410216-8) A confirmatory research ap- 
proach to the measurement of EMI/RFI in commercial nuclear 
power plants. Kercel, S.W. Oak Ridge National Lab., TN (United 
States). [1995]. 22p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 22. transactions of the water reactor 
safety information meeting; Bethesda, MD (United States); 24-26 
Oct 1994. Order Number DE95007383. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Oak Ridge National Laboratory (ORNL) is conducting confir- 
matory research on the measurement of electromagnetic/radio 
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frequency interference (EMI/RFI) in nuclear power plants while it 
makes a good beginning, the currently available research data are 
not sufficient to characterize the EMI/RFI environment of the typical 
nuclear plant. Data collected over several weeks at each of several 
observation points are required to meet this need. To collect the re- 
quired data, several approaches are examined, the most promising 
of which is the relatively new technology of application specific 
spectral receivers. While several spectral receiver designs have 
been described in the literature, none is well suited for nuclear 
power plant EMI/RFI surveys. This paper describes the develop- 
ment of two receivers specifically designed for nuclear power plant 
EMI/RFI surveys. One receiver surveys electric fields between 5 
MHz and 8 GHz, while the-other surveys magnetic fields between 
305 Hz and 5 MHz. The results of field tests at TVA’s Bull Run 
Fossil Plant are reported. 


12880 (IAEA-TECDOC~780, pp. 43-51) Evaluation methods 
for the | and C safety softwares of nuclear power plants. 
Henry, J.Y. (Departement d’Evaluation de la Surete, Fontenay-aux- 
Roses (France). Inst. de Protection et de Surete Nucleaire); 
Soubies, B.; Le Meur, M.; Boulc’h, J. International Atomic Energy 
Agency, Vienna (Austria). Dec 1994. (CONF-9210499—: Technical 
committee meeting on safety assessment of computerized control 
and protection systems, Vienna (Austria), 12-16 Oct 1992). In 
Safety assessment of computerized control and protection sys- 
tems. Report of a technical committee meeting held in Vienna, 
12-16 October 1992. 98p. Order Number DE95621686. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Use of microcomputer-based systems, like "Integrated Digital 
Protection System” (SPIN), which controls safety functions, have 
led to particular provisions specific to the technology of PWR 1300 
MWe | and C. A first set of software dispositions has been estab- 
lished, which considers quality assurance aspects, organization of 
the software development cycle in terms of phases, independence 
between software teams for development and validation, and tests 
on the manufacturer's trial platform followed by tests on the first 
unit to complete the validation. Operating experience, obtained 
since the startup of these systems (1983), has led to improve- 
ments in the maintenance procedures. Each new release of the 
software should be validated with a similar process to the one 
used for the initial design and in particular, tests have to be applied 
to the whole software, not only to modified modules. At this time, a 
new design of the 1400 MWe French nuclear plants | and C (PWR 
- N4 project) is under evaluation. The manufacturer has introduced 
important changes in design and realization processes of the 
safety systems, specially, for the SPIN (COS - N4). These ones af- 
fect especially the programming and design methods which are 
mainly based on SAGA. This CASE tool dedicated to the software 
design and automatic code generation, has been designed for data 
acquisition and data processing in a real-time system. These new 
methods need particular requirements to ensure that improvements 
of the testability and the maintenability of the software they pro- 
duce are effective and guarantee the intended safety for this type 
of system. Moreover, the automatic code generation and the con- 
trol configuration of the SAGA tool make need for the validation of 
the full production line of the SPIN safety software. New methods 
used by the protection system manufacturer will be explained. The 
methodology of safety software evaluation of the N4 project and 
the associated criteria will be set out. (author). 


12881 (INIS-JP-027, pp. 157-168) Implementation of a 
model reference adaptive control system using neural network 
to control a fast breeder reactor evaporator. Ugolini, D. (Power 
Reactor and Nuclear Fuel Development Corp., Oarai, Ibaraki 
(Japan). Oarai Engineering Center); Yoshikawa, S.; Endou, A. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1994. 431p. 
(CONF-9405245-: AIR’94: specialists’ meeting on application of 
artificial intelligence and robotics of nuclear plants, Tokai (Japan), 
30 May - 1 jun 1994). In Proceedings of specialists’ meeting on ap- 
plication of artificial intelligence and robotics to nuclear plants. 
Order Number DE95709894. Source: OSTI; NTIS; INIS. 

Artificial intelligence is foreseen as the base for new control sys- 
tems aimed to replace traditional controllers and to assist and 
eventually advise plant operators. This paper discusses the devel- 
opment of an indirect model reference adaptive control (MRAC) 
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system, using the artificial neural network (ANN) technique, and its 
implementation to control the outlet steam temperature of a sodium 
to water evaporator. The ANN technique is applied in the identifica- 
tion and in the control process of the indirect MRAC system. The 
emphasis is placed on demonstrating the efficacy of the indirect 
MRAC system in controlling the outlet steam temperature of the 
evaporator, and on showing the important function covered by the 
ANN technique. An important characteristic of this control system is 
that it relays only on some selected input variables and output vari- 
ables of the evaporator model. These are the variables that can be 
actually measured or calculated in a real environment. The results 
obtained applying the indirect MRAC system to control the evapo- 
rator model are quite remarkable. The outlet temperature of the 
steam is almost perfectly kept close to its desired set point, when 
the evaporator is forced to depart from steady state conditions, 
either due to the variation of some input variables or due to the al- 
teration of some of its internal parameters. The results also show 
the importance of the role played by the ANN technique in the 
overall control action. The connecting weights of the ANN nodes 
self adjust to follow the modifications which may occur in the char- 
acteristic of the evaporator model during a transient. The efficiency 
and the accuracy of the control action highly depends on the on- 
line identification process of the ANN, which is responsible for 
upgrading the connecting weights of the ANN nodes. (J.P.N.). 


12882 (INIS-UA-006, pp. 129-132) Experimental study of 
possibility of creation of system for monitoring stress state in 
vessels of water-moderated reactor of VVER type. Veselovskij, 
0.1. (AN Ukrainskoj SSR, Kiev (Ukraine). Inst. Yadernykh Issie- 
dovanij); Karasev, B.S.; Marchenko, M.Yu.; Fedotova, L.L.; 
Gurevich, M.E.; Nosar’, A.|. Natsional'nyi Nauchnyi Tsentr, Kharkov 
(Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 150p. (in 
Russian). In Physics of radiation damage and radiation materials 
technology. Order Number DE95624095. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Violation of normal service conditions results in unsteady temper- 
ature and stress fields in the reactor vessel. To follow the 
temperature field and thermo-elastic stress a method based on the 
measurement of a time required for a supersonic pulse to travel 
through the vessel wall is proposed. The method is realized in a 
model monitoring system. The results of study is depicted in the 
plots of temperature and stress versus sample thickness. It is 
concluded that the system inter grated into the maintenance diag- 
nostics complex can improve the performance safety and reability 
of atomic power plants. 


12883 (KFKI-1994-12/G) Methodological examination of 
UAR-based change detection. Racz, A.; Kiss, S. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Jul 1994. [27p.] (CONF-9406113—: 25. informal meet- 
ing on reactor noise, Raleigh, NC (United States), 13-15 Jun 
1994). Order Number DE95621676. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A methodological examination was performed in order to investi- 
gate the applicability of the combination of the well-known 
Univariate Auto Regressive (UAR) model and the classical binary 
Sequential Probability Ratio Testing (SPRT) method. The signal 
was recorded by a vibration detector fixed at a white-noise excited 
fuel rod. During the experiments, the following abnormality (or mi- 
nor changes) were simulated: loosening of the detector, changes 
in the underlying system (constraints and the environment), rod im- 
pact. The residual time series were generated by an UAR model 
while the hypothesis testing was performed by a binary SPRT ap- 
plied for checking the variation of the variance of the residual. 
Although the results are very promising, few disturbing effects were 
recognized also, which seem to be unexplained yet, therefore they 
need more careful application of this familiar combination. (author) 
14 refs.; 21 figs.; 3 tabs. 
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12884 (DOE/CH/10618-T2) Description of the US Geolog!- 
cal Survey's slug-test and borehole geophysical-logging work 
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at the Hallam Nuclear Facility. July to November 1994. Geologi- 
cal Survey, Lincoln, NE (United States). Water Resources Div. 1 
Dec 1994. 13p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Interior, Washington, DC (United States). 
DOE Contract Al02-94CH10618. Order Number DE95010351. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Four aquifer slug-tests were performed in two observation wells 
1B and 4C at Hallam Nuclear Facility, Nebraska. Well 1B re- 
sponded more rapidly than 4C. Borehole geophysics data were 
collected in observation wells 1B, 4C, B-4, B-8, and B-10 on 
November 3. 


12885 (EDF—94-NV-00012) Climatological and atmospheric 
dispersion conditions at the Cattenom site. Jove, J.; Marchand, 
O. Electricite de France (EDF), 92 - Clamart (France). Mar 1993. 
32p. (In French). Order Number DE95624885. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The statistics in the "Meteorology” chapter of the Cattenom 
safety report concern conditions relating to site climatology (tem- 
perature, relative humidity, precipitations, wind speed and direction) 
and atmospheric dispersion (influence of rain and atmospheric sta- 
bility on wind speed and wind direction distribution). The data used 
were provided by the weather station continuously operating on the 
site, comprising a surface station MISTRAL and a solar. The statis- 
tics are based on measurements performed between May 90 and 
December 92. Generally speaking, these statistics show: -that the 
Cattenom climatological conditions are very close to those of Metz, 
- that wind distribution is characterized by a channel effect corre- 
sponding to the Moselle valley, - that in rainy weather, the winds 
come from the SW and are stronger than in dry weather, - that the 
"low diffusion” category corresponds to slight winds oriented 
through the Moselle valley, whereas in the "normal diffusion” cate- 
gory, West winds prevail. (authors). 6 figs., 10 tabs. 


12886 (EGG-NPR-10625) New Production Reactor Site 
characterization. Volume 3, NPR Site geologic report. Moser, 
K.R. (Gokder Associates, Inc., Redmond, WA (United States)); 
Kath, R.R.; Zepeda, R.L. EG and G Idaho, Inc., Idaho Falls, ID 
(United States); Golder Associates, Inc., Redmond, WA (United 
States). Feb 1992. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE95008597. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report is a presentation of the results of geologic mapping 
conducted within and adjacent to a 5-mile radius area around the 
New Production Reactor (NPR) Site at the Idaho National Engi- 
neering Laboratory (INEL). This work was conducted in support of 
ongoing site characterization studies. The objective of the geologic 
mapping was to locate and describe any volicanotectonic or tec- 
tonic features as well as site-specific geologic conditions that might 
impact the proposed facility in terms of earthquake ground motions 
and surface deformation. The geologic characterization investiga- 
tion of the proposed NPR Site described in this report was 
conducted as part of a larger geologic investigation within the East- 
ern Snake River Plain (ESRP) that focused on regional volcanic 
features (i.e., volcanic rift zones and volcanic zones) that might im- 
pact the proposed NPR Site. 


12887 (IAEA-TECDOC-—755) Assessing the radiological im- 
pact of past nuclear activities and events. Part of the IAEA/ 
CEC co-ordinated research programme on the validation of 
environmental model predictions (VAMP). International Atomic 
Energy Agency, Vienna (Austria). Jul 1994. 137p. Order Number 
DE95624202. Source: OSTI; NTIS (US Sales Only); INIS. 

The report is a compilation of papers presented during the July 
1993 Special Plenary Session of the VAMP (Validation of Environ- 
mental Model Predictions). The papers are grouped in 4 chapters: 
Assessment in the vicinity of nuclear weapons test sites (4 pa- 
pers), Assessment in the vicinity of nuclear weapons production 
facilities (2 papers), Post-Chernobyl dose assessment studies (4 
papers) and Assessment in the vicinity of dumped radioactive 
waste (1 paper). A separate abstract was prepared for each paper. 
Refs, figs and tabs. 


12888 (IAEA-TECDOC-755, pp. 115-123) CEC/CIS joint pro- 
gramme on the consequences of the Chernobyl accident. 
Kelly, G.N. (Commission of the European Communities, Brussels 





(Belgium)); Cecille, L. International Atomic Energy Agency, Vienna 
(Austria). Jul 1994. In Assessing the radiological impact of past nu- 
clear activities and events. Part of the IAEA/CEC co-ordinated 
research programme on the validation of environmental model pre- 
dictions (VAMP). 137p. Order Number DE95624202. Source: 
OSTI; NTIS (US Sales Only); INIS 

This paper summarises the CEC/CIS joint programme on the 
consequences of the Chernobyl accident. The joint programme 
was initiated in 1992 following the signature of an Agreement be- 
tween the Commission and the relevant Ministries in Belarus, 
Russia and Ukraine. The scope and content of the programme are 
described together with the management structure that has been 
implemented to ensure the successful conduct of the projects. 
Progress made during the first year, within each area of the pro- 
gramme, is summarised and priorities for, and the direction of, 
future work are indicated. (author). 2 refs. 


12889 (IAEA-TECDOC—755, pp. 125-126) A short note on 
recent USA/CIS collaborative studies on impact assessment. 
Templeton, W.L. (Battelle Pacific Northwest Lab., Richland, WA 
(United States)). International Atomic Energy Agency, Vienna (Aus- 
tria). Jul 1994. In Assessing the radiological impact of past nuclear 
activities and events. Part of the IAEA/CEC co-ordinated research 
programme on the validation of environmental model predictions 
(VAMP). 137p. Order Number DE95624202. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In 1989 the USA and the former Soviet Union signed a Memo- 
randum of Understanding (MOU) to conduct collaborative studies 
on Aquatic Radioecology and Dose Assessment as consequence 
of the Chernobyisk-4 reactor accident. In 1993 separate MOUs 
with Russia and Ukraine were signed. Initially the studies were fo- 
cused on the Pripyat and the Dnieper Rivers, with emphasis on the 
Kiev and lower reservoirs. 


12890 (INEL—94/0157) TMI-2 analysis using SCDAP/ 
RELAPS/MOD3.1. Hohorst, J.K.; Polkinghorne, S.T.; Siefken, L.J.; 
Allison, C.M.; Dobbe, C.A. Lockheed Idaho Technologies Co., 
Idaho Falls, ID (United States). Nov 1994. 48p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-941D13223. Source: OSTI; NTIS; INIS. 

SCDAP/RELAP5/MOD3.1, an integrated thermal hydraulic analy- 
sis code developed primarily to simulate severe accidents in 
nuclear power plants, was used to predict the progression of core 
damage during the TMI-2 accident. The version of the code used 
for the TMI-2 analysis described in this paper includes models to 
predict core heatup, core geometry changes, and the relocation of 
molten core debris to the lower plenum of the reactor vessel. This 
paper describes the TMI-2 input model, initial conditions, boundary 
conditions, and the results from the best-estimate simulation of 
Phases 1 to 4 of the TMl-2 accident as well as the results from 
several sensitivity calculations. 


12891 (NUREG/CR-6244-Vol.1) Probabilistic accident con- 
sequence uncertainty analysis: Dispersion and deposition 
uncertainty assessment, main report. Harper, F.T. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Young, M.L.; Miller, 
L.A.; Hora, S.C.; Lui, C.H.; Goossens, L.H.J.; Cooke, R.M.; 
Paesler-Sauer, J.; Helton, J.C. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Technology; Com- 
mission of the European Communities, Brussels (Belgium); Sandia 
National Labs., Albuquerque, NM (United States). Jan 1995. 102p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States);Commission of the European Communities, Brus- 
sels (Belgium). DOE Contract AC04-94AL85000. NRC Contract 
L2294; CEC Contract F13P-Ct92-0023; CEC Contract 93 (EUR- 
1585EN-Vol.1; SAND—94-1453-Vol.1). Source: OSTI; NTIS; INIS. 
The development of two new probabilistic accident consequence 
codes, MACCS and COSYMA, was completed in 1990. These 
codes estimate the risks presented by nuclear installations based 
on postulated frequencies and magnitudes of potential accidents. 
In 1991, the US Nuclear Regulatory Commission (NRC) and the 
Commission of the European Communities (CEC) began a joint un- 
certainty analysis of the two codes. The ultimate objective of the 
joint effort was to develop credible and traceable uncertainty distri- 
butions for the input variables of the codes. Expert elicitation was 
identified as the best technology available for developing a library 
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of uncertainty distributions for the selected consequence parame- 
ters. The study was formulated jointly and was limited to the 
current code models and to physical quantities that could be 
measured in experiments. Experts developed their distributions in- 
dependently. To validate the distributions generated for the wet 
deposition input variables, samples were taken from these distribu- 
tions and propagated through the wet deposition code model. 
Resulting distributions closely replicated the aggregated elicited 
wet deposition distributions. To validate the distributions generated 
for the dispersion code input variables, samples from the distribu- 
tions and propagated through the Gaussian plume model (GPM) 
implemented in the MACCS and COSYMA codes. Project teams 
from the NRC and CEC cooperated successfully to develop and 
implement a unified process for the elaboration of uncertainty distri- 
butions on consequence code input parameters. Formal expert 
judgment elicitation proved valuable for synthesizing the best 
available information. Distributions on measurable atmospheric dis- 
persion and deposition parameters were successfully elicited from 
experts involved in the many phenomenological areas of conse- 
quence analysis. This volume is the first of a three-volume 
document describing the project. 


12892 (NUREG/CR-6244-Vol.2) Probabilistic accident con- 
sequence uncertainty analysis: Dispersion and deposition 
uncertainty assessment, appendices A and B. Harper, F.T. 
(Sandia National Labs., Albuquerque, NM (United States)); Young, 
M.L.; Miller, L.A.; Hora, S.C.; Lui, C.H.; Goossens, L.H.J.; Cooke, 
R.M.; Paesler-Sauer, J.; Helton, J.C. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Systems Technology; 
Commission of the European Communities, Brussels (Belgium); 
Sandia National Labs., Albuquerque, NM (United States). Jan 
1995. 310p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States);Commission of the European 
Communities, Brussels (Belgium). DOE Contract AC04- 
94AL85000. NRC Contract L2294: CEC Contract F13P-Ct92-0023; 
CEC Contract 93 (EUR—-15855EN-Vol.2; SAND-94-1453-Vol.2). 
Source: OSTI; NTIS; INIS. 

The development of two new probabilistic accident consequence 
codes, MACCS and COSYMA, completed in 1990, estimate the 
risks presented by nuclear installations based on postulated fre- 
quencies and magnitudes of potential accidents. In 1991, the US 
Nuclear Regulatory Commission (NRC) and the Commission of the 
European Communities (CEC) began a joint uncertainty analysis of 
the two codes. The objective was to develop credible and trace- 
able uncertainty distributions for the input variables of the codes. 
Expert elicitation, developed independently, was identified as the 
best technology available for developing a library of uncertainty dis- 
tributions for the selected consequence parameters. The study was 
formulated jointly and was limited to the current code models and 
to physical quantities that could be measured in experiments. To 
validate the distributions generated for the wet deposition input vari- 
ables, samples were taken from these distributions and propagated 
through the wet deposition code model along with the Gaussian 
plume model (GPM) implemented in the MACCS and COSYMA 
codes. Resulting distributions closely replicated the aggregated 
elicited wet deposition distributions. Project teams from the NRC 
and CEC cooperated successfully to develop and implement a uni- 
fied process for the elaboration of uncertainty distributions on 
consequence code input parameters. Formal expert judgment 
elicitation proved valuable for synthesizing the best available infor- 
mation. Distributions on measurable atmospheric dispersion and 
deposition parameters were successfully elicited from experts in- 
volved in the many phenomenological areas of consequence 
analysis. This volume is the second of a three-volume document 
describing the project and contains two appendices describing the 
rationales for the dispersion and deposition data along with short 
biographies of the 16 experts who participated in the project. 


12893 (NUREG/CR-6244-Vol.3) Probabilistic accident con- 
sequence uncertainty analysis: Dispersion and deposition 
uncertainty assessment. Volume 3, Appendices C, D, E, F, and 
G. Harper, F.T. (Sandia National Labs., Albuquerque, NM (United 
States)); Young, M.L.; Miller, L.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Technology; Com- 
mission of the European Communities, Brussels (Belgium); Sandia 
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National Labs., Albuquerque, NM (United States). Jan 1995. 93p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States);Commission of the European Communities, Brus- 
sels (Belgium). DOE Contract AC04-94AL85000. NRC Contract 
L2294; CEC Contract F13P-Ct92-0023; CEC Contract 93 (EUR- 
15855EN-Vol.3; SAND—94-1453-Vol.3). Source: OSTI; NTIS; INIS. 

The development of two new probabilistic accident consequence 
codes, MACCS and COSYMA, completed in 1990, estimate the 
risks presented by nuclear installations based on postulated fre- 
quencies and magnitudes of potential accidents. In 1991, the US 
Nuclear Regulatory Commission (NRC) and the Commission of the 
European Communities (CEC) began a joint uncertainty analysis of 
the two codes. The objective was to develop credible and trace- 
able uncertainty distributions for the input variables of the codes. 
Expert elicitation, developed independently, was identified as the 
best technology available for developing a library of uncertainty dis- 
tributions for the selected consequence parameters. The study was 
formulated jointly and was limited to the current code models and 
to physical quantities that could be measured in experiments. To 
validate the distributions generated for the wet deposition input vari- 
ables, samples were taken from these distributions and propagated 
through the wet deposition code model along with the Gaussian 
plume model (GPM) implemented in the MACCS and COSYMA 
codes. Resulting distributions closely replicated the aggregated 
elicited wet deposition distributions. Project teams from the NRC 
and CEC cooperated successfully to develop and implement a uni- 
fied process for the elaboration of uncertainty distributions on 
consequence code input parameters. Formal expert judgment 
elicitation proved valuable for synthesizing the best available infor- 
mation. Distributions on measurable atmospheric dispersion and 
deposition parameters were successfully elicited from experts in- 
volved in the many phenomenological areas of consequence 
analysis. This volume is the third of a three-volume document de- 
scribing the project and contains descriptions of the probability 
assessment principles; the expert identification and selection pro- 
cess; the weighting methods used; the inverse modeling methods; 
case structures; and summaries of the consequence codes. 


12894 (PNL—-4988) Fish distribution studies near N Reac- 
tor, Summer 1983. Dauble, D.D.; Page, T.L. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1984. 72p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE95006508. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes field studies that were initiated in July 
1983 to provide estimates of the relative distribution of late-summer 
outmigrant juvenile salmonids and juvenile resident fish upstream 
of the N Reactor 009 Outfall. Chinook salmon are among the fish 
species most sensitive to thermal effects, and impacts to the juve- 
nile outmigrant populations are of particular concern to state and 
federal regulatory and fisheries management agencies. Therefore, 
the distribution studies were conducted from late July through 
September, a period when high ambient river temperatures and 
low river flows make these salmonid populations most susceptible 
to thermal effects. In addition, data were not available on the spa- 
tial distribution of outmigrant juvenile chinook salmon in late 
summer. Information on the relative distribution of resident fish 
populations was also gathered. Previous studies of midstream dis- 
tribution of juvenile resident fish were limited to a description of 
ichthyoplankton populations (Beak Consultants, Inc. 1980 Page et 
al. 1982), and no data were available on vertical or horizontal dis- 
tribution of juvenile resident fish species near N Reactor. Relative 
densities and spatial distribution estimates of juvenile salmonid and 
resident fish species will be used in conjunction with laboratory 
thermal effects studies (Neitzel et al. 1984) and with plume charac- 
terization studies (Ecker et al. 1983) to assess potential impacts of 
thermal discharge on fish populations near N Reactor. 


12895 (PSI-95-05) BUSCA-JUN91 reference manual. Rams- 
dale, S.A. (AEA Consultancy Services (SRD), Risley (United 
Kingdom)); Guentay, S.; Friederichs, H.G. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Feb 1995. 61p. Order Number 
DE95625475. Source: OST; NTIS; INIS. 
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BUSCA models the decontamination of a bubble as it rises 
through a water pool. The bubble may contain a mixture of non- 
condensable gases, steam, iodine vapor and aerosol particles. The 
bubble thermal-hydraulics are modeled as well as the removal of 
soluble vapor and aerosol contaminants. The code was originally 
developed at SRD (part of the UK Atomic Energy Authority) during 
the mid 1980's. A description of an early version of the code was 
presented in the BUSCA-JUNSO Reference Manual. Since then, the 
code has been further enhanced by collaboration within the Euro- 
pean Pool Scrubbing Group and additional mechanisms included in 
its calculations. In particular, PSI (Paul Scherrer Institute, Wueren- 
lingen) has converted the original FACSIMILE code into FORTRAN 
and added different bubble initial volume, geometry and bubble rise 
speed options, UPM (Universidad Politecnica de Madrid) has 
added the bubble breakup modelling and SRD has added the clus- 
ter and plume features. This report describes the BUSCA code 
version JUN91 which treats the bubble hydrodynamics and removal 
of aerosol particles and soluble gas in an attempt to calculate the 
decontamination factor (mass in/mass out), including its input and 
output requirements. It must be stressed that the development of 
BUSCA is an on-going project. Currently SRD and PSI have added 
additional models in their own versions. (author) 3 figs., 39 refs. 


12896 (WHC-MR-0488) United States: Ukraine Technical 
Exchange Il trip report. Moak, D.J.; Wendling, M.A. Westing- 
house Hanford Co., Richland, WA (United States). Feb 1995. 173p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95009144. Source: 
OSTI; NTIS; INIS; GPO Dep. 

May 15-21, 1994, the first technical conference was heki at 
Hanford between Ukraine-Chornobyl, Westinghouse Hanford, and 
SAIC, to exchange technical information and experience gained in 
cleanup and stabilization of radioactive contamination at Hanford 
and Chornobyl. Protocol was signed for a second exchange and 
technology demonstration program in Kiev and near Chornobyl 
power plants. Technical Exchange No. 2 was held from August 28— 
September 9, 1994, with 3 focus areas: field demonstration of 
DOE-Hanford technologies and application to cleanup of contami- 
nated lands resulting from 1986 Chornobyl accident; application of 
other US DOE-technologies; and observatior/evaluation of 
Ukraine-developed technologies for potential application in USA. 
Three radiological mapping systems were demonstrated near 
Chornobyl: man-carried Ultrasonic Ranging and Data System, a 
mobile radiological data system, and NOMAD field gamma spec- 
troscopy system. The Ukraine-Chornobyl team hosted technical 
presentations, discussions and field trips for 4.5 days, providing in- 
sight on the Chornobyl problem and allowing the US team to 
present overviews on DOE technologies that may be applicable to 
the Chornobyl situation. It is concluded that Ukrainian scientists 
have tremendous talent and expended considerable energy in at- 
tempting to tackle such a problem, but economic and cultural 
conditions with Ukraine have prevented them from acquiring the 
resources to implement basic aspects of characterization and re- 
mediation activities. Most of their publications are in Russian only. 
Their translation, plus resources to carry out proposals for bench 
scale and field demonstration projects, could benefit the DOE com- 
plex and other nuclear programs. The considerable cultural and 
economic change occurring in Ukraine, is providing opportunities 
for private industries to assist in the changes and for DOE, others 
to apply cleanup technologies, and it is essential that close institu- 
tional relations be established. 
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Refer also to citation(s) 12155, 12158, 12167, 12173, 12373, 
12375, 12458, 12459, 12590, 12944, 12945, 12949, 12952, 12961, 
12975, 13031, 13169, 13606, 14402 


12897 (ANL/CMT/CP-84356) Electrorefining “N” reactor 
fuel. Gay, E.C.; Miller, W.E. Argonne National Lab., IL (United 
States). [1995]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-941207— 
22: Spent nuclear fuel meeting: challenges and initiatives, Salt 
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Lake City, UT (United States), 14-16 Dec 1994). Order Number 
DE95005873. Source: OSTI; NTIS; INIS; GPO Dep. 

Principles of purifying of uranium metal by electrorefining are re- 
viewed. Metal reactor fuel after irradiation is a form of impure 
uranium. Dissolution and deposition electrorefining processes were 
developed for spent metal fuel under the Integral Fast Reactor Pro- 
gram. Application of these processes to the conditioning of spent 
N-reactor fuel slugs is examined. 


12898 (BNL—61329) Reactor Operations informal monthly 
report September 1994. Junker, L. Brookhaven National Lab., Up- 
ton, NY (United States). Sep 1994. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95006772. Source: OSTI; NTIS; GPO Dep. 

This paper presents operations at the MRR and HFBR reactors 
at Brookhaven National Laboratory for September 1994. Reactor 
run-times, instrumentation, mechanical maintenance, occurrence 
reports and safety information are listed. Irradiation summaries are 
included. 


12899 (BNL-61477) Reactor Operations informal monthly 
report December 1994. Brookhaven National Lab., Upton, NY 
(United States). Dec 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95008315. Source: OSTI; NTIS; INIS; GPO Dep. 
Reactor operations at the MRR and HFBR reactors at 
Brookhaven National Laboratory are presented for December 1994. 
Reactor run-time and power levels, instrumentation, mechanical 


maintenance, occurrence reports, and safety information are in- 
cluded. 


12900 (BNWL-CC-—1095) Experimental determination of the 
departure from nucleate boiling in large rod bundles at high 
pressure experimental equipment and experimental operation. 
Fitzsimmons, D.E.; Thorne, W.L.; Batch, J.M. Pacific Northwest 
Lab., Richland, WA (United States). Feb 1967. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE95006511. Source: OSTI; NTIS; 
GPO Dep. 

The experimental studies were performed in the heat transfer 
and fluid flow facilities of the Pacific Northwest Laboratory operated 
by Battelle Memorial Institute. The test section was installed in the 
high pressure heat transfer apparatus, a stainless steel loop which 
has a design rating of 2500 psig at 650°F. Recirculating flow was 
provided by a 250 gpm, 1450 ft head centrifugal pump, and the 
flow rate through the test section was adjusted by air-operated 
control and bypass valves. The loop was pressurized and con- 
trolled at the desired operating pressure by a feed-and-bleed 
arrangement using a positive displacement 3-piston injection pump 
and an automatically controlled air-operated bleed valve. All feed 
water passed through a deaerator, a deionizer, and a filter before 
entering the injection pump. Injection pump pulsations were damp- 
ened with a 10-gal accumulator. During operation of the third test 
section, all recirculating water passed through a porous metal filter 
unit having a 10 micron removal rating. A three-way valve down- 
stream of the test section was used to adjust the loop flow split 
through and around a water-cooled heat exchanger. The valve was 
automatically controlled to maintain the desired water temperature 
entering the test section. 


12901 (BNWL-SA-2577) First FFTF local clad temperature 
tests with 7-pin bundles. Yatabe, J.M.; Collingham, R.E.; Hill, 
J.R.; Thorne, W.L. Pacific Northwest Lab., Richland, WA (United 
States). 20 May 1969. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE95006506. Source: OSTI; NTIS; GPO Dep. 

A series of three tests will be performed to evaluate: tempera- 
ture gradients between wall and central coolant channels in an 
FFTF fuel assembly to assess thermal stress level in the pins. The 
potential hot spot caused by the presence of a wire wrap spacer. A 
single electrically-heated 7-pin fuel assembly model will be used to 
pertorm these tests. The configuration is summarized in Table 1 
and the instrumentation in Figure 1. Pins 1, 2, and 7, along with 
the local coolant thermocouples, characterize the central and outer 
channels. Pins 4 and 6 provide data on the hot spot under the 


spacer, while pin 3 (along with pin 2) provides data on the gradient 
across an outer row pin. 


12902 (CEA-CONF-11976) Upgrade of the experimental fa- 
cilities of the Orphee reactor. Farnoux, B.; Breant, P. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Reacteurs Experimentaux. 1993. 25p. (CONF-9309439-: 3. Meet- 
ing of the International Group on Research Reactors, Naka-Machi 
(Japan), 30 Sep - 1 oct 1993). Order Number DE95625296. 
Source: OSTI; NTIS (US Sales Only); INIS. 

At the time of the design, the ORPHEE reactor has been 
equipped with a set of up-to-date experimental facilities such as 
nine tangential and horizontal beam holes, one hot source, two hy- 
drogen cold sources and six neutron guides. After more than ten 
years of operations, all the neutron beams are now used by about 
twenty five spectrometers. A modernization program is under 
progress with a two fold aim: upgrade of the existing facilities and 
creation of new beams. Some details of the six following points will 
be described: (1) replacement of the flat cold source cell by an 
hollow cylinder in order first to increase the cold neutron flux and 
secondly to facilitate the extraction of new cold neutron beams. (2) 
replacement of the old neutron guide elements coated with natural 
nickel by new elements with isotopic nickel or super mirror coating. 
(3) modification of the curvature of some existing neutron guides in 
order to increase the wavelength band transmission. (4) creation of 
new cold neutron beams by installation of benders on the existing 
neutron guides. (5) design of new cold neutron guides and a new 
guide hall. (6) design of a thermal neutron guide. The two last 
points will made extensive use of super mirrors allowed by new 
technical developments done at the Laboratoire LEON BRILLOUIN 
in connection with industry. (authors). 13 figs., 2 tabs., 8 refs. 


12903 (CEA-N-2756, pp. 363-368) -y spectrometry in exper 
mental reactor: an essential mean of nuclear fuels study. 
Marchand, L. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Reacteurs Experimentaux). CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

In pile -+-ray spectrometry, non destructive examination tech- 
nique is operated in OSIRIS experimental reactor, especially within 
the framework of pressurized water reactor designers and opera- 
tors technological support programs, in order to have quick and 
reliable characterization of nuclear fuel behavior, particularly during 
power transients. Major requirements refer to activity spatial distri- 
butions for fission, filiation or activation products with short, mean 
or long period, as well as irradiation power. This technique also al- 
lows dimensional measurements and burn-up assessment. All 
comparisons can be performed between before and after reirradia- 
tion characteristics of a same fuel pin, including other examination 
benches results crossing. (author). 2 figs. 


12904 (CEA-N-2756, pp. 369-374) Application of gamma 
spectroscopy to dimensional measurement: non destructive 
control of Irradiated nuclear fuels. Gieizes, B. (CEA Centre 
d’Etudes de Grenoble, 38 (France). Direction des Reacteurs Nucle- 
aires). CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Applications et de la Metrologie des Rayon- 
nements lonisants. May 1994. (In French). (CONF-9310279-: 
Three days on gamma and x-rays spectrometry, Saint-Remy-les- 
Chevreuse (France), 12-14 Oct 1993). In Gamma and X 93 
spectrometry. 422p. Order Number DE95624754. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Gamma spectroscopy is an efficient tool for measurement of ra- 
dionuclide activity, but it can be used in a more qualitative way to 
determine the diameter of gamma radioactive materials. This appli- 
cation has been developed in CENG (Centre d’etudes nucleaires 
de Grenoble) at Siloe research reactor, particularly for the determi- 
nation of nuclear fuel swelling when irradiated during normal or 
incidental conditions. Gamma spectrometry takes place on the 
measurement of the sample activity profile at the main energy of a 
fission product; this fission product is chosen for its good cohesion 
with the fuel. The profile is compared to a simulation on the basis 
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of a calculation in straight line attenuation of gamma radiation; the 
adjustment of the sample diameter in the calculation is made in or- 
der to obtain an agreement between measured and computed 
profiles. Several parameters can disturb the measurement (gamma 
emitters distribution in fuel section, radiation scattering.) and make 
the adjustment of a simulation pattern more difficult. Then it be- 
comes necessary to qualify the method with an irradiated sample 
calibrated in diameter. (author). 6 figs., 5 refs. 


12905 (CONF-950445-—2) Static flow instabllity in sub- 
cooled flow boiling in parallel channels. Siman-Tov, M.; Felde, 
D.K.; McDuffee, J.L.; Yoder, G.L. Jr. Oak Ridge National Lab., TN 
(United States). [1995]. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 2. in- 
ternational conference on multiphase flow; Kyoto (Japan); 3-7 Apr 
1995. Order Number DE95009122. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A series of tests for static flow instability or flow excursion (FE) 
at conditions applicable to the proposed Advanced Neutron Source 
reactor was completed in parallel rectangular channels configura- 
tion with light water flowing vertically upward at very high 
velocities. True critical heat flux experiments under similar condi- 
tions were also conducted. The FE data reported in this study 
considerably extend the velocity range of data presently available 
worldwide. Out of the three correlations compared, the Saha and 
Zuber correlation had the best fit with the data. However, a modifi- 
cation was necessary to take into account the demonstrated 
dependence of the Stanton (St) and Nusselt (Nu) numbers on sub- 
cooling levels, especially in the low subcooling regime. 


12906 (DOE/EA-0984-Draft-B) Environmental assessment 
for the deactivation of the N reactor facilities. Draft B. Mihalik, 
L.A. Bechtel National, Inc., Richland, WA (United States). Dec 
1994. 134p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-93RL12367. Order Number 
DE95008216. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) needs to place the N Re- 
actor facilities in a condition that enhances worker safety and 
environmental protection and reduces the costs of surveillance and 
maintenance. Current conditions at the N Reactor facilities, if left 
as they are, present a potential threat of an environmental release 
or exposure to workers who maintain and monitor the facilities. The 
current conditions are also likely to require increased surveillance 
and maintenance costs in the future. 


12907 (DOE/ER/12883—1) Analyses for conversion of the 
Georgia Tech Research Reactor from HEU to LEU fuel. Matos, 
J.E.; Mo, S.C.; Woodruff, W.L. Argonne National Lab., IL (United 
States). Sep 1992. 77p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER12883. Order Number 
DE95005663. Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents information concerning: analyses for 
conversion of the Georgia Tech Research Reactor from HEU to 
LEU; changes to technical specifications mandated by the conver- 
sion of the GTRR to low enrichment fuel; changes in the Safety 
Analysis Report mandated by the conversion of the GTRR to low 
enrichment fuel; and copies of all changed pages of the SAR and 
the technical specifications. 


12908 (DOE/ER/12896-2) Actinide behavior in the Integral 
Fast Reactor. Final project report. Courtney, J.C. Louisiana State 
Univ., Baton Rouge, LA (United States). Nuclear Science Center. 
Nov 1994. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER12896. Order Number 
DE95007072. Source: OSTI; INIS; NTIS; GPO Dep. 

The Integral Fast Reactor (IFR) under development by Argonne 
National Laboratory uses metallic fuels instead of ceramics. This 
allows electrorefining of spent fuels and presents opportunities for 
recycling minor actinide elements. Four minor actinides (7°7Np, 
240Py, “41Am, and 243Am) determine the waste storage require- 
ments of spent fuel from all types of fission reactors. These 
nuclides behave the same as uranium and other plutonium 
isotopes in electrorefining, so they can be recycled back to the re- 
actor without elaborate chemical processing. An experiment has 
been designed to demonstrate the effectiveness of the high-energy 
neutron spectra of the IFR in consuming these four nuclides and 
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weapons grade plutonium. Eighteen sets of seven actinide and five 
light metal targets have been selected for seven day exposure in 
the Experimental Breeder Reactor-!| which serves as a prototype of 
the IFR. Post-irradiation analyses of the exposed targets by 
gamma, alpha, and mass spectroscopy are used to determine nu- 
clear reaction rates and neutron spectra. These experimental data 
increase the authors confidence in their ability to predict reaction 
rates in candidate IFR designs using a variety of neutron transport 
and diffusion programs. 


12909 (DOE/ER/12990-T1) DOE Grant No. DE-FGO07- 
90ER12990. Final report. Williams, J.G. Arizona Univ., Tucson, 
AZ (United States). [1995]. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90ER12990. Order 
Number DE95006421. Source: OSTI; NTIS; GPO Dep. 

Funds were provided under the DOE University Reactor Instru- 
mentation Program for the University of Arizona Research Reactor 
to update and enhance its instrumentation. During the first year of 
the Grant, 1990-1991, the equipment procured was to enhance the 
radiation protection program. Two items of equipment were pur- 
chased: a hand and foot exit monitor and a portable neutron 
survey meter. 


12910 (DOE/ER/75811-T1) University Reactor Sharing Pro- 
gram. Final report, September 30, 1992—September 29, 1994. 
Wehring, B.W. (J.J. Pickle Research Campus, Austin, TX (United 
States)). Texas Univ., Austin, TX (United States). Jan 1995. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-92ER75811. Order Number DE95006424. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Over the past 20 years, the number of nuclear reactors on uni- 
versity campuses in the US declined from more than 70 to less 
than 40. Contrary to this trend, The University of Texas at Austin 
constructed a new reactor facility at a cost of $5.8 million. The new 
reactor facility houses a new TRIGA Mark Il reactor which replaces 
an in-ground TRIGA Mark | reactor located in a 50-year old build- 
ing. The new reactor facility was constructed to strengthen the 
instruction and research opportunities in nuclear science and engi- 
neering for both undergraduate and graduate students at The 
University of Texas. On January 17, 1992, The University of Texas 
at Austin received a license for operation of the new reactor. Initial 
criticality was achieved on March 12, 1992, and full power opera- 
tion, on March 25, 1992. The UT-TRIGA research reactor provides 
hands-on education, multidisciplinary research and unique service 
activities for academic, medical, industrial, and government groups. 
Support by the University Reactor Sharing Programs increases the 
availability of The University of Texas reactor facility for use by 
other educational institutions which do not have nuclear reactors. 


12911 (DOE/RL-93-83) Limited field investigation report 
for the 100-FR-3 operable unit. USDOE Richland Operations Of- 
fice, WA (United States). Oct 1994. 96p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-93RL12367. 
Order Number DE95007596. Source: OSTI; NTIS; INIS; GPO Dep. 

This limited field investigation (LFl) report is a secondary docu- 
ment summarizing the data collection and analysis activities 
conducted during the 100-FR-3 Groundwater Operable Unit LFI 
and the associated qualitative risk assessment (QRA). 


12912 (DOE/RL—93-98-Rev.1) Pilot-scale treatability test 
plant for the 200-BP-5 operable unit. Revision 1. Bechtel Na- 
tional, inc., Richland, WA (United States). Jan 1995. 190p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-93RL12367. Order Number DE95007601. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The 200 Areas of the Hanford Site are included on the US Envi- 
ronmental Protection Agency (EPA) National Priorities List (NPL) 
under the Comprehensive Environmental Response, Compensa- 
tion, and Liability Act (CERCLA). The Hanford Site, established in 
1943, was originally designed, built, and operated to produce pluto- 
nium for nuclear weapons, using production reactors and chemical 
reprocessing plants. Operations in the 200 Areas involved mainly 
separation of special nuclear materials from irradiated nuclear fuel 
and related chemical and fuel processing and waste management. 
In general, chemical and low-level radioactive liquid wastes associ- 
ated with these operations were disposed to the ground through 





infiltration structures such as cribs, ponds, ditches, and injection 
wells, resulting in groundwater contamination. 


12913 (DOE/RL-—94-64-Draft-A) 100-DR-1 operable unit fo- 
cused feasibility study report. Bechtel National, Inc., Richland, 
WA (United States). Sep 1994. 179p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-93RL12367. 
Order Number DE95008219. Source: OSTI; NTIS; INIS; GPO Dep. 
This 100-DR-1 Operable Unit-specific focused feasibility study 
(FFS) is prepared in support of a Resource Conservation and Re- 
covery Act (RCRA) facility investigation (RFl)/corrective measures 
study (CMS) for the 100-DR-1 Operable Unit. The 100 Area 
Sources Operable Unit Focused Feasibility Study Report (DOE-RL 
1994a), otherwise referred to as the Process Document, is a re- 
quired reference document to this operable unit-specific focused 
feasibility study, which together provide a complete detailed analy- 
sis of remedial alternatives. The approach for the RFIV/CMS 
activities for the 100 Area has been defined in the Hanford Past- 
Practice Strategy (HPPS) (DOE-RL 1991). The HPPS emphasizes 
integration of the results of ongoing site characterization activities 
into the decision making process at the earliest point practicable 
(observational approach) and expedites the remedial action pro- 
cess by emphasizing the use of interim actions (DOE-RL 1991). 


12914 (DOE/RL—94-112-Draft-A) Proposed plan for interim 
decision at the 100-BC-5 operable unit, Hanford Site, Richland, 
Washington. Draft A. Bechtel National, Inc., Richland, WA (United 
States). Oct 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-93RL12367. Order Number 
DE95008180. Source: OSTI; NTIS; INIS; GPO Dep. 

This Proposed Plan introduces the proposed decision for ad- 
dressing Groundwater during the interim period at the 100-BC-5 
Operable Unit, located at the Hanford Site along the Columbia 
River. This document is made available for public review and com- 
ment by the U.S. Environmental Protection Agency (EPA) as lead 
agency, the Washington State Department of Ecology as a support 
agency, and the U.S. Department of Energy (DOE) as the respon- 
sible agency. 


12915 (DOE/RL~—94-145-Draft-B) 100 area source operable 
unit focused feasibility study report: Sensitivity analysis re- 
port addendum. Draft B. Bechtel National, Inc., Richland, WA 
(United States). Dec 1994. 159p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-93RL12367. Order 
Number DE95008178. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is an addendum to the 100 Area Source Operable 
Unit Focused Feasibility Study Report (DOE-RL 1994b), hereafter 
referred to as the Process Document. As an addendum, this report 
further develops the focused feasibility study (FFS) analysis to 
show the potential impacts of additional exposure scenarios. 


12916 (DOE/RL-94-151) Approach and plan for cleanup 
actions In the 100-KR-2 operable unit of the Hanford site. 
Bechtel National, Inc., Richland, WA (United States). [1995]. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-93RL12367. Order Number DE95008183. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A new administrative approach is being proposed to reach a 
cleanup decision for the 100-KR-2 Operable Unit. The unit, located 
at the 100-K Area, contains both liquid and solid waste sites and is 
one of the remaining operable units scheduled for characterization 
and cleanup in the 100 Area. Substantial information has been 
gained over the past 3 years in previous 100 Area operable units, 
which will be used to help make decisions on the 100-KR-2 Opera- 
ble Unit. This Focus Package has two purposes: to describe the 
new approach and activities needed to reach a decision on 
cleanup actions for the 100-KR-2 Operable Unit, and to invite pub- 
lic participation into the planning process. 


12917 (DUN-525-22) Status of irradiations performed by 
testing and irradiation services for BNW as of March 10, 1968. 
Barker, L.V. Douglas United Nuclear, Inc., Richland, WA (United 
States). 25 Mar 1968. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE95006548. Source: OSTI; NTIS; GPO Dep. 
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This report itemizes the irradiations performed by Testing and Ir- 
radiation Services for Battelle-Northwest. It lists the material being 
irradiated, awaiting disposition and material shipped during the re- 
port period. Specific data given is TISR No., Request number, 
Material, Piece number, operating time, CMK Absorbed, charge 
date, location, exposure to date, discharge date and time, and 
shipping date. 


12918 (DUN-525-30) Status of irradiations performed by 
testing and irradiation services for BNW as of November 17, 
1968. Barker, L.V. Douglas United Nuclear, Inc., Richland, WA 
(United States). 3 Dec 1968. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95006994. Source: OSTI; NTIS; GPO Dep. 

This report itemizes the irradiations performed by Testing and Ir- 
radiation Services for Battelle-Northwest. It lists the material being 
irradiated, awaiting disposition and material shipped during the re- 
port period. 


12919 (DUN—1299) Status of Special Reactor Process Tube 
Loadings. Walton, R.P. Douglas United Nuclear, Inc., Richland, 
WA (United States). 12 Jul 1966. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE95006956. Source: OSTI; NTIS; GPO Dep. 

The pages of the report show the status of production test con- 
trol tube loadings in reactor process tubes containing significant 
amounts of SS materials. For further description of column head- 
ings and the current discharge goal exposure plan refer to 
Document DUN-1048 


12920 (DUN—1328) Action plan for polonium-210 program 
in smaller Richland reactors. Douglas United Nuclear, Inc., Rich- 
land, WA (United States). 15 Aug 1966. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95006957. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this report is to outline the incentives for modify- 
ing the smaller reactors for polonium-210 production and to present 
the demonstration and implementation plans to accomplish such 
production. 


12921 (DUN-1583) Report to the Working Committee of 
the Fuel Element Development Committee. Stringer, J.T. Dou- 
glas United Nuclear, Inc., Richland, WA (United States). 29 Sep 
1966. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95006537. Source: OSTI; NTIS; GPO Dep. 

Small and K reactor production fuels operations reported include: 
uranium core production data, uranium specifications, fuel perfor- 
mance, non-defense plutonium, thoria development, uranium alloys 
testing, and alternate process development to include ultrasonic vi- 
bration, nickel plating, zirconium plating, cladding components, new 
cladding development, and the corrosion program. 


12922 (DUN-1878) High pressure, low temperature end 
bonding of HDS fuel. Interim report. Schweikhardt, G.M. Dou- 
glas United Nuclear, Inc., Richland, WA (United States). 10 Jan 
1967. 5ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95006538. Source: OSTI; NTIS; GPO Dep. 

A solid-state diffusion bond is produced at the end bonding step 
of the Hot-Die-Size (HDS) process as the aluminum cladding is 
placed in intimate contact nickel-plated uranium core for a finite pe- 
riod of time at an elevated temperature. The combination of these 
required parameters of time, temperature, and intimate contact 
(pressure) may be varied within certain limits and still produce a 
quality diffusion bond. Through nondestructive and destructive test- 
ing, fuels end bonded at the higher pressure proved to be of equal 
quality to those produced under standard conditions. Bond testers 
indicated no significant difference between test and control fuels. 
This was verified with bond strengths that were equivalent to those 
of contro! fuels. Metallographic data also confirmed the formation of 
a thinner, apparently more uniform, bond on the test fuels than on 
the controls. X-ray data that defined the longitudinal growth showed 
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no significant difference between test and control fuels. The objec- 
tive of the testing covered in this document was to reduce the 
end-bonding cycle time on the four-station prototype end bonder. 


12923 (HAN-93812-RPT-12) Monthly production report, De- 
cember 1966. Hanford Works, Richland, WA (United States). Dec 
1966. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE95006949. 
Source: OSTI; NTIS; GPO Dep. 

This report deals with the production rate of the D-Reactor at the 
Hanford Reservation, from the years 1962 through 1967. 


12924 (HAN-99603-RPT-12) Monthly production report De- 
cember 1968. Battelle Pacific Northwest Lab., Richland, WA 
(United States). Dec 1968. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE95006950. Source: OSTI; NTIS; GPO Dep. 

This report deals with the monthly production from the C Reactor 
at Hanford, and the effluent water data for 1968. 


12925 (HDC—1063) Feasibility report: 105-DR as replace- 
ment for 105-F. Thayer, J.R. Hanford Works, Richland, WA 
(United States). 1994. 21p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE95008453. Source: OSTI; NTIS; GPO Dep. 

Following inquiry by Operations regarding the feasibility of oper- 
ating Building 105-DR in conjunction with the 100-F Area Water 
Plant with 105-F in a long time shutdown condition, a preliminary 
study has been made. The results of this study appear herein. A 
study new under way, GEO-3, considers simultaneous operation of 
105-D & 105-DR with separate water plants. Primary consideration 
in this study is that of furnishing a reliable water supply with im- 
proved or simplified operating features and at a minimum cost. In 
the event 105-F was permanently shut down, the water plant would 
be available for the production of water for 105-DE provided inter- 
connection and operation of a widely separated water plant and 
pile can be accomplished economically and practically. The obvi- 
ous advantage of the proposed arrangement is the savings, if any, 
realized by a difference in initial costs and extended operating cost. 
The purpose of thin report is to investigate the feasibility of the pro- 
posed scheme from the standpoint of engineering, operation and 
economics. Certain probable trouble spots such as steam capacity, 
corrosion, etc. are mentioned and possible solutions are sug- 
gested. However, no recommendations are intended, as the 
necessary detailed study of these items in considered to be be- 
yond the scope of present request and:was not entered into. 


12926 (HW-—18627) Engineers 100 Areas technical activi 
tles report July 1950. Lewis, W.R. Hanford Works, Richland, WA 
(United States). 18 Aug 1950. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95008455. Source: OSTI; NTIS; GPO Dep. 

Progress is reported by the Mechanical Development group and 
by the Plant Assistance group. The Mechanical Development group 
reports on the thimble removal program, special pile measure- 
ments and instruments, graphite sampling, and the ruptured slug 
problem. The Plant Assistance group reports on technical informa- 
tion on the B, D, F, and H piles, special request container slug, 
exposure of P-10 fuel slugs, slug corrosion studies, front tube 
corrosion, and flow laboratory experiments. 


12927 (HW-18774) Concentration of gross radioactivity in 
the Columbia River. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. [1995]. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE95006951. Source: OSTI; NTIS; 
GPO Dep. 

This report deals with the monthly production from the Produc- 
tion Reactors at Hanford, and the effluent water data. 


12928 (HW-24836) Graphite development pile graphite 
technical activities report June 1952. Music, J.F.; Zuhr, H.F. 
Hanford Works, Richland, WA (United States). 10 Jul 1952. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE95008456. Source: 
OSTI; NTIS; GPO Dep. 
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Graphite burnout and chemical studies include: carbon dioxide - 
graphite reaction, controlled gas atmospheres, cyclotron irradiation, 
graphite - carbon dioxide - helium reaction kinetics. Physical prop- 
erties studies include: hot test hole irradiation, surface studies, 
stored energy, physical expansion annealing. The experimental 
graphite program is discussed to include thermal conductivity and 
thermal expansion measurements. Also reported are: pile sam- 
pling, thermal conductivity of gases, irradiations in the MTR at 
Arco, in-pile controlled atmosphere program, heat generation in 
graphite, induction heater, mechanical properties programs and 
damage mechanism studies. 


12929 (INDC-3690) Four in. three jaw type connector suit- 
able for vertical mounting sample for job 11. Grubbe, A.C. 
Pacific Northwest Lab., Richland, WA (United States). 8 Jul 1949. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95009007. Source: 
OSTI; NTIS; GPO Dep. 

Enginnering drawing for this project is identified as CAPE-3104. 
Inquiries may be directed to: Office of Scientific and Technical In- 
formation. P.O. Box 62, Oak Ridge, TN 37831. 

As authorized by purchase order No. 11-2532 dated March 11, 
1949 of the Kellex Corp., the first sample of a 4 inch three jaw type 
connector for Job 11 was fabricated. The design of the connector 
was per Crane Co. drawing DR-25126-D except vertical mounting. 
The materials were per Crane Co. drawing A-24491-C. As in- 
structed in verbal conversation with Dr. D.D. Jacobus and as 
requested in Mr. J.J. Cuniffe’s letter of May 6, 1949, and Ingersoll- 
Rand Company's 1 1/4 inch 534 impact wrench with suitable 
socket to fit the hexagon head of the operating screw of the 4 inch 
connector was procured on loan to make some preliminary tests. 


Engineering drawings are listed in a second report on the data 
base. 


12930 (JINR-D-3-94-364) Reactor Neutron Sources. Ak- 
senov, V.L. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Neutron Physics. 1994. 16p. (CONF-940964—: 
European Physical Society conference: large facilities in physics, 
Lausanne (Switzerland), 12-14 Sep 1994). Order Number 
DE95612941. Source: OSTI; NTIS (US Sales Only); INIS. 

The present status and prospects for the development of reactor 
neutron sources for neutron scattering research in the world are 
considered. The fields of application of neutron scattering relative 
to synchrotron radiation, the creation stages of reactors (steady 
state and pulsed) and their position in comparison with spallation 
neutron sources at present and in the foreseen future are dis- 
cussed. (author). 15 refs.; 8 figs.; 3 tabs. 


12931 (ORNL-6837) Analytical results of physics speci- 
mens and dosimeters in fuel pins, 1, 2, and 4 irradiated in the 
Dounreay prototype fast reactor. Walker, R.L.; Botts, J.L.; 
Hydzik, R.J.; Keller, J.M.; Dickens, J.K.; Raman, S. Oak Ridge Na- 
tional Lab., TN (United States). Dec 1994. 74p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE95006881. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The United States and the United Kingdom have been engaged 
in a joint research program in which samples of higher actinides 
were irradiated in the 600-MW Dounreay prototype fast reactor in 
Scotland. Three separate fuel pins (FPs) were prepared and irradi- 
ated. The actinides in FP-1 and FP-2 were irradiated for 63 full 
power days (FPD). The irradiation of FP-4 was carried out over a 
longer period (492 FPD) and should provide the best estimate for 
cross-section and fission-yield measurements made to date. This 
report presents the analytical results using mass spectrometry and 
radiometry for the actinides and the primary activation products for 
the three FPs. This report also details the fission-product yield 
measurements for samples of FP-4 by gamma-ray assay tech- 
niques with selected results from similar measurements previously 
obtained for FP-1 and FP-2 samples. 


12932 (ORNL/M-3733) Advanced neutron source materials 
surveillance program. Heavilin, S.M. (Purdue Univ., West 
Lafayette, IN (United States)). Oak Ridge National Lab., TN 





(United States). Jan 1995. 37p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95005700. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Neutron Source (ANS) will be composed of sev- 
eral different materials, one of which is 6061-T6 aluminum. Among 
other components, the reflector vessel and the core pressure 
boundary tube (CPBT), are to be made of 6061-T6 aluminum. 
These components will be subjected to high thermal neutron flu- 
ences and will require a surveillance program to monitor the 
strength and fracture toughness of the 6061-T6 aluminum over 
their lifetimes. The purpose of this paper is to explain the steps 
that were taken in the summer of 1994 toward developing the 
surveillance program. The first goal was to decide upon standard 
specimens to use in the fracture toughness and tensile testing. 
Second, facilities had to be chosen for specimens representing the 
CPBT and the reflector vessel base, weld, and heat-affected-zone 
(HAZ) metals. Third, a timetable had to be defined to determine 
when to remove the specimens for testing. 


12933 (ORNL/TM-12831) Neutron dosimetry of the HFIR 
hydraulic facility. Mahmood, S.T.; Mirzadeh, S.; Farrell, K.; Pace, 
J.V. Ill; Oliver, B.M. Oak Ridge National Lab., TN (United States). 
Feb 1995. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95008653. Source: OSTI; NTIS; INIS; GPO Dep. 

The total, fast, and thermal neutron fluxes at five axial positions 
in the High Flux Isotope Reactor (HFIR) hydraulic tube have been 
measured using bare and/or cadmium-covered activation, fission, 
and helium accumulation flux monitors. The spectrum-averaged, 
one-group cross sections over selected energy ranges for the reac- 
tions used in the measurements were obtained using cross sections 
from the ENDF/B-V file, and the target region volume-integrated 
spectrum was calculated with DORT, a two-dimensional discrete 
ordinates radiation transport code. The fluxes obtained from vari- 
ous monitors are in good agreement. The total and fast (>! Mev) 
neutron fluxes vary from 1.6 x 10'® n/m* . s and 1.6 x 10’? wm 
- S, respectively at the ends (HT-1 and -9) of the facility to 4.0 x 
10’ n/m? . s and 4.6 x 10'® n/m? - s, respectively, at the center 
(HT-5) of the facility. The thermal-to-fast (>1 MeV) flux ratio varies 
from about 5.4 at the center to about 6.7 at the ends of the facility. 
The ratio of fast flux greater than 0.1 MeV to that greater than 1 
MeV is 2.0 and stays almost constant along the length of the tube. 


12934 (PNL-5924) Pressure tube testing test plan docu- 
ment production assurance program. Zaloudek, F.R. (Pacific 
Northwest Lab., Richland, WA (United States)); Ruff, E.S. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1986. 48p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE95006353. Source: 
OSTI; NTIS; GPO Dep. 

UNC Nuclear Industries (UNC) has initiated a plan for the manu- 
facture of zirconium alloy pressure tubes required for the future 
operation of N-Reactor. As part of this plan, UNC is establishing a 
program to qualify and develop a manufacturing process capable 
of fabricating these pressure tubes to the requirements of UNC 
specification HWS 6502, REV 4, Amendment 1. The objective of 
the task described in this test plan is to support the UNC program 
by performing physical/chemical testing on prototype tubes sec- 
tions produced or procured during FY-1986, 1987 and 1988 and to 
test samples from production runs after 1988 as may be required. 
The types of tests included in this pressure tube testing task will be 
as follows: (1) Tensile tests; (2) Burst testing; (3) Tests to evaluate 
fracture properties; (4) Corrosion tests; (5) Spectrographic analysis 
of chemical composition; (6) Metallographic evaluation of grain size 
and oxide layer thickness. 


12935 (REX-161) Utilization of the Research Reactor 
ASTRA. Nedelik, A. Oesterreichisches Forschungszentrum 
Seibersdorf GmbH (Austria). 1993. 45p. (In German). Order Num- 
ber DE95624280. Source: OSTI; NTIS (US Sales Only); INIS. 

A short history and an overview over present research activities 
at the 10 MW Pool Type Reactor ASTRA of the Austrian Research 
Centre Seibersdorf are given. The projects comprise: medical and 
industrial isotope production, material irradiations (e.g. silicon dop- 
ing), neutron activation analysis, geological dating and radiation 
induced mutation techniques for agricultural research. (author). 


22 NUCLEAR REACTOR TECHNOLOGY 
2206 Research, Test, Training, Production, irradiation, Materials Testing 


12936 (RL-2-8) Richland five-year 02 R&D program: Co-60 
Program. Bowers, C.E.; Pierick, E.G. Douglas United Nuclear, 
Inc., Richland, WA (United States). 16 Jun 1966. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE95008467. Source: OSTI; NTIS; 
GPO Dep. 

This Cobalt 60 program is part of the Richland five year 02 R&D 
program. Topics discussed in this summary include incentives, 
scope and objectives, progress during report period, budget period 
plans, and an evaluation of progress against plans and objectives. 
Progress has reasonably paralleled expected results in that 
megacurie quantities of Co-60 have been secured with activities of 


20-60 curies per gram by January 1966 and 100 curies per gram 
by July 1967. 


12937 (RL-5-0) Richland 02 R&D Program annual report 
summary. USDOE Richland Operations Office, WA (United 
States); Pacific Northwest Lab., Richland, WA (United States). 30 
Jun 1969. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE95006539. Source: OSTI; NTIS; GPO Dep. 

This document provides, by program, consolidated abstracts of 
two detailed annual R&D reports which individually cover separa- 
tions (Atlantic Richfield Hanford Company), and reactors (Douglas 
United Nuclear, Inc.). Work performed by the Battelle Northwest 
Laboratory is included with and forms part of the basis or work de- 
scribed in the reports for separations or reactors. The complete 
annual report consists of this document and the two detailed re- 
ports. It is based on the objectives and milestones as listed in the 
Summary Document for FY 1968, in this summary, and the two 
contractor reports. The pattern of missions shown on previous 
semiannual and annual reports have been consolidated into four 
programs, Under these headings are the subitems recognizable as 
titles of the former missions: Basic Production; Product Flexibility; 
Tritium, (Coproduct); Transplutonium; Plutonium-238; Other Iso- 
topes; Enriched Fuels (Oralloy); Target Space Enhancement; 
Waste Management Environmental, Safety and Regulatory Tech- 
nology; Nuclear Safety; Columbia River; Radionuclides in the Soil. 
Estimated expenditures for fiscal years 1969-1971 are shown. 


12938 (SR/H-841) NYX fabrication manuals: General infor- 
mation September 21, 1951—December 11, 1953. Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (United States). [1953]. 743p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE95002375. Source: 
OSTI; NTIS; GPO Dep. 

This fabrication manual was written to be item 4 of the “Produc- 
tion Analysis Report.” This manual covers, by written detailed job 
descriptions and/or photographs, the best known and accepted 
methods of building “L” unit and “C” unit. Due to shop hold-ups and 
tight work schedules, much of the fabrication work at New York 
Shipbuilding Corporation had to be done by alternate methods; this 
manual represents the recommended procedures of supervisors. 
This manual is intended to be a guide for use in constructing 
equipment of similar design or in making major repairs to the units 
described herein. 


12939 (SR/H-861) Report of material and equipment sec- 
tion’s activities at New York Shipbuilding Corporation during 
fabrication of AXC 167 1/2 starting May 18, 1951. Part 3. Stew- 
art, J.R. Du Pont de Nemours (E./.) and Co., Aiken, SC (United 
States). 26 May 1954. 318p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-76SR00001. Order Num- 
ber DE95002444. Source: OSTI; NTIS; GPO Dep. 

This report provides Part Ill through VI of the Material and 
Equipment Section’s activities at New York Shipbuilding Corpora- 
tion. Fabrication, inspection, and testing of reactor components are 
detailed. 


12940 (SR/H-862) Report of material and equipment sec- 
tion’s activities at New York Shipbuilding Corporation during 
fabrication of AXC 167 1/2 starting May 18, 1951. Part 7, Sec- 
tion 1: Paragraphs 1-14. Stewart, J.R. Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (United States). 28 Feb 1954. 687p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract ACO9-76SR00001. Order Number DE95002445. Source: 
OSTI; NTIS; GPO Dep. 

This document provides Part VII, Section |, Paragraphs 1 
through 16 and Part VIl, Section Il of the Material and Equipment 
Section’s activities during the fabrication of reactor components 
and vessels at the New York Shipbuilding Corporation. 


12941 (SR/H-863) Report of material and equipment sec- 
tion's activities at New York Shipbuilding Corporation during 
fabrication of AXC 167 1/2 starting May 18, 1951. Part 7, Sec- 
tion 3. Stewart, J.R. Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (United States). 28 Apr 1954. 399p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-76SR00001. 
Order Number DE95002446. Source: OSTI; NTIS; GPO Dep. 

This document provides Part VII, Section Ill and Section IV of 
the report of the Material and Equipment Section's activities at the 
New York Shipbuilding Corporation. The fabrication, inspection, 
and testing of reactor components is detailed. 


12942 (WHC-SD-SNF-TC—002) IXM gas sampling proce- 
dure. Pingel, L.A. Westinghouse Hanford Co., Richland, WA 
(United States). 3 Mar 1995. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95008891. Source: OSTI; NTIS; INIS; GPO Dep. 

lon Exchange Modules (IXMs) are used at the 105-KE and -KW 
Fuel Storage Basins to control radionuclide concentrations in the 
water. A potential safety concern relates to production of hydrogen 
gas by radiolysis of the water trapped in the ion exchange media 
of spent IXMs. This document provides a procedure for sampling 
the gases in the head space of the IXM. 


12943 (WHC-SD-SNF-TP-012) 105 K-West isolation barrier 
leak recovery plan. Wiborg, J.C. Westinghouse Hanford Co., Rich- 
land, WA (United States). 2 Mar 1995. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE95008474. Source: OSTI; NTIS; INIS; GPO Dep. 

Leak testing is being performed in 105 KW to verify the perfor- 
mance of the isolation barriers which have been recently installed. 
When an 11 inch differential head is established between the main 
basin and the discharge chute, a leak-rate of approximately 30 - 35 
gpm is observed. The leak-rate would be achieved by a 1.65” - 2” 
diameter hole (or equivalent). Analyses suggest that the flow is tur- 
bulent/laminar transitional (dominantly turbulent), which woukd be 
indicative of a single point leak, typical of a pipe or large opening. 
However, local vortex rotation is observed in the entry to the West 
transfer chute while no observable motion was seen in the East 
transfer chute: this may be an indication of seal leakage in the 
East isolation barrier. The potential for leakage had been consid- 
ered during the design and field work planning stages. Review of 
potential leak detection technologies had been made; at the plan- 
ning stage it was determined that location specific leak detection 
could be established relatively quickly, applying existing K Basins 
technology (dye or ultrasonics). The decision was made not to pre- 
stage leak detection since the equipment development is highly 
dependent on the nature and location of the leak, and the charac- 
teristics of the leak rate provides data which guides leak 
characterization technology. The expense could be deferred and 
potentially avoided without risk to critical path activity. Consistent 
with the above, a systematic recovery plan has been developed 
utilizing phased activities to provide for management discipline 
combined with timely diagnosis and correction. Because this activ- 
ity is not critical path at this time, activities will be coordinated with 
other plant activity to optimize overall plant work. Particular care 
will be exercised in assuring that information gained from this re- 
covery can be utilized in the more critical work in 105 KE. 
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Refer also to citation(s) 12169, 12170, 12171, 12172, 12540, 
12759, 12760, 12761, 12762, 12839, 12879, 12887, 12896, 12898, 
12899, 13790, 13816, 14658, 14665 


12944 (ANL-IFR-244) Integral Fast Reactor Program. An- 


nual progress report, FY 1993. Chang, Y.I.; Walters, L.C.; Laidler, 
J.J.; Pedersen, D.R.; Wade, D.C.; Lineberry, M.J. Argonne National 
Lab., IL (United States). Oct 1994. 195p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract W-31-109-ENG-38. 
Order Number DE95006406. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes highlights of the technical progress 
made in the Integral Fast Reactor (IFR) Program in FY 1993. Tech- 
nical accomplishments are presented in the following areas of the 
IFR technology development activities: (1) metal fuel performance, 
(2) pyroprocess development, (3) safety experiments and analyses, 
(4) core design development, (5) fuel cycle demonstration, and (6) 
LMR technology R and D. 


12945 (BNL-61330) Reactor operations informal report, 
October 1994. Hauptman, H.M.; Petro, J.N.; Jacobi, O.; Lettieri, 
V.; Hokden, N.; Ports, D.; Petricek, R. Brookhaven National Lab., 
Upton, NY (United States). Oct 1994. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95006773. Source: OSTI; NTIS; GPO Dep. 

This monthly progress report is divided into two parts. Part one 
covers the Brookhaven Medical Research Reactor and part two 
covers the Brookhaven High Flux Beam Reactor. Information is 
given for each reactor covering the following areas: reactor opera- 
tion; instrumentation; mechanical maintenance; occurrence reports; 
and reactor safety. 


12946 (BNL-NUREG-60746) Improving the action require- 
ments of technical specifications: A risk-comparison of 
continued operation and plant shutdown. Kim, |.S. (Brookhaven 
National Lab., Upton, NY (United States). Dept. of Advanced Tech- 
nology); Samanta, P.K.; Mankamo, T. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 12p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9410216-7: 22. transactions 
of the water reactor safety information meeting, Bethesda, MD 
(United States), 24-26 Oct 1994). Order Number DE95007702. 
Source: OSTI; NTIS; INIS; GPO Dep. 

When the systems needed to remove decay heat are inoperable 
or degraded, the risk of shutting down the plant may be compara- 
ble to, or even higher than, that of continuing power operation with 
the equipment inoperable while giving priority to repairs. This con- 
cern arises because the plant may not have sufficient capability for 
removing decay heat during the shutdown. However, Technical 
Specifications (TSs) often require “immediate” shutdown of the 
plant. In this paper, the authors present risk-based analyses of the 
various operational policy alternatives available in such situations, 
with an example application to the standby service water (SSW) 
system of a BWR. These analyses can be used to define risk- 
effective requirements for those standby safety systems under 
discussion. 


12947 (BNL-NUREG-60885) Understanding seismic design 
criteria for Japanese nuclear power plants. Park, Y.J. 
(Brookhaven National Lab., Upton, NY (United States)); Hofmayer, 
C.H.; Costello, J.F. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 15p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). (CONF-9410216-12: 22. 
transactions of the water reactor safety information meeting, 
Bethesda, MD (United States), 24-26 Oct 1994). Source: OST]; 
NTIS; INIS. 

This paper summarizes the results of recent survey studies on 
the seismic design practice for nuclear power plants in Japan. The 
seismic design codes and standards for both nuclear as well as 
non-nuclear structures have been reviewed and summarized. 
Some key documents for understanding Japanese seismic design 
criteria are also listed with brief descriptions. The paper highlights 
the design criteria to determine the seismic demand and compo- 
nent capacity in comparison with US criteria, the background 
studies which have led to the current Japanese design criteria, and 
a survey of current research activities. More detailed technical de- 
scriptions are presented on the development of Japanese shear 
wall equations, design requirements for containment structures, 
and ductility requirements. 


12948 (BNL-NUREG-61254) Melcor Benchmarking Against 
Integral Severe Fuel Damage Tests. Madni, |.K. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1994]. 10p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 





DOE Contract AC02-76CH00016. (CONF-941253—1: 7. interna- 
tional meeting on nuclear reactor thermal-hydraulics (NURETH-7), 
Saratoga Springs, NY (United States), 10-15 Dec 1994). Source: 
OSTI; NTIS; INIS. 

MELCOR is a fully integrated computer code that models all 
phases of the progression of severe accidents in light water reactor 
nuclear power plants, and is being developed for the US Nuclear 
Regulatory Commission (NRC) by Sandia National Laboratories 
(SNL). Brookhaven National Laboratory (BNL) has a program with 
the NRC to provide independent assessment of MELCOR, and a 
very important part of this program is to benchmark MELCOR 
against experimental data from integral severe fuel damage tests 
and predictions of that data from more mechanistic codes such as 
SCDAP or SCDAP/RELAPS. Benchmarking analyses with MEL- 
COR have been carried out at BNL for five integral severe fuel 
damage tests, namely, PBF SFD 1-1, SFD 1-4, and NRU FLHT-2, 
FLHT-4, and FLHT-5. This paper presents a summary of these 
analyses, and their role in identifying areas of modeling strengths 
and weaknesses in MELCOR. 


12949 (CONF-941102—40) Decontamination and decommis- 
sioning preparation of Oak Ridge National Laboratory 
research reactors. Stover, R.L.; Anderson, G.E.; Finger, J.M.; 
Skipper, D.D. Oak Ridge National Lab., TN (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Winter meeting of the American 
Nuclear Society; Washington, DC (United States); 13-18 Nov 1994. 
Order Number DE95008775. Source: OSTI; NTIS; INIS; GPO Dep. 

During the past seven years, four research reactors at Oak 
Ridge National Laboratory (ORNL) have been shut down by the 
US Department of Energy (DOE) because of a lack of funding and 
mission. Before the reactors are eligible to receive DOE funding for 
decontamination and decommissioning (D and D), certain prepara- 
tions are required, including resolution of significant environmental 
concerns. This paper describes the results of the D and D prepara- 
tions for one of these four reactors, the Oak Ridge Research 
Reactor (ORR), with the emphasis on the environmental aspects. 
The three tasks that must be completed before a facility can be 
transferred to the D and D program are: Completion of environ- 
mental compliance, industrial safety, and radiological reviews; 
Removal of all spent fuel and nuclear material; and Assurance that 
buildings and support systems are structurally sound so as to per- 
mit deferred final decommissioning for up to five years. 


12950 (CONF-9411133-2) Predicting the severity of nu- 
clear power plant transients by using genetic and nearest 
neighbor algorithms. Lin, J.; Bartal, Y.; Uhrig, R.E. Oak Ridge 
National Lab., TN (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Artificial neural networks in engineering 
conference; Rolla, MO (United States); 13-16 Nov 1994. Order 
Number DE95007398. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclear power plant status is monitored by a human operator. To 
enhance the operator’s capability to diagnose the nuclear power 
plant status in case of a transient, several systems were developed 
to identify the type of the transient. Few of them addressed the 
further question: how severe is the transient? In this paper, we ex- 
plore the possibility of predicting the severity of a transient using 
genetic algorithms and nearest neighbor algorithms after its type 
has been identified. 


12951 (CONF-9411173-4) Assessing environmental com- 
patibility of new technologies for use In nuclear power plants. 
Korsah, K.; Turner, G.W.; Mullens, J.A. Oak Ridge National Lab., 
TN (United States). [1994]. 9p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. DOE Contract AC05-840R21400. From 
IEEE nuclear science symposium; Norfolk, VA (United States); 1-5 
Nov 1994. Order Number DE95007370. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A microprocessor-based reactor trip channel has been assem- 
bled for environmental testing under an Instrumentation and Control 
(| and C) Qualification Program sponsored by the US Nuclear Reg- 
ulatory Commission. The goal of this program is to establish the 
technical basis for the qualification of advanced | and C systems. 
The trip channel implemented for this study employs technologies 
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and digital subsystems representative of those proposed for use in 
some advanced light-water reactors (ALWRS) such as the Simpli- 
fied Boiling Water Reactor (SBWR) and AP600. It is expected that 
these tests will reveal any potential system vulnerabilities for tech- 
nologies representative of those proposed for use in ALWRS. The 
experimental channel will be purposely stressed considerably be- 
yond what it is likely to experience in a normal nuclear power plant 
environment, so that the tests can uncover the worst-case failure 
modes (i.e., failures that are likely to prevent an entire trip system 
from performing its safety function when required to do so). Based 
on information obtained from this study, it may be possible to rec- 
ommend tests that are likely to indicate the presence of such 
failure mechanisms. Such recommendations would be helpful in 
augmenting current qualification guidelines. 


12952 (DOE/EA-0984-Rev.1) Environmental assessment 
tor the deactivation of the N Reactor facilities. Revision 1. US- 
DOE Richland Field Office, WA (United States). Nov 1994. 130p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-93RL12367. Order Number DE95007599. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This environmental assessment (EA) provides information for the 
US Department of Energy (DOE) to decide whether the Proposed 
Action for the N Reactor facilities warrants a Finding of No Signifi- 
cant Impact or requires the preparation of an environmental impact 
statement (EIS). The EA describes current conditions at the N Re- 
actor facilities, the need to take action at the facilities, the elements 
of the Proposed Action and alternatives, and the potential environ- 
mental impacts. The N Reactor facilities are currently in a 
surveillance and maintenance program, and will eventually be de- 
contaminated and decommissioned (D and D). Operation and 
maintenance of the facilities resulted in conditions that could ad- 
versely impact human health or the environment if left as is until 
final D and D. The Proposed Action would deactivate the facilities 
to remove the conditions that present a potential threat to human 
health and the environment and to reduce surveillance and mainte- 
nance requirements. The action would include surveillance and 
maintenance after deactivation. Deactivation would take about 
three years and would involve about 80 facilities. Surveillance and 
maintenance would continue until final D and D, which is expected 
to be complete for all facilities except the N Reactor itself by the 
year 2018. 


12953 (DOE/ER/13045-T2) Study on hydrodynamically 
induced dryout and post dryout important to heavy water re- 
actors. Ishii, M.; Revankar, S.T.; Nair, S.; Lele, S.; Eberle, C.S.; 
Babelli, |. Purdue Univ., Lafayette, IN (United States). School of 
Nuclear Engineering. Jan 1995. 127p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER13045. 
(PU-NE-95/1). Order Number DE95008642. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Recently, the safety of low pressure liquid cooled nuclear reac- 
tors has become a very important issue with reference to the 
operation of the heavy water reactors at Savannah River Plant. 
Under accident conditions such as loss-of-flow or loss-of-coolant, 
these reactors typically encounter unstable two-phase flow which 
may lead to the occurrence of dryout and subsequent fuel failure. 
An analytical study using the one-dimensional drift flux model was 
carried out to investigate the two-phase flow instability for Westing- 
house Savannah River Site reactor. The analysis indicates that the 
first and higher order instabilities exist in the possible transient op- 
erational conditions. The instabilities are encountered at higher 
heat fluxes or lower flow rates. The subcooling has a stabilizing ef- 
fect except at very low subcooling. An experimental loop has been 
designed and constructed. A study was conducted on the CHF in- 
duced by various flow instabilities. Details of this test loop are 
presented. 


12954 (DOE/NE-0111) Status report of the US Department 
of Energy's International Nuclear Safety Program. USDOE As- 
sistant Secretary for Nuclear Energy, Washington, DC (United 
States). Dec 1994. 39p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95009028. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The US Department of Energy (DOE) implements the US Gov- 
ernment’s International Nuclear Safety Program to improve the 
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level of safety at Soviet-designed nuclear power plants in Central 
and Eastern Europe, Russia, and Unkraine. The program is con- 
ducted consistent with guidance and policies established by the US 
Department of State (DOS) and the Agency for International Devel- 
opment and in close collaboration with the Nuclear Regulatory 
Commission. Some of the program elements were initiated in 1990 
under a bilateral agreement with the former Soviet Union; however, 
most activities began after the Lisbon Nuclear Safety Initiative was 
announced by the DOS in 1992. Within DOE, the program is man- 
aged by the International Division of the Office of Nuclear Energy. 
The overall objective of the International Nuclear Safety Program is 
to make comprehensive improvements in the physical conditions of 
the power plants, plant operations, infrastructures, and safety cul- 
tures of countries operating Soviet-designed reactors. This status 
report summarizes the Internatioal Nuclear Safety Program's 
activities that have been completed as of September 1994 and dis- 
cusses those activities currently in progress. 


12955 (DOE/RL-94-152) Closure report for the N Reactor 
Facility. USDOE Richland Operations Office, WA (United States); 
Bechtel National, Inc., Richland, WA (United States). Mar 1995. 
208p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-93RL12367. Order Number DE95008697. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The N Reactor Closure Report has been prepared to satisfy 
Section 3156(b) of Public Law 101-189 (Reports in Connection with 
Permanent Closures of Department of Energy Defense Nuclear Fa- 
cilities), which requires submittal of a Closure Report to Congress 
by the Secretary of Energy upon the permanent cessation of 
production operations at a U.S. Department of Energy defense nu- 
clear facility. Section 3156(a) of Public Law 101-189, regarding 
training and job placement services for N Reactor personnel, was 
satisfied by a letter (August 1, 1991) from the Secretary of Energy 
to the Committees on Armed Services of the Senate and House of 
Representatives (Watkins 1991). As specified in Section 3156(b) of 
Public Law 101-189, this closure report provides the following: a 
complete survey of the environmental problems at the facility; bud- 
get quality data indicating the cost of environmental restoration and 
other remediation and cleanup efforts at the N Reactor facility; and 
a proposed cleanup methodology and schedule. 


12956 (EDF-93-NB-00183) Living PSA issues in France on 
pressurized water reactors. Dewailly, J.; Deriot, S.; Dubreuil 
Chambardel, A.; Francois, P.; Magne, L. Electricite de France 
(EDF), 92 - Clamart (France). Sep 1993. 17p. (In French). Order 
Number DE95625213. Source: OSTI; NTIS (US Sales Only); INIS. 

Two Probabilistic Safety Assessments (PSAs) carried out in 
France on 900 and 1300 MWe Pressurized Water Reactor units 
ended in 1990. These PSAs determined the core damage 
frequency for all plant operating conditions ranging from cold shut- 
down for refuelling to full power operation. Since 1990, these PSAs 
have been used increasingly as tools for applications such as acci- 
dent precursor analysis, risk-based Technical Specifications, and 
maintenance optimization. In turn, these applications are used to 
enhance the initial PSAs. The notion of a “living” PSA which can 
be used and updated is slowly taking form. The accident precursor 
analysis consists in applying PSA event trees to obtain quick infor- 
mation on potential consequences of a precursor event and the 
corresponding probabilities of occurrence. A feedback on PSAs is 
provided by comparing them with actual operating incidents. The 
computation of the allowed outage time during power operation, 
based on the computerized models of Probabilistic Safety Assess- 
ments, requires adjustments: calculation of hourly risk of core 
damage under different reactor conditions without equipment un- 
availabilities. The proposed method also turns out to be an aid in 
determining the safe shutdown condition and procedure. Further- 
more, when introducing a sufficient level of detail, PSA reliability 
models make it possible to compute contributions and to perform 
sensitivity studies in order to highlight those components for which 
a maintenance effort should be made. From the experience ac- 
quired up to now, there was felt to be a strong need to create 
guidelines for using PSAs that would simplify their implementation 
by the experts in charge of determining Technical Specifications, of 
maintenance programs, etc. who are not generally specialists in 
PSAs. For this purpose, it is necessary to improve the intelligibility 
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of the models made in order for them to be used and to offer 
user's guides adapted to each application. (Abstract Truncated) 


12957 (EGG-RAAM-—11445) Investigation of the coolability 
of a continuous mass of relocated debris to a water-filled 
lower plenum. Technical report. Rempe, J.L.; Wolf, J.R.; Chavez, 
S.A.; Condie, K.G.; Hagrman, D.L.; Carmack, W.J. Idaho National 
Engineering Lab., Idaho Falls, ID (United States). Sep 1994. 95p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC07-761D01570. Order Number DE95008598. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report documents work performed to support the develop- 
ment of an analytical and experimental program to investigate the 
coolability of a continuous mass of debris that relocates to a water- 
filled lower plenum. The objective of this program is to provide an 
adequate data base for developing and validating a model to pre- 
dict the coolability of a continuous mass of debris relocating to a 
water-filled lower plenum. The model must address higher pressure 
scenarios, such as the TMI-2 accident, and lower pressure scenar- 
ios, which recent calculations indicate are more likely for most 


operating LWR plants. The model must also address a range of 
possible debris compositions. 


12958 (IKE-2-111) Integration of KESS Ill models in 
ATHLET-CD and contributions to program verification. Final 
report. Bruder, M.; Schatz, A. Stuttgart Univ. (Germany). Inst. fuer 
Kernenergetik und Energiesysteme. Jul 1994. 153p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 1500848. Order 
Number DE95762845. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of the computer code ATHLET-CD is a contri- 
bution to the reactor safety research. ATHLET-CD is an extension 
of the system code ATHLET by core degradation models especially 
of the modular software package KESS. The aim of the ATHLET- 
CD development is the simulation of severe accident sequences 
from their initialisation to severe core degradation in a continous 
manner. In the framework of this project the ATHLET-CD develop- 
ment has been focused on the integration of KESS model like the 
control rod model as well as the models describing chemical inter- 
actions and material relocation along a rod and fission product 
release. The present ATHLET-CD version is able to describe se- 
vere accidents in a PWR up to the early core degradation 
(relocation of material along a rod surface in axial direction). Con- 
tributions to the verification of ATHLET-CD comprised calculations 
of the experiments PHEBUS AIC and PBF SFD 1-4. The PHEBUS 
AIC calculation was focused on the examination of the control rod 
model whereas the PBF SFD 1-4 claculation served to check the 
models describing melting, material relocation and fission product 
release. (orig.) 


12959 (IKE—2-113) Modelling and code development for 
improved description of fission product and aerosol release in 
the reactor core of a LWR during core heatup and core degra- 
dation phase. Final report. Hocke, K.D.; Paller, A.; Schatz, A. 
Stuttgart Univ. (Germany). Inst. fuer Kernenergetik und En- 
ergiesysteme. Aug 1994. 80p. (in German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many);Commission of the European Communities, Brussels 
(Belgium). Foerderkennzeichen BMFT 1500814; Contract CEC 
3562-88-12 EL ISP Order Number DE95762843. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the frame of the terminated CEC research activity the 
FIPREM code has been further developed and improved at the 
"Forschungsinstitut fuer Kerntechnik und Energiewandlung (KE) 
e.V.” FIPREM serves to analyze the physical and chemical phe- 
nomena associated with fission product release from PWR cores in 
severe accedent situations. To the extent possible the FIPREM 
models hae been realized on a modular basis. They are integrated 
into the KESS-Iil code system for the description of LWR in-vessel 
processes, such as fuel rod a structure heatup and degradation as 
well as core thermonydraulics. Work was focused not only on mod- 
elling aspects of fission product release and chemistry, but also on 
the realization of interface requirements between the different 
fission product models and their adequate link with core/bundle be- 
haviour models. In addition, the general KESS informatic structure 
(RSYST library and tools) was completely adopted, thus allowing 





calculations with the coupled KESS-FIPREM code system as well 
as stand-alone tests of the respective fission product release mod- 
ules, but with the advantage of a full provision of input data, 
boundary conditions and post processing tools. Scoping calcula- 
tions of fission product release and chemistry have been performed 
for PWR reactor cores and bundle tests, namely Phebus FP, iden- 
tifying sensitive parameters in the models. Up to now no fully 
conclusive picture exists with respect to the comparison of release 
models with different approaches (e.g. empirical versus diffusion 
models) or even between models with the same level of detail but 
different solution techniques (e.g. analytical versus numerical solu- 
tion). Further investigations are required to compare the model 
equations and features, their relevant physico-chemcal properties 
and parameters, e.g. in the frame of European or international 
benchmark exercises. (orig.) 


12960 (IKE-4-139) Software concepts for the build-up of 
complex systems - selection and realization taking as example 
@ program system for calculation of hypothetical core melt- 
down accidents. Scheuermann, W. Stuttgart Univ. (Germany). 
Inst. fuer Kernenergetik und Energiesysteme; Stuttgart Univ. (Ger- 
many). Oct 1994. 141p. (In German). Order Number DE95762846. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Development and application of simulation systems for the analy- 
sis of complex processes require on the one hand and detailed 
engineering knowledge of the plant and the processes to be simu- 
lated and on the other hand a detailled knowledge about software 
engineering, numerics and data structures. The cooperation of spe- 
cialists of both areas will become easier if it is possible to reduce 
the complexicity of the problems to be solved in a way that the 
analyses will not be disturbed and the communication between dif- 
ferent disciplines will not become unnecessarily complicated. One 
solution to reduce the complexity is to consider computer science 
as an engineering discipline which provides mainly abstract ele- 
ments and to allow engineers to build application systems based 
on these abstract elements. The principle of abstraction leads 
through the processes of modularisation and the solution of the 
interface problem to an almost problem independent system archi- 
tecture where the elements of the system (modules, model 
components and models) operate only on those data assigned to 
them. In addition the development of abstract data types allows the 
formal description of the relations and interactions between system 
elements. This work describes how these ideas can be concretized 
to build complex systems which allow reliable and effective prob- 
lem solutions. These ideas were applied successfully during the 
design, realization and application of the code system KESS, 
which allows the analysis of core melt down accidents in pressur- 
ized water reactors. (orig.) 


12961 (INEL—94/0010) Abbreviated sampling and analysis 
plan for planning decontamination and decommissioning at 
Test Reactor Area (TRA) facilities. Lockheed Idaho Technologies 
Co., Idaho Falls, ID (United States); SCIENTECH, Inc., Idaho Falls, 
ID (United States). Oct 1994. 138p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-941D13223. Order 
Number DE95008558. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective is to sample and analyze for the presence of 
gamma emitting isotopes and hazardous constituents within certain 
areas of the Test Reactor Area (TRA), prior to D and D activities. 
The TRA is composed of three major reactor facilities and three 
smaller reactors built in support of programs studying the perfor- 
mance of reactor materials and components under high neutron 
flux conditions. The Materials Testing Reactor (MTR) and Engineer- 
ing Test Reactor (ETR) facilities are currently pending D/D. Work 
consists of pre-D and D sampling of designated TRA (primarily 
ETR) process areas. This report addresses only a limited subset of 
the samples which will eventually be required to characterize MTR 
and ETR and plan their D and D. Sampling which is addressed in 
this document is intended to support planned D and D work which 
is funded at the present time. Biased samples, based on process 
knowledge and pliant configuration, are to be performed. The multi- 
ple process areas which may be potentially sampled will be initially 
characterized by obtaining data for upstream source areas which, 
based on facility configuration, would affect downstream and as yet 
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unsampled, process areas. Sampling and analysis will be con- 
ducted to determine the level of gamma emitting isotopes and 
hazardous constituents present in designated areas within build- 
ings TRA-612, 642, 643, 644, 645, 647, 648, 663; and in the soils 
surrounding Facility TRA-611. These data will be used to plan the 
D and D and help determine disposition of material by D and D 
personnel. Both MTR and ETR facilities will eventually be decom- 
missioned by total dismantiement so that the area can be restored 
to its original condition. 


12962 (INEL-94/0174) Design report on SCDAP/RELAPS 
model improvements - debris bed and molten pool behavior. 
Allison, C.M.; Rempe, J.L.; Chavez, S.A. Idaho National Engineer- 
ing Lab., Idaho Falls, ID (United States). Nov 1994. 199p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC07-941D13223. Source: OSTI; 
NTIS; INIS. 

the SCDAP/RELAP5/MOD3 computer code is designed to 
describe the overall reactor coolant system thermal-hydraulic re- 
sponse, core damage progression, and in combination with 
VICTORIA, fission product release and transport during severe ac- 
cidents. Improvements for existing debris bed and molten pool 
models in the SCDAP/RELAP5/MOD3.1 code are described in this 
report. Model improvements to address (a) debris bed formation, 
heating, and melting; (b) molten pool formation and growth; and (c) 
molten pool crust failure are discussed. Relevant data, existing 
models, proposed modeling changes, and the anticipated impact of 
the changes are discussed. Recommendations for the assessment 
of improved models are provided. 


12963 (INEL-95/0050) Assessment of MIT and UCB wall 
condensation tests and of the pre-release RELAPS/MOD3.2 
code condensation models. Shumway, R.W. Lockheed Idaho 
Technologies Co., Idaho Falls, ID (United States). Jan 1995. 96p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC07-941D13223. Source: OSTI; 
NTIS; INIS. 

In recent years, a new class of reactor designs has been pro- 
posed that utilize passive safety systems. General Electric has 
developed a Simplified Boiling Water Reactor (SBWR) design that 
relies on such passive systems. The SBWR has two passive cool- 
ing systems that involve energy transfer by condensation. These 
are the isolation condenser system (ICS) and the passive contain- 
ment cooling systems (PCCS). It is important that such heat 
transfer phenomena be correctly understood and quantified. The 
General Electric Company has sponsored tests at the Massachu- 
setts Institute of Technology (MIT) and at the University of 
California at Berkeley (UCB) to obtain data simulating PCCS condi- 
tions. Data was obtained with pure steam, steam-air mixtures and 
steam-helium mixtures. INEL has been contracted by the NRC to 
evaluate these tests and assess existing condensation heat trans- 
fer correlations against the test data. This report assesses the 
relevance of the tests to SBWR conditions and shows RELAPS5/ 
MOD3.2 predictions of the tests. 


12964 (INIS-mf-15105) Influence of temperature on the lim- 
its for the deflagration-detonation transition in hydrogen-/air-/ 
water vapor mixtures. Final report. Mayinger, F.; Beauvais, R.; 
Strube, G.; Ardey, N. Technische Univ. Muenchen (Germany). 
Lehrstuhl A fuer Thermodynamik. Feb 1994. 253p. (In German). 
Sponsored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 1500824. Order 
Number DE95764524. Source: OSTI; NTIS (US Sales Only); INIS. 
For assessing the danger potential of a hydrogen burn during a 
postulated LOCA with core meltdown a detailed knowledge of the 
combustion behaviour of hydrogen is necessary. The reached 
flame velocities and thus the pressure loads imposed on the con- 
tainment structures highly depend on mixture composition, 
thermodynamic boundary conditions, the interactions between tur- 
bulence inherent to the combustion induced gas motion and the 
flame front. This report involves experiments on 1. Unsteady flame 
propagation in an explosion tube with flow obstacles (turbulent 
flame acceleration and DDT-limits); 2. Steady flames above a flow 
obstacle; 3. Unsteady flame passing a single flow obstacle. (HP) 


ERA Vol. 20, No. 6 163 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


12965 (INIS-mf-15106) Influence of flow structure on the 
propagation of hydrogen-air flames. Final report. Mayinger, F.; 
Beauvais, R. Technische Univ. Muenchen (Germany). Lehrstuhl A 
fuer Thermodynamik. Feb 1994. 153p. (In German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 1500810. Order Number 
DE95764523. Source: OSTI; NTIS (US Sales Only); INIS. 

For assessing the danger potential of a hydrogen burn during a 
postulated LOCA with core meltdown a detailed knowledge of the 
combustion behaviour of hydrogen is necessary. The reached 
flame velocities and thus the pressure loads imposed on the con- 
tainment structure highly dependent on mixture composition, 
thermodynamic boundary conditions, the interactions between tur- 
bulence inherent to the combustion induced gas motion and the 
flame front. This report involves the influence of turbulence on the 
burning velocities of premixed hydrogen-air flames. The work com- 
prises experimental investigations and a thorough discussion of the 
results obtained in comparison with the current literature. The com- 
bustion tests were performed in an explosion tube closed at both 
ends (length: 6 m, diameter: 66 m). (orig/HP) 


12966 (KFK-5228) Direct simulation of turbulent Rayleigh- 
Benard convection in liquid sodium. Woerner, § M. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Reaktorsicherheit; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Nukleare Sicherheitsforschung; Karlsruhe Univ. 
(T.H.) (Germany). Fakultaet fuer Maschinenbau. Nov 1994. 222p. 
(In German). Order Number DE95762637. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The numerical results are analysed to investigate both the struc- 
tures and mechanisms of convection and the statistical features of 
turbulence in natural convection of liquid metals. The simulations 
are performed with the finite volume code TURBIT which is ex- 
tended by a semi-implicit time integration scheme for the energy 
equation. Due to the implicit treatment of thermal diffusion the com- 
putational time for simulation of natural convection in liquid metals 
is reduced by about one order of magnitude, as compared to the 
original fully explicit code version. Results for Rayleigh-Benard con- 
vection in liquid sodium with Prandtl number Pr=0.006 are given for 
four different Rayleigh numbers: Ra=3 000, Ra=6 000, Ra=12 000, 
and Ra=24 000. At the Rayleigh number Ra=3 000 the inertial con- 
vection is identified. It is characterized by large two-dimensional 
vortices, which rotate like a solid body. These vortices are also ob- 
served in the simulations for Ra=6 000, Ra=12 000 and Ra=24 
000, but, they only exist in certain regions and for short time inter- 
vals. The appearance of these two-dimensional structures in 
three-dimensional, time-dependent and turbulent convection is ex- 
plained by the relative importance of the non-linear terms in the 
momentum and energy equation, which is totally different in both 
equations, and by the coupling of these equations by the buoyancy 
and the convective term. In order to improve and validate statistical 
turbulence model for application to natural convection in liquid met- 
als, budgets of turbulence kinetic energy, turbulent heat flux and 
temperature variance are calculated from the numerical results. For 
several unknown correlations closure assumptions used in stan- 
dard turbulence models are analyzed and model coefficients are 
determined. (orig /HP) 


12967 (KFK-5363) Behaviour of a VVER-1000 fuel element 
with boron carbide/stee| absorber tested under severe fuel 
damage conditions In the CORA facility (Results of experiment 
CORA-W2). Hagen, S.; Hofmann, P.; Noack, V.; Schanz, G.; 
Schumacher, G.; Sepokd, L. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Hauptabteilung Ingenieurtechnik; Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Materialforschung; Kernforschungszentrum Karlsruhe GmbH 
(Germany). Inst. fuer Neutronenphysik und Reaktortechnik; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Nuk- 
leare Sicherheitsforschung. Oct 1994. 223p. Order Number 
DE95764269. Source: OSTI; NTIS (US Sales Only); INIS. 

Severe Fuel Damage (SFD) experiments were carried out in the 
out-of-pile facility CORA as part of the international SFD research. 
The experimental program was set up to provide information on 
failure mechanisms of Light Water Reactor (LWR) fuel elements in 
a temperature range from 1200 to 2000 C and in few cases up to 
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2400 C. Between 1987 and 1992, a total of 17 CORA experiments 
with two different bundle configurations, i.e. PWR (Pressurized Wa- 
ter Reactor) and BWR (Boiling Water Reactor) bundles were 
performed. These assemblies represented ’Western-type’ fuel ele- 
ments with the pertinent materials for fuel, cladding, grid spacer, 
and absorber rod. At the end of the experimental program two 
VVER-1000 specific tests were run in the CORA facility with 
identical objectives but with genuine VVER-type materials. The ex- 
periments, designated CORA-W1 and CORA-W2 were conducted 
on February 18, 1993 and April 21, 1993, respectively. Test bundle 
CORA-W1 was without absorber material whereas CORA-W2 con- 
tained one absorber rod (boron carbide/steel). As in the earlier 
CORA tests the test bundles were subjected to temperature tran- 
sients of a slow heatup rate in a steam environment. The transient 
phases of the tests were initiated with a temperature ramp rate of 
1 K/s. With these conditions a so-called small-break LOCA was 
simulated. The temperature escalation due to the exothermal zir- 
con/niobium-steam reaction started at about 1200 C, leading the 
bundles to maximum temperatures of approximately 1900 C. The 
thermal response of bundle CORA-W2 is comparable to that of 
CORA-W1. In test CORA-W2, however, the temperature front 
moved faster from the top to the bottom compared to test CORA- 
W1. The reason for this behavior may be found in an earlier mett 
formation and relocation of the absorber rod material in CORA-W2. 
Despite some specific features the material behavior of the VVER- 
1000 bundle is comparable to that observed in the PWR and BWR 
tests of Western design. (orig.) 


12968 (NEA-CSNI-R-94-11) Large molten pool heat trans- 
fer. Nuclear Energy Agency, 75 - Paris (France). 1994. 563p. 
(CONF-940375-—: Office for Economic Cooperation and Develop- 
ment/Nuclear Energy Agency workshop on large molten pool heat 
transfer, Grenoble (France), 9-11 Mar 1994). Order Number 
DE95625168. Source: OSTI; NTIS (US Sales Only); INIS. 

This workshop on large molten pool heat transfer is composed of 
5 sessions which titles are: feasibility of in-vessel core debris cool- 
ing; experiments on molten pool heat transfer; calculational efforts 
on molten pool convection; heat transfer to the surrounding water, 
experimental techniques; future experiments and ex-vessel studies 
(RASPLAV, TOLBIAC, BALI, SULTAN, CORVIS, VULCANO, 
CORINE programs). 


12969 (NUREG-—0040-Vol.18-No.4) Licensee contractor and 
vendor inspection status report: Quarterly report, October— 
September, 1994. Volume 18, Number 4. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Reactor Regulation. Feb 1995. 172p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; GPO; NTIS. 

This periodical covers the results of inspections performed by the 
NRC’s Special Inspection Branch, Vendor Inspection Section, that 
have been distributed to the inspected organizations during the 
period from October 1994 through December 1994. The Vendor In- 
spection Section (VIS) of the Special Inspection Branch reviews 
and inspects nuclear steam system suppliers (NSSSs), architect 
engineering (AE) firms, suppliers of products and services, inde- 
pendent testing laboratories performing equipment qualification 
tests, and holders of NRC licenses (construction permit holders 
and operating licenses) in vendor-related areas. These inspections 
are performed to assure that the root causes of reported vendor- 
related problems are determined and appropriate corrective actions 
are developed. The inspections also review the vendors’ confor- 
mance with applicable NRC and industry quality requirements, the 
adequacy of licensees’ oversight of their vendors, and that ade- 
quate interfaces exist between licensees and vendors. 


12970 (NUREG-1465) Accident source terms for Light- 
Water Nuclear Power Plants. Final report. Soffer, L.; Burson, 
S.B.; Ferrell, C.M.; Lee, R.Y.; Ridgely, J.N. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Systems 
Technology. Feb 1995. 31p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

In 1962 tile US Atomic Energy Commission published TID- 
14844, “Calculation of Distance Factors for Power and Test 
Reactors” which specified a release of fission products from the 





core to the reactor containment for a postulated accident involving 
“substantial meltdown of the core”. This “source term”, tile basis for 
tile NRC’s Regulatory Guides 1.3 and 1.4, has been used to deter- 
mine compliance with tile NRC’s reactor site criteria, 10 CFR Part 
100, and to evaluate other important plant performance require- 
ments. During the past 30 years substantial additional information 
on fission product releases has been developed based on signifi- 
cant severe accident research. This document utilizes this research 
by providing more realistic estimates of the “source term” release 
into containment, in terms of timing, nuclide types, quantities and 
chemical form, given a severe core-melt accident. This revised 
“source term” is to be applied to the design of future light water re- 
actors (LWRs). Current LWR licensees may voluntarily propose 
applications based upon it. 


12971 (NUREG/CP-0143) Proceedings of the Third Interna- 
tional Workshop on the implementation of ALARA at nuclear 
power plants. Khan, T.A. (comp.) (Brookhaven National Lab., Up- 
ton, NY (United States)); Roecklein, A.K. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Regulatory 
Applications; Brookhaven National Lab., Upton, NY (United States). 
Mar 1995. 810p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(BNL-NUREG-52440; CONF-940505-: 3. international workshop 
on implementation of ALARA at nuclear power plants, Long Island, 
NY (United States), 8-11 May 1994). Source: OSTI; NTIS; GPO; 
INIS. 

This report contains the papers presented and the discussions 
that took place at the Third International Workshop on ALARA Im- 
plementation at Nuclear Power Plants, held in Hauppauge, Long 
Island, New York from May 8-11, 1994. The purpose of the work- 
shop was to bring together scientists, engineers, health physicists, 
regulators, managers and other persons who are involved with 
occupational dose control and ALARA issues. The countries repre- 
sented were: Canada, Finland, France, Germany, Japan, Korea, 
Mexico, the Netherlands, Spain, Sweden, the United Kingdom and 
the United States. The workshop was organized into twelve ses- 
sions and three panel discussions. Individual papers have been 
cataloged separately. 


12972 (NUREG/CR-6240) Application of bounding spectra 
to seismic design of piping based on the performance of 
above ground piping In power plants subjected to strong mo- 
tion earthquakes. Stevenson, J.D. (Stevenson and Associates, 
Cleveland, OH (United States)). Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering Technology; 
Oak Ridge National Lab., TN (United States); Stevenson and 
Associates, Cleveland, OH (United States). Feb 1995. 102p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract ACO5-840R21400. Source: OSTI; NTIS; 
INIS. 

This report extends the potential application of Bounding Spectra 
evaluation procedures, developed as part of the A-46 Unresolved 
Safety Issue applicable to seismic verification of in-situ electrical 
and mechanical equipment, to in-situ safety related piping in nu- 
clear power plants. The report presents a summary of earthquake 
experience data which define the behavior of typical U.S. power 
plant piping subject to strong motion earthquakes. The report de- 
fines those piping system caveats which would assure the seismic 
adequacy of the piping systems which meet those caveats and 
whose seismic demand are within the bounding spectra input. 
Based on the observed behavior of piping in strong motion earth- 
quakes, the report describes the capabilities of the piping system 
to carry seismic loads as a function of the type of connection (i.e. 
threaded versus welded). This report also discusses in some detail 
the basic causes and mechanisms for earthquake damages and 
failures to power plant piping systems. 


12973 (NUREG/CR-6257) CANDU 3 transient analysis us- 
ing Atomic Energy of Canada Ltd. codes. Judd, J.L. (Lockheed 
Idaho Technologies Co., Idaho Falls, ID (United States)); Shumway, 
R.W.; Ebert, D.D. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Systems Technology; Lockheed idaho 
Technologies Co., Idaho Falls, ID (United States). Jan 1995. 72p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). (INEL—95/0070). Source: OSTI; NTIS; INIS; GPO. 
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A limited number of transient scenarios were calculated using a 
computer code suite and input modeling provided by the Atomic 
Energy of Canada Limited (AECL) for the CANDU 3 design. Em- 
phasis was placed on a large-break loss-of-coolant accident with 
delays in actuation of the two independent shutdown systems 
(shutdown rods and liquid poison injection). Although an extremely 
unlikely scenario, it was studied because of the potential conse- 
quences that would result from a positive void coefficient of 
reactivity. Results indicate that a few seconds delay in shutdown 
would result in quickly reaching fuel or cladding melting tempera- 
tures before the emergency core cooling system wouki be 
activated. Only small changes in the timing and consequences of 
the scenario result when several parameters, of potential 
importance to the progression of the accident, are varied. Five cal- 
culations were also performed for loss-of-off-site-power scenarios. 
These calculations assume that the plant failed to enter the island 
mode, i.e., power to the main coolant pumps was not restored us- 
ing on-site power generation. 


12974 (NUREG/CR-6311) Evaluating prediction uncer- 
tainty. McKay, M.D. (Los Alamos National Lab., NM (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Systems Technology; Los Alamos National Lab., 
NM (United States). Mar 1995. 66p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (LA- 
12915-MS). Source: OSTI; NTIS; INIS; GPO. 

The probability distribution of a model prediction is presented as 
a proper basis for evaluating the uncertainty in a model prediction 
that arises from uncertainty in input values. Determination of impor- 
tant model inputs and subsets of inputs is made through 
comparison of the prediction distribution with conditional prediction 
probability distributions. Replicated Latin hypercube sampling and 
variance ratios are used in estimation of the distributions and in 
construction of importance indicators. The assumption of a linear 
relation between model output and inputs is not necessary for the 
indicators to be effective. A sequential methodology which includes 
an independent validation step is applied in two analysis applica- 
tions to select subsets of input variables which are the dominant 
causes of uncertainty in the model predictions. Comparison with re- 
sults from methods which assume linearity shows how those 
methods may fail. Finally, suggestions for treating structural uncer- 
tainty for submodels are presented. 


12975 (WHC-SD-SP-ER-003) PRTR ion exchange vault co- 
umn sampling. Cornwell, B.C. Westinghouse Hanford Co., 
Richland, WA (United States). 14 Mar 1995. 71p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95009097. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents ion exchange column sampling and Non 
Destructive Assay (NDA) results from activities in 1994, for the Plu- 
tonium Recycle Test Reactor (PRTR) ion exchange vault. The 
objective was to obtain sufficient information to prepare disposal 
documentation for the ion exchange columns found in the PRTR 
lon exchange vault. This activity also allowed for the monitoring of 
the liquid level in the lower vault. The sampling activity contained 
five separate activities: (1) Sampling an ion exchange column and 
analyzing the ion exchange media for purpose of waste disposal; 
(2) Gamma and neutron NDA testing on ion exchange columns lo- 
cated in the upper vault; (3) Lower vault liquid level measurement; 
(4) Radiological survey of the upper vault; and (5) Secure the vault 
pending waste disposal. 
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12976 (ANL/ES/CP-85386) Analysis and simulation of 
complex power systems. Ewing, T.F. Argonne National Lab., IL 
(United States). [1995]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
941210-10: Power generation conference, Orlando, FL (United 
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States), 7-9 Dec 1994). Order Number DE95008400. Source: 
OSTI; NTIS; GPO Dep. 

The design and optimization of complex power systems is compli- 
cated by the numerous possible interactions between the system's 
components and the difficulty of determining the optimal set of sys- 
tem parameters to satisfy design requirements. The problem is 
compounded for dynamic systems, whose interactions constantly 
change with time. Argonne National Laboratory is analyzing and 
simulating complex power systems to facilitate the design process. 


12977 (ORNL/Sub-88-SC203C/1) Monitoring and simulating 
realtime electric power system operation with phasor mea- 
surements. Phadke, A.G. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (United States)); Thorp, J.S. Oak Ridge Na- 
tional Lab., TN (United States); Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (United States). Jan 1995. 93p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE95008102. Source: OSTI; NTIS; 
GPO Dep. 

In this research project, two important results have been 
achieved. The concept of generator axis load flow has been devel- 
oped more fully, and has been tested through simulations on the 
39-bus system (with 10 generators). Generator axis load flow is a 
load flow calculation which views the entire network from a few re- 
tained buses such as the internal nodes of the generators. As 
these nodes can be indirectly monitored in real time through pha- 
sor measurements of generator terminal quantities, it becomes 
possible to track and predict the behavior of the entire network 
from these few observation points. This is extremely valuable in 
the task of predicting network instability in real time. The task of in- 
stability prediction of a multi-machine power system is one of the 
most difficult analytical exercises. We investigated two of the most 
promising approaches: the extended equal area method, and the 
transient energy function method. Although both of these methods 
work well in many instances, we have shown that in other cases, 
the predictions made by the two methods are incorrect. The failure 
of the methods can be traced to their inability to deal with the be- 
havior of the system after the first turning point of the motor swing 
curves. Instead of using these methods, we propose the direct in- 
tegration of the machine swing equations following the start of a 
disturbance. Coupled with the generator aids load flow developed 
above, and using the high speed computers available now, we 
show that for systems of significant size (89 bus system), accurate 
predictions through direct computation are possible. The report 
also includes results on computational efficiency of the method of 
faster-than-real-time integration using machine equations and the 
generator aids load flow. It is anticipated that this technique will be 
useful in most practical applications in power system control cen- 
ters of the future. 


12978 (PNL-SA-23974) Advanced metering techniques in 
the federal sector. Szydiowski, R.F.; Chvala, W.D. Jr.; Halverson, 
M.A. Pacific Northwest Lab., Richland, WA (United States). Dec 
1994. 10p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-941218-9: 17. workd en- 
ergy engineering congress and the 4th environmental technology 
congress and expo, Atlanta, GA (United States), 7-9 Dec 1994). 
Order Number DE95008928. Source: OSTI; NTIS; GPO Dep. 

The lack of utility metering in the federal sector has hampered 
introduction of direct billing of individual activities at most military 
installations. Direct billing will produce accountability for the amount 
of energy used and is a positive step toward self-directed energy 
conservation. For many installations, automatic meter reading 
(AMR) is a cost-effective way to increase the number of meters 
while reducing labor requirements and providing energy conserva- 
tion analysis capabilities. The communications technology used by 
some of the AMR systems provides other demand-side manage- 
ment (DSM) capabilities. This paper summarizes the characteristics 
and relative merits of several AMR/DSM technologies that may be 
appropriate for the federal sector. A case study of an AMR system 
being installed at Fort Irwin, California, describes a cost-effective 
two-way radio communication system used for meter reading and 
load control. 


166 ERA Vol. 20, No. 6 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 12976, 12977, 12983 


12979 (SAND—94-2000C) Hole-boring through clouds for 
laser power beaming. Lipinski, R.J. (Sandia National Labs., Albu- 
querque, NM (United States)); Walter, R.F. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950226-15: SPIE ‘95: SPIE conference on 
optics, electro-optics, and laser application in science, engineering 
and medicine, San Jose, CA (United States), 5-10 Feb 1995). Or- 
der Number DE95007757. Source: OSTI; NTIS; GPO Dep. 

Power beaming to satellites with a ground-based laser can be 
limited by clouds. Hole-boring through the clouds with a laser has 
been proposed as a way to overcome this obstacle. This paper re- 
views the past work on laser hole-boring and concludes that 
hole-boring for direct beaming to satellites is likely to require 10— 
100 MW. However, it may be possible to use an airborne relay 
mirror at 10-25 km altitude for some applications in order to ex- 
tend the range of the laser (e.g., for beaming to satellites near the 
horizon). In these cases, use of the relay mirror also would allow a 
narrow beam between the laser and the relay, as well as the pos- 
sibility of reducing the crosswind if the plane matched speed with 
the cloud temporarily. Under these conditions, the power require- 
ment to bore a hole through most cirrus and cirrostratus clouds 
might be only 500-kW if the hole is less than 1 m in diameter and 
if the crosswind speed is less than 10 m/s. Overcoming cirrus and 
cirrostratus clouds would reduce the downtime due to weather by a 
factor of 2. However, 500 kW is a large laser, and it may be more 
effective instead to establish a second power beaming site in a 
separate weather zone. An assessment of optimum wavelengths 
for hole boring also was made, and the best options were found to 
be 3.0-3.4 um and above 10 um. 


12980 (WHC-SD-LL-ATP-022) CENRTC Project #2F3EOA, 
OCB A-376, acceptance test procedure. Akerson, A.W. Westing- 
house Hanford Co., Richland, WA (United States). 25 Jan 1995. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. Order Number DE95006708. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This test procedure provides the steps necessary to verify 
correct functional operation of controls, annunciators, alarms, pro- 
tective relays and related systems impacted by CENRTC 
#2F3E0A, Microwave Transfer Trip Project, modification work per- 
formed under work package 6B-93-00041/M. This procedure 
separates three tests into separate sections: energization of A-376 
duplex panel and circuits; SCADA tests; and A-376 local trip tests. 


12981 (WHC-SD-LL-ATP-024) CENRTC Project #2F3E0OA, 
OCB A-386, acceptance test procedure. Akerson, A.W. Westing- 
house Hanford Co., Richland, WA (United States). 6 Mar 1995. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008836. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This test procedure provides the steps necessary to verify 
correct functional operation of controls, annunciators, alarms, pro- 
tective relays and related systems impacted by CENRTC 
#2F3EOA, Microwave Transfer Trip Project, modification work per- 
formed under work package 6B-93-00043/M (CENRTC 2F3EOA 
MWTT OCB A-386 PACKAGE). This procedure separates four 
tests into separate sections: Energization of A-386 Duplex Panel 
and Circuits; Local RFL 6750 function tests and start-up; SCADA 
tests; and A-386 local trip tests. 
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12982 (ANL-—94/36) Conceptual design of a_ forced- 
flow-cooled 20-kA current lead using Ag-alloy-sheathed 
Bi-2223 high-temperature superconductors. Heller, R. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Technische Physik); Hull, J.R. Argonne National Lab., IL (United 
States). Nov 1994. 32p. Sponsored by USDOE, Washington, DC 





(United States);Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). DOE Contract W-31109-ENG-38. (KFK-5404). Order 
Number DE95008299. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of high-temperature superconductors in current leads to 
reduce refrigeration power has been investigated by many groups 
in the past. Most used YBCO and Bi-2212 bulk superconductors, 
although their critical current density is not very high. In this paper, 
BI-2223 HTSC tapes sheathed with Ag alloys are used in the de- 
sign of a 20-kA current lead because of their higher critical current 
in medium magnetic fields. The lead current of 20 kA is related to 
the coil current of the planned stellarator WENDELSTEIN 7-X. 
Forced-now helium cooling has been used in the design, allowing 
position-independent and well-controlled operation. The design 
characteristics of the lead are presented and 4-K helium cooling of 
the whole lead, as well as 60-K helium cooling of the copper part 
of the lead, is discussed. The power consumption at zero current, 
and the lead’s behaviour in case of loss of coolant flow, are given, 
The results of the design allow extrapolation to current leads of the 
50-kA range. 


12983 (ORNL/Sub-84-89650/2) The effects of lightning and 
high altitude electromagnetic pulse on power distribution 
lines. Uman, M.A. (Florida Univ., Gainesville, FL (United States)); 
Rubinstein, M.; Yacoub, Z. Oak Ridge National Lab., TN (United 
States); Florida Univ., Gainesville, FL (United States). Jan 1995. 
152p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE95008103. 
Source: OSTI; NTIS; GPO Dep. 

We simultaneously recorded the voltages induced by lightning on 
both ends of an unenergized 448-meter long unenergized electric 
power line and the lightning vertical electric and horizontal mag- 
netic fields at ground level near the line. The lightning data studied 
and presented here were due both to cloud lightning and to very 
close (about 20 m from the line) artificially initiated lightning. For 
cloud sources, a frequency-domain computer program called EM- 
PLIN was used to calculate induced line voltages as a function of 
source elevation, angle of incidence, and wave polarization of the 
radiated cloud discharge pulses in order to compare with the mea- 
surements. For very-close lightning, the measured line voltages 
could be grouped into two categories, those in which multiple, simi- 
larly shaped, evenly spaced pulses were observed, which we call 
oscillatory, and those dominated by a principal pulse with 
subsidiary oscillations of much smaller amplitude, which we call im- 
pulsive. The amplitude of the induced voltage ranged from tens of 
kilovolts for oscillatory voltages to hundreds of kilovolts for impul- 
sive voltages. A new technique is derived for the calculation of the 
electromagnetic fields from nearby lightning to ground above an 
imperfectly conducting ground. This technique was used in con- 
junction with an existing time domain coupling theory and lightning 
return stroke model to calculate voltages at either end of the line. 
The results show fair agreement with the measured oscillatory volt- 
age waveforms if corona is ignored and improved results when 
corona effects are modeled. The modeling of the impulsive voltage, 
for which local flashover probably successful. In an attempt to un- 
derstand better the sources of the line voltages for very close 
lightning, measurements of the horizontal and vertical electric fielkis 
30 m from triggered lightning were obtained. 
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2405 Environmental Aspects 


12984 (DOE/EA-1002) Hot Springs-Garrison Fiber Optic 
Project. EG and G Idaho, Inc., Idaho Falls, ID (United States). Oct 
1994. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE95006842. Source: OSTI; NTIS; INIS; GPO Dep. 

Bonneville Power Administration (BPA) is proposing to upgrade 
its operational telecommunications system between the Hot 
Springs Substation and the Garrison Substation using a fiber optic 
system. The project would primarily involve installing 190 kilome- 
ters (120 miles) of fiber optic cable on existing transmission 
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structures and installing new fiber optic equipment in BPA’s substa- 
tion yards and control houses. BPA prepared an environmental 
assessment (EA) evaluating the proposed action. This EA was 
published in October 1994. The EA identifies a number of minor 
impacts that might occur as a result of the proposed action, as well 
as some recommended mitigation measures. This Mitigation Action 
Plan (MAP) identifies specific measures to avoid, minimize, or 
compensate for impacts identified in the EA. 


2407 Economic, Industrial, and Business Aspects 


12985 (CONF-941203-23) Integrating photovoltaics into 
utility distribution systems. Zaininger, H.W. (Zaininger Engineer- 
ing Co., Inc., San Jose, CA (United States)); Barnes, P.R. Oak 
Ridge National Lab., TN (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From 1. world conference on photovoltaic energy 
conversion; Waikoloa, HI (United States); 5-9 Dec 1994. Order 
Number DE95008779. Source: OSTI; NTIS; INIS; GPO Dep. 

Electric utility distribution system impacts associated with the in- 
tegration of distributed photovoltaic (PV) energy sources vary from 
site to site and utility to utility. The objective of this paper is to ex- 
amine several utility- and site-specific conditions which may affect 
economic viability of distributed PV applications to utility systems. 
Assessment methodology compatible with technical and economic 
assessment techniques employed by utility engineers and planners 
is employed to determine PV benefits for seven different utility sys- 
tems. The seven case studies are performed using utility system 
characteristics and assumptions obtained from appropriate utility 
personnel. The resulting site-specific distributed PV benefits in- 
crease nonsite-specific generation system benefits available to 
central station PV plants as much as 46%, for one utility located in 
the Southwest. 


12986 (EDF—94-NB-00020) Specific gas turbines for ex- 
treme peak-load. Bellot, C. Electricite de France (EDF), 92 - 
Clamart (France). Dec 1992. 10p. (In French). Order Number 
DE95625453. Source: OSTI; NTIS (US Sales Only); INIS. 

As with other European countries, in France peak consumption 
of electricity occurs during winter. Due to the increasing use of 
electricity for domestic heating, outside temperature greatly influ- 
ences consumption (1 200 MW for a drop of 1 deg C). To meet 
requirements during cold spells, EDF has sought to determine 
which special facilities are best suited for extreme peak load condi- 
tions (i.e. offering short lifespan and minimum capital cost) and has 
studied the possibility of installing generation means in transformer 
substations (20 kV). This solution does not require extension of 
networks since these means are scattered near consumption ar- 
eas. An experiment conducted on 3 Diesel generators of 800 kWe 
each at Senlis revealed some of the disadvantages of Diesel 
(maintenance requirements, polluting emissions and noise). EDF 
then examined, for this same application, the use of gas turbines, 
for which these drawbacks are significantly less. A study carried 
out under an EDF contract by the French manufacturer TUR- 
BOMECA showed that it is possible to design a small capacity gas 
turbine that can compete with Diesel generators, and that capital 
costs could be minimized by simplifying the machine, adapting its 
lifespan to extreme peak load needs, and taking advantage of 
lower cost provided by mass production. TURBOMECA defined the 
machine’s characteristics (2 MW, 6 000 hours lifespan) and aero- 
dynamic flow. It also estimated the cost of packaging. In terms of 
overall cost (including initial investment, maintenance and fuel) the 
gas turbine appears cheaper than Diesel generators for annual op- 
eration times of less than one hundred hours, which corresponds 
closely with extreme peak load use. The lower maintenance costs 
and the better availability counterbalance the higher capital cost 
(+6%) and the greater consumption (+50%). (author). 7 figs. 
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2505 Flywheels 


12987 (NEDO-P-9310) Investigation of high-temperature 
superconducting flywheel energy storage devices. New Energy 
and industrial Technology Development Organization, Tokyo 
(Japan). Mar 1994. 201p. (in Japanese). Order Number 
DE95759242. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
The paper studies a possibility of the technology of a high- 
temperature superconducting flywheel energy storage system and 
extracts its technical subjects. As a result of investigating the 
present status of technology and development of the flywheel for 
the electric energy storage system, it is found that it is a promising 
technology which has basically a wide applicability to multipur- 
poses. A combination of the technology only with the existing 
element technology is fully feasible, and the system shows excel- 
lent performance in energy storage for medium-scale capacity for a 
relatively short period. However, there have been seen few appli- 
cation examples. For application to power systems and industrial 
systems, it is necessary to reduce operational loss of the system 
and to realize flywheels which can store much larger capacities of 
energy. It is proposed that a combination of high-temperature su- 
perconducting bulk and permanent magnet is used for magnetic 
supporting of the flywheel. Technical problems are also extracted of 
the high temperature superconducting flywheel system as an en- 
ergy storage system for load leveling. 51 refs., 169 figs., 52 tabs. 
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12988 (PNL-9811) University of Minnesota aquifer thermal 
energy storage (ATES) project report on the third long-term 
cycle. Hoyer, M.C.; Haligren, J.P.; Uebel, M.H.; Delin, G.N.; Eisen- 
reich, S.J.; Sterling, R.L. Minnesota Univ., Minneapolis, MN (United 
States). Dept. of Civil and Mineral Engineering. Dec 1994. 205p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95005757. Source: 
OSTI; NTIS; GPO Dep. 

The University of Minnesota aquifer thermal energy storage 
(ATES) system has been operated as a field test facility (FTF) since 
1982. The objectives were tc design, construct, and operate the fa- 
cility to study the feasibility of high-temperature ATES in a confined 
aquifer. Four short-term and two long-term cycles were previously 
conducted, which provided a greatly increased understanding of 
the efficiency and geochemical effects of high-temperature aquifer 
thermal energy storage. The third long-term cycle (LT3) was con- 
ducted to operate the ATES system in conjunction with a real 
heating load and to further study the geochemical impact that 
heated water storage had on the aquifer. For LT3, the source and 
storage wells were modified so that only the most permeable por- 
tion, the lronton-Galesville part, of the Franconia-lronton-Galesville 
aquifer was used for storage. This was expected to improve stor- 
age efficiency by reducing the surface area of the heated volume 
and simplify analysis of water chemistry results by reducing the 
number of aquifer-related variables which need to be considered. 
During LT3, a total volume of 63.2 x 10° m ° of water was injected 
at a rate of 54.95 m*%/hr into the storage well at a mean tempera- 
ture of 104.7°C. Tie-in to the reheat system of the nearby Animal 
Sciences Veterinary Medicine (ASVM) building was completed after 
injection was completed. Approximately 66 percent (4.13 GWh) of 
the energy added to the aquifer was recovered. Approximately 15 
percent (0.64 GWh) of the usable (10 building. Operations during 
heat recovery with the ASVM buikiing’s reheat system were 
trouble-free. Integration into more of the ASVM (or other) building's 
mechanical systems would have resulted in significantly increasing 
the proportion of energy used during heat recovery. 
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12989 (PNL-SA-24929) Applications of cogeneration with 
thermal energy storage technologies. Somasundaram, S.; Kati- 
pamula, S.; Williams, H.R. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1995. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-950336—24: American Society of Mechanical Engi- 
neers/Japanese Society of Mechanical Engineers/Japan Solar 
Energy Society international solar energy conference, Lahaina, Hl 
(United States), 19-24 Mar 1995). Order Number DE95008961. 
Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) leads the U.S. Depart- 
ment of Energy's Thermal Energy Storage (TES) Program. The 
program focuses on developing TES for daily cycling (diurnal 
storage), annual cycling (seasonal storage), and utility-scale appli- 
cations [utility thermal energy storage (UTES)]. Several of these 
storage technologies can be used in a new or an existing power 
generation facility to increase its efficiency and promote the use of 
the TES technology within the utility and the industrial sectors. The 
UTES project has included a study of both heat storage and cool 
storage systems for different utility-scale applications. The study re- 
ported here has shown that an oil/rock diurnal TES system, when 
integrated with a simple gas turbine cogeneration system, can pro- 
duce on-peak power for $0.045 to $0.06 /kWh, while supplying a 
24-hour process steam load. The molten salt storage system was 
found to be less suitable for simple as well as combined-cycle co- 
generation applications. However, certain advanced TES concepts 
and storage media could substantially improve the performance 
and economic benefits. In related study of a chill TES system was 
evaluated for precooling gas turbine inlet air, which showed that an 
ice storage system could be used to effectively increase the peak 


generating capacity of gas turbines when operating in hot ambient 
conditions. 
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12990 (CONF-950121-2) Thin-film Li-LIMn20, batteries. 
Bates, J.B.; Lubben, D.; Dudney, N.J. Oak Ridge National Lab., TN 
(United States). Nov 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 10. 
annual battery conference on applications and advances; Long 
Beach, CA (United States); 10-13 Jan 1995. Order Number 
DE95008899. Source: OSTI; NTIS; GPO Dep. 

Thin-film rechargeable Li-LiMn2O, batteries have been fabricated 
and characterized. Following deposition by electron beam evapora- 
tion of LiMnzO,4, the amorphous as-deposited cathode films 1 cm? 
in area by 0.3 to 4 um thick were annealed at 700°C to 800°C in 
oxygen in order to form the crystalline spinel phase. The capacity 
of the cells between 4.5 V to 3.8 V depended on the annealing 
conditions and ranged from 50 ywAh/mg to 120 pwAh/mg. When cy- 
cled over this range, the batteries exhibited excellent secondary 
performance with capacity losses as low as 0.001% per cycle. On 
charging to 5.3 V, a plateau with a median voltage of 5.1 V was 
observed. The total charge extracted between 3.8 V to 5.3 V corre- 
sponded to about 1Li/Mn2O,. 


12991 (SAND-95-0157C) Lithium ion rechargeable systems 
studies. Levy, S.C.; Lasasse, R.R.; Cygan, R.T.; Voigt, J.A. San- 
dia National Labs., Albuquerque, NM (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950312-1: 12. international 
seminar on primary and secondary battery technology and applica- 
tion, Deerfield Beach, FL (United States), 6-8 Mar 1995). Order 
Number DE95006810. Source: OSTI; NTIS; GPO Dep. 

Lithium ion systems, although relatively new, have attracted 
much interest worldwide. Their high energy density, long cycle life 
and relative safety, compared with metallic lithium rechargeable 
systems, make them prime candidates for powering portable elec- 
tronic equipment. Although lithium ion cells are presently used in a 
few consumer devices, e.g., portable phones, camcorders, and lap- 
top computers, there is room for considerable improvement in their 
performance. Specific areas that need to be addressed include: (1) 
carbon anode—increase reversible capacity, and minimize passiva- 
tion; (2) cathode—extend cycle life, improve rate capability, and 





increase capacity. There are several programs ongoing at Sandia 
National Laboratories which are investigating means of achieving 
the stated objectives in these specific areas. This paper will review 
these programs. 
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12992 (DOE/EIA—M066/R) Model documentation report: 
Commercial sector demand module of the national energy 
modeling system. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Integrated Analysis and 
Forecasting. Aug 1994. 246p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE95009456. Source: OSTI; 
NTIS; GPO Dep. 

This report documents the objectives, analytical approach and 
development of the National Energy Modeling System (NEMS) 
Commercial Sector Demand Module. The report catalogues and 
describes the model assumptions, computational methodology, pa- 
rameter estimation techniques, model source code, and forecast 
results generated through the synthesis and scenario development 
based on these components. This document serves three 
purposes. First, it is a reference document providing a detailed de- 
scription for model analysts, users, and the public. Second, this 
report meets the legal requirement of the Energy Information Ad- 
ministration (EIA) to provide adequate documentation in support of 
its statistical and forecast reports. Third, it facilitates continuity in 
model development by providing documentation from which energy 
analysts can undertake model enhancements, data updates, and 
parameter refinements as future projects. 
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Refer also to citation(s) 12324, 12487, 12549, 12705, 12706, 
13006, 13007, 13020, 13021, 13038, 13047, 13048, 13056, 13093, 
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12993 (CR-FC—95-01) Federal Energy Regulatory Commis- 
sion financial statements, September 30, 1994 and 1993. 
Marwick, P. KPMG Peat Marwick LLP, Washington, DC (United 
States). [1994]. 54p. Sponsored by USDOE, Washington, DC 
(United States). Source: OST] (Free of Charge). 

Oversee America’s natural gas and oil pipeline transportation 
systems, electric utilities, and hydroelectric projects; and ensure 
that Americans have an abundant supply of natural gas and elec- 
tricity at just and reasonable rates. 


12994 (DOE/EIA-0204(94/06)) EIA new releases. USDOE 
Energy Information Administration, Washington, DC (United 
States). Dec 1994. 28p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95007388. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report was prepared by the Energy Information Administra- 
tion. It contains news releases on items of interest to the petroleum, 
coal, nuclear, electric and alternate fuels industries ranging from 
economic outlooks to environmental concerns. There is also a list- 
ing of reports by industry and an energy education resource listing 
containing sources for free or low-cost energy-related educational 
materials for educators and primary and secondary students. 


12995 (DOE/EP/10050—-T4) Energy investment advisory 
serles No. 3: Investment opportunities in the Persian Gulf en- 
ergy sector. Hadgen, R.E. East-West Center, Honolulu, HI (United 
States). Dec 1994. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-93EP10050. Order Number 
DE95008742. Source: OSTI; NTIS; GPO Dep. 

Sometimes the greatest investment opportunities are in those ar- 
eas where the least progress seems to be taking place. This report 
describes energy-based developments taking place in the Persian/ 
Arabian Gulf. The 8 Gulf states are building their nations; each has 
large minority groups and swelling populations; their economies are 
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built on one product (hydrocarbons). Large expatriate populations, 
being integrated into local societies and economies, have led to 
hostility and guarded access to contacts with the outside world. 
Gulf nations cannot benefit from any oil price rise as they did in the 
past, as their populations have grown too rapidly. Policies change 
daily and can be changed back to original ones as well as into new 
ones. Since the oil and gas industries are the primary source of 
government revenue, oil and gas are likely to remain longest under 
government control. A breakdown of energy-base investment po- 
tentials in the Middle East is tabulated: upstream oil, refining, 


domestic oil marketing, upstream gas, LNG, electricity, petrochemi- 
cal. 


12996 (ER-FC—95-03) Office of Environmental Management 
uranium enrichment decontamination and decommissioning 
fund financial statements. September 30, 1994 and 1993. Mar- 
wick, P. KPMG Peat Marwick LLP, Salt Lake City, UT (United 
States). 15 Dec 1994. 35p. Sponsored by USDOE, Washington, 
DC (United States). Source: OSTI (Free of Charge). 

The Energy Policy Act of 1992 (Act) transferred the uranium en- 
richment enterprise to the United States Enrichment Corporation as 
of July 1, 1993. However, the Act requires the Department of 
Energy to retain ownership and responsibility for the costs of envi- 
ronmental cleanup resulting from the Government's operation of 
the three gaseous diffusion facilities located in Oak Ridge, Ten- 
nessee; Paducah, Kentucky; and Portsmouth, Ohio (diffusion 
facilities). The Act established the Uranium Enrichment Decontami- 
nation and Decommissioning Fund (D&D Fund) to: Pay for the 
costs of decontamination and decommissioning at the diffusion fa- 
cilities; Pay the annual costs for remedial action at the diffusion 
facilities to the extent that the amount in the Fund is sufficient; and 
Reimburse uranium/thorium licensees for the costs of decontami- 
nation, decommissioning, reclamation, and other remedial actions 
which are incident to sales to the Government. 


12997 (LBL-36580) DSM shareholder incentives: Current 
designs and economic theory. Stoft, S.; Eto, J.; Kito, S. 
Lawrence Berkeley Lab., CA (United States). Jan 1995. 88p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE95008357. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report reviews recent DSM shareholder incentive designs 
and performance at 10 US utilities identifies opportunities for regu- 
lators to improve the design of DSM _ shareholder incentive 
mechanisms to increase the procurement of cost-effective DSM 
resources. We develop six recommendations: (1) apply shared- 
savings incentives to DSM resource programs; (2) use markup 
incentives for individual programs only when net benefits are diffi- 
cult to measure, but are known to be positive; (3) set expected 
incentive payments based on covering a utility's “hidden costs,” 
which include some transitional management and risk-adjusted op- 
portunity costs; (4) use higher marginal incentives rates than are 
currently found in practice, but limit total incentive payments by 
adding a fixed charge; (5) mitigate risks to regulators and utilities 
by lowering marginal incentive rates at high and low performance 
levels; and (6) use an aggregate incentive mechanism for all DSM 
resource programs, with limited exceptions (e.g., information pro- 
grams where markups are more appropriate). 


12998 (NREL/TP-462-5173) A manual for the economic 
evaluation of energy efficiency and renewable energy tech- 
nologies. Short, W.; Packey, D.J.; Holt, T. National Renewable 
Energy Lab., Gokien, CO (United States). Mar 1995. 119p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC36-83CH10093. Order Number DE95000211. Source: OSTI; 
NTIS; GPO Dep. 

This manual is a guide for analyzing the economics of energy ef- 
ficiency and renewable energy (EE) technologies and projects. It is 
intended (1) to help analysts determine the appropriate approach 
or type of analysis and the appropriate level of detail and (2) to as- 
sist EE analysts in completing consistent analyses using standard 
assumptions and bases, when appropriate. Included are analytical 
techniques that are commonly required for the economic analysis of 
EE technologies and projects. The manual consists of six sections: 
Introduction, Fundamentals, Selection Criteria Guide, Economic 
Measures, Special Considerations for Conservation and Renewable 
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Energy Systems, and References. A glossary and eight appendices 
are also included. Each section has a brief introductory statement, 
a presentation of necessary formulae, a discussion, and when ap- 
propriate, examples and descriptions of data and data availability. 
The objective of an economic analysis is to provide the information 
needed to make a judgment or a decision. The most complete 
analysis of an investment in a technology or a project requires the 
analysis of each year of the life of the investment, taking into ac- 
count relevant direct costs, indirect and overhead costs, taxes, and 
returns on investment, plus any externalities, such as environmen- 
tal impacts, that are relevant to the decision to be made. However, 
it is important to consider the purpose and scope of a particular 
analysis at the outset because this will prescribe the course to fol- 
low. The perspective of the analysis is important, often dictating 
the approach to be used. Also, the ultimate use of the results of an 
analysis will influence the level of detail undertaken. The decision- 
making criteria of the potential investor must also be considered. 


12999 (ORNL/CON-406) Estimating potential stranded 
commitments for U.S. investor-owned electric utilities. Baxter, 
L.; Hirst, E. Oak Ridge National Lab., TN (United States). Jan 
1995. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95007604. Source: OSTI; NTIS; INiS; GPO Dep. 

New technologies, low natural gas prices, and federal and state 
utility regions are restructuring the electricity industry. Yesterday's 
vertically integrated utility with a retail monopoly franchise may be 
a very different organization in a few years. Conferences, 
regulatory-commission hearings, and other industry fora are domi- 
nated by debates over the extent and form of utility deintegration, 
wholesale competition, and retail wheeling. A key obstacle to re- 
structuring the electricity industry is stranded commitments. Past 
investments, power-purchase contracts, and public-policy-driven 
programs that made sense in an era of cost-of-service regulation 
may not be cost-effective in a competitive power market. Regula- 
tors, utilities, and other parties face tough decisions concerning the 
mitigation and allocation of these stranded commitments. The au- 
thors developed and applied a simple method to calculate the 
amount of stranded commitments facing US investor-owned elec- 
tric utilities. The results obtained with this method depend strongly 
on a few key assumptions: (1) the fraction of utility sales that is at 
risk with respect to competition, (2) the market price of electric 
generation, and (3) the number of years during which the utility 
would lose money because of differences between its embedded 
cost of production and the market price. 


13000 (PNL-SA-25062) Impacts of climate change on hu- 
man settlements: Guidelines for assessing impacts. Scott, MJ. 
Pacific Northwest Lab., Richland, WA (United States). Nov 1993. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9311289-1: UNEP: Canada 
workshop on impacts and adaption to climate variability and 
change, Toronto (Canada), 29 Nov - 3 dec 1993). Order Number 
DE95007754. Source: OSTI; NTIS; GPO Dep. 

This paper presents guidelines for assessing impacts of climatic 
change on human populations. Topics discussed include types of 
settlements and assessment methodologies. 


13001 


(VTT-SYMP-—144, pp. 31-34) Lifecycle data on energy 
production in Finland. Virtanen, Y. (VTT Energy, Espoo (Finland). 
Energy and Power Systems); Sierilae, P. Technical Research Cen- 
tre of Finland, Espoo (Finland). 1994. Project KTM-SIHTI-106Y. In 
SIHT! 2 - Energy and environmental technology. Yearbook 1993 of 


the research programme. 
Source: OSTI; NTIS. 

SIHTI Research Programme. 

Lifecycle analysis is an evaluation method of impacts that is 
rapidly becoming a frequently used method in various fields of so- 
cial and economic activities. However, one crucial problem of 
lifecycle methodology is the poor quality of process data used. This 
reduces the value of lifecycle analysis in decision-making. The 
project on hand aims to produce a general, verified LCA database 
on energy production in Finland. For this purpose information al- 
ready available in LCA format on various Finnish energy production 
processes will be collected and inventoried, supplemented with 


250p. Order Number DE95755135. 
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new data acquired by a comprehensive producer enquiry and veri- 
fied in accordance with international quality recommendations. The 
objective is also to contribute to the creation of quality concepts 
and standards for the LCA data. The primary function of the 
database is to serve Finnish lifecycle analyses but the methods in- 
troduced for data collection and processing could also be applied 
internationally to life cycle research and statistical purposes. The 
data management concept has two levels according to the nature 
of the data. At the base level, detailed producer data are main- 
tained through comprehensive questionnaires and enquiries. At the 
top level, base level data are generalized and aggregated to unit 
process LCA data to be used in life cycle assessments of various 
products. The project is implemented together with the process and 
energy industry as well as statistical and environmental authorities. 
Data acquisition is arranged through working groups set up from 
companies representing different stages of energy production, each 
working group being responsible for data acquisition and coordina- 
tion in its own sector. The main part of the information will be 
acquired by extensive producer enquiry. 
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Refer also to citation(s) 12187, 12212, 12214, 12217, 12255, 
12549, 12557, 12599, 12726, 12729, 12749, 12952, 13016, 13034, 
13062, 13063, 13111, 13112, 13283, 13304, 13799, 13833, 13883 


13002 (CRIE-Y-93015) Analysis of global economic instru- 
ments for CO2 emission reduction. Equity and efficiency. 
Sugiyama, T. (Central Research Institute of Electric Power Indus- 
try, Tokyo (Japan)); Yamaji, K.; Okada, K.; Yamamoto, H. Central 
Research Inst. of Electric Power Industry, Tokyo (Japan). Apr 
1994. 48p. (In Japanese). Order Number DE95764057. Source: 
OSTI; NTIS; Available from Central Research Institute of Electric 
Power Industry, 1-6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan. 

The economic efficiency and the equity of economic burden are 
the most important things to choose a framework for global CO2 
emission reduction. As one of the candidates for this framework, 
the global market of CO2 emission permit is studied. When it is as- 
sumed that the cost required for transactions of emission permit is 
ignored, the market of emission permit can be separated into the 
execution of uniform carbon tax to the whole area and the income 
transfer effect. By utilizing this assumption, various trial calculations 
for the market of emission permit are carried cut. The relation 
between the price of emission permit (marginal cost of emission re- 
duction) and the global reduction target is sought by using the 
Edmonds-Reilly model. Assuming that the reduction ratio in 2000 is 
15%, the emission permit price becomes $54/t-C. The marginal 
costs in advanced countries are reduced more than those in the 
case where each country tries to achieve its reduction target. Trial 
calculations on the income transfer through trading of emission 
permit in the case where the initial quota of emission permit is pro- 
portional to population, GNP, or current emission amount, it is 
shown that the population-based quota is highly realizable. 13 
refs., 29 figs., 18 tabs. 


13003 (DOE/AL/62350-7D-Rev.1) Comments and responses 
on the Remedial Action Plan and site design for stabilization 
of the Inactive Uranium Mill Tailings Site, Grand Junction, Col- 
orado. Revision 1. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). Jan 1994. 30p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE95008760. Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains information concerning public comments and 
responses on the remedial action plan and site design for stabiliza- 
tion of the inactive uranium mill tailings site in Grand Junction, 
Colorado. 


13004 (DOE/EH—231-029/0295) Management of corrective 
action wastes pursuant to proposed Subpart S. USDOE Assis- 
tant Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Office of Environmental Guidance. Feb 1995. 
2p. Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95008267. Source: OSTI; NTIS; GPO Dep. 

Under Section 3004(u) of the Resource Conservation and Re- 
covery Act (RCRA), owners/operators of permitted or interim status 





treatment, storage, and disposal facilities (TSDFs) are required to 
perform corrective action to address releases of hazardous waste 
or hazardous constituents from solid waste management units 
(SWMUs). On July 27, 1990, the Environmental Protection Agency 
(EPA) proposed specific corrective action requirements under Part 
264, Subpart S of Title 40 of the code of Federal Regulations 
(CFR). One portion of this proposed rule, addressing requirements 
applicable to corrective action management units (CAMUs) and 
temporary units (TUs), was finalized on February 16, 1993 (58 FR 
8658 et seq.). (CAMUs and TUs are RCRA waste management 
units that are specifically designated for the management of correc- 
tive. action wastes). Portions of the proposed Subpart S rule that 
address processes for the investigation and cleanup of releases to 
environmental media have not yet been finalized. EPA and autho- 
rized State agencies, however, are currently using the investigation 
and cleanup procedures of the proposed rule as a framework for 
implementation of RCRA’s corrective action requirements. The per- 
formance of corrective action cleanup activities generates wastes 
that have to be characterized and managed in accordance with ap- 
plicable RCRA requirements. This Information Brief describes 
these requirements. It is one of a series of information Briefs on 
RCRA Corrective Action. 


13005 (DOE/EH/79042-T1) Technical and Analytical Sup- 
port Services to the Office of Environmental Analysis, Office of 
Environment, Safety and Health. Final report. Energetics, Inc., 
Columbia, MD (United States). [1995]. 47p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC01-88EH79042. 
Order Number DE95006426. Source: OSTI; NTIS; GPO Dep. 

The primary purpose of this contract was to provide technical 
analyses, studies, and reviews related to land use/water issues 
and energy resource development in support of the activities of the 
Office of Environmental Analysis, Office of Environment, Safety 
and Health. Tasks under this contract included: Issue Papers. En- 
ergetics provided issue papers on a number of specific energy and 
environmental issue areas. Each issue paper consisted of a sys- 
tematic review and analysis of major factors (technical, legal, 
environmental, economic, energy, health and social) that could en- 
ter into DOE’s environmentaVenergy policy decisions; Special 
Analyses. Energetics conducted special in-depth technical analyses 
as requested by the Contracting Officer's Technical Representative 
(COTR); and Critical Review and Evaluation of Program Reports. 
Energetics performed critical reviews of a number of technical 
reports arising from DOE program activities. These documents in- 
cluded issue papers and reports resulting from special technical 
analyses of specific issues, technologies, or broad areas of con- 
cern. Reviews focused on both the technical and programmatic 
impact of the report. Energetics made recommendations and gave 
input to assist DOE in determining the environmental impacts of 
energy policies and projects. 


13006 § (DOE/MC/31185-94/C0347) The DuPont, Monsanto, 
General Electric “Lasagna” Remediation Project - joint R&D 
and financing. Palmer, P.A. Monsanto Co., Paducah, KY (United 
States). [1995]. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AR21-94MC31185. (CONF- 
9409300-1: Options for tand remediation: risk assessment 
strategies: quality of investigation on technological advances and 
project financing, London (United Kingdom), 8 Sep 1994). Order 
Number DE95007693. Source: OSTI; NTIS; INIS; GPO Dep. 

The Lasagna project is the first of what we expect will be several 
large cooperative projects between industry consortia and govern- 
ment to develop improved remediation technologies. In 1992, 
Monsanto Company began contacting other major corporations to 
see if they were experiencing similar difficulties in applying cost- 
effective, or even workable technologies for industrial site 
remediation. Both General Electric and DuPont were early partici- 
pants in the effort to develop a meeting with the EPA to discuss 
technical problems faced in cleanup, research needs, and ways to 
accelerate development of more cost-effective techniques. This pa- 
per provides some background on how this cooperative process 
came to reality, what the Lasagna process is and how the cooper- 
ative arrangements and financing are structured. 


13007 


(IEE-SR-257) Economical analysis relating to the 
global warming Issue. Institute of Energy Economics, Tokyo 
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(Japan). Aug 1994. 220p. (in Japanese). Order Number 
DE95764072. Source: OSTI; NTIS; Available from The Institute of 
Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 1-chome, 
Minato-ku, Tokyo, Japan. 

An analysis using global macro economic models is conducted 
on how to think and cope with the global warming issue from politi- 
cal and economic aspects. As viewpoints of evaluation, cited are 
cost estimation for the CO2 emission control, damage caused by 
the global warming and its economic evaluation, and the catas- 
trophic effects on the ecosystem except the economic evaluation. 
Cline says that maximum efforts should be exerted to suppress 
CO2 emission to the level of 1990 by the year of 2000. It is said 
that to confirm how serious greenhouse effects will be in 2000, it is 
necessary to concentrate on scientific researches, and that the in- 
ternational society should make its second-stage determination in 
terms of freezing or reducing the level of 2000, or admitting that 
the level will go upward. For this, the economic distortion should 
be removed by removing assistance to fossil fuels step by step. 
Assistance to developing countries and economical efficiency 
should be raised by introducing the carbon tax. Improvement of ef- 
ficiency and arrangement of incentives are required for individual 
technologies. Measures for forest preservation are necessary un- 
der the financial assistance program, etc. 34 figs., 36 tabs. 


13008 (INIS-JP—024, pp. A740/1-A740/7) Radiations in 
space and global environment. Oguti, Takasi (Tokyo Univ. 
(Japan)). Japan Atomic Industrial Forum, Inc., Tokyo (Japan); 
Japan Radioisotope Association, Tokyo (Japan); Atomic Energy 
Society of Japan, Tokyo (Japan). 1994. 596p. (In Japanese). 
(CONF-940268—: 21. Japan conference on radiation and radioiso- 
topes, Tokyo (Japan), 2-4 Feb 1994). In Proceedings of the 21st 
Japan conference on radiation and radioisotopes. The 100th year 
since the discovery of X-ray, and expectation to the future develop- 
ment. Order Number DE94785275. Source: OSTI; NTIS; INIS. 

It has been well known that the global environment of the earth 
is basically determined by the radiation equilibrium of the earth at- 
mosphere system embedded in the solar radiation. However, the 
surface temperature of about 15 degC on average is much higher 
than that determined by the radiation equilibrium. This is due to the 
so-called greenhouse gases in the atmosphere such as carbon 
dioxide, water vapor, methane and others. Also the global environ- 
ment has evolved by interacting with the living things on the earth, 
for example, tree oxygen by photosynthesis, and a small amount of 
ozone protecting living things from the fetal damage due to solar 
ultraviolet radiation. The solar radiation of short wavelength, that is, 
ultraviolet to X-ray influences atmospheric constituents, and the 
thermal structure and dynamics of the atmosphere through chemi- 
cal reaction. The solar energetic particles produced by solar flares 
precipitate in the polar regions, and the nitric oxides are produced 
by auroral X-ray. Auroral activities accelerate particles in the mag- 
netosphere. All these radiations cause significant global changes. 
Human activities increase greenhouse gases rapidly and cause 
global warming, and atmospheric chloro-fluoro-carbon (CFC) 
makes the ozone hole. Now, human activities must be modified to 
match the natural cycle of materials. (K.1.). 


13009 (INIS-mf-14439) Water characterization and trophic 
state of Chichoj Lagoon, Alta Verapaz, Guatemala Jul 1993 - 
Jun 1994. Ciencia y Tecnologia Nuclear, v. 11-2. Mourino, C. 
(Asociacion Cristiana de Jovenes de Guatemala (Guatemala)); 
Basterrechea, M.; Molina, S. E.; De Zepeda, M.; De Juarez, Y. C.; 
Aguilar, E.; Oliva, B.; Palacios, R.; Palma, J. A.; Castellanos, P. 
Direccion General de Energia Nuclear, Guatemala City 
(Guatemala). Jun 1994. 11p. (In Spanish). Sponsored by Asocia- 
cion Cristiana de Jovenes de Guatemala (ACJ), Guatemala City 
(Guatemala);Direccion General de Energia Nuclear, Guatemala 
City (Guatemala). Order Number DE95615647. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Chichoj lagoon has lost 71.6 ha in last 45 years, equivalent to 
65% of its area on 1946. At the present, lagoon shows a great in- 
vasion of vegetation, with a trend to disappear if this process 
continues. Physicochemical data evaluation indicated an evident 
lymnological stress over lagoon due to minimal natural and signifi- 
cant anthropogenic contributions. Temperature was defined by 
physical factors as sunlight irradiation periods and caloric 
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exchange with wind, promoting the mixing of its water between de- 
cember and january. Dissolved oxygen concentrations were typical 
of euthrophic lakes, with over saturation in surface waters an 
anoxia below few meters depth describing a non-dependent tem- 
perature trend. The main affluent river contributions were oxygen-d 
efficient. pH behavior was related with dissolved oxygen, due to 
narrow relation between acidity and redox mechanisms in eu- 
throphic waters. Lagoon and affluent river conductivities showed 
ionic materials contributions from basin (due to its variation with cli- 
matic changes), anthropogenic contributions (observed in affluent 
river) and metabolic activity from sediments speeded up in last por- 
tion of lagoon, draining great amounts of ionic substances through 
effluent river. Redox potentials indicated the trend of reductive pro- 
cess instead of oxidative ones in the affluent river and below 7 m 
depth in lagoon. Surface and Profile data evaluation suggested the 
presence of a point-source of contaminants and nutrients, and 
evidenced the metabolic activity produced over them in lagoon, ex- 
pressed as a visual euthrophic condition. Next paper will describe 
nutrients and other water quality parameters behaviors and their in- 
terrelation with the physicochemical parameters described in this 
paper. 1 map, 5 tabs.(Author). 


13010 (NEDO-GET-—9301) Investigation on technology for 
increasing the biological CO2 sink and technology for CO2 fix- 
ation and reutilization. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Mar 1994. 227p. (in 
Japanese). Order Number DE95759251. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-Ikebukuro, 
Toshima-ku, Tokyo, Japan. 

An investigational study is conducted on chemical measures to 
reduce CO2 environmental loads. For artificial increasing of the 
CO2 sink, desert planting and afforestation are important. Besides, 
anticipated are utilization of solar energy and application of 
biotechnology such as genetic manipulation. Prevention of defor- 
estation is also important. CO2 fixation in the weathering process 
of silicate rocks is worth studying. There is a method in which phy- 
toplankton is increased by applying fertilizer into the surface layer 
of the ocean to promote CO2 absorption/fixation into the ocean. 
CO2 absorption reactors using microalgae are also proposed. For 
CO2 fixation and reutilization, the paper studies a photochemical/ 
electrochemical method in which the solar cell power generation 
and chemical reaction are directly combined, and a photocatalytic 
method. In the former method, the solar cell power generation is 
combined with water electrolysis or electrolytic reduction of CO2. In 
the latter, hydrogen is directly produced and CO2 reduction prod- 
uct is obtained. Also investigated is CO2 fixation/reutilization using 
various kinds of synthesis by CO2, hydrogen and organic matters. 
290 refs., 94 figs., 70 tabs. 


13011 (NEDO-GET-—9305) Investigation on the international 
standardization of the environmental management system. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1994. 97p. (In Japanese). Order Number 
DE95759248. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
Surveys were reported on the present status of Japan's and 
overseas environmental management system, deliberation in the 
Committee for Environmental Management Standards, and relation 
to the development of environmental technology. Japanese enter- 
prises standardize and execute the business policy, management 
and organization, business activities abroad, and emergency mea- 
sures for the environmental management based on the Voluntary 
Plan by the Ministry of International Trade and Industry, Guidance 
to the Enterprises’ Activities by the Environment Agency and 
Global Environment Charter by the Federation of Economic Organi- 
zations. The Committee for Environmental Management Standards 
discussed the environment management system, environmental 
auditing, terminology and definition, and environmental aspect of 
product standards to be proposed by Japan as an original of inter- 
national standards. In Europe, what is main is the EC Regulation 
adopted by the EC Board of Directors with the stipulation of envi- 
ronmental management and auditing scheme. Both European 
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Committee for Standardization (CEN) and British Standards Insti- 
tute (BSI) are preceding. 1 fig. 


13012 (NEDO-GET-9313) Basic survey on efficiency 
heightening of energy consumption in the developing coun- 
tries. Cooperation for the efficiency heightening of oil 
consumption (Malaysia). New Energy and industrial Technology 
Development Organization, Tokyo (Japan). Mar 1994. 114p. (in 
Japanese). Order Number DE95759253. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

To heighten the oil consumption efficiency in Malaysia, survey 
was made on her present technical status of casting, forging and 
aluminum industries toward the energy conservation and environ- 
mental preservation. With an increasing ratio of natural gas, coal 
and palm shell as energy resources to decrease the dependency 
on oil, her oil percentage in the energy demand composition was 
lowered from 71% in 1985 to 60% in 1990. However, the technol- 
ogy is not sufficiently promoted toward the energy conservation 
and environmental preservation. Having a deep concern for height- 
ening the energy utilization efficiency, all enterprises make efforts 
to do it in the production process through improvement in their 
facilities. To step up the improvement effect in future, the interna- 
tional research cooperation for heightening the oil and natural gas 
consumption efficiency, and promoting the environmental technol- 
ogy is needed such as the improvement verification of global 
environment by fuel conversion in the casting and forging produc- 
tion, and heat utilization in aluminum melting furnaces for the 
aluminum process industry. The technical cooperation is necessary 
also for the modernization intended by the enterprises to outlive 
competitively. 22 refs., 35 figs., 23 tabs. 


13013 (ORNL TM-12917) Energy systems programs 
funded by the Assistant Secretary for Environment, Safety and 
Health: FY 1993-FY 1994. Buttram, A.W. (ed.). Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 53p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95008651. Source: OSTI; NTIS; GPO Dep. 

This document presents an overview of work at Martin Marietta 
Energy Systems, Inc., (Energy Systems) during FY 1993-FY 1994 
that was funded by the Department of Energy’s (DOE's) Assistant 
Secretary for Environment, Safety and Health (ASEH). To illustrate 
the programmatic breadth of Energy Systems and to establish the 
context within which this work was accomplished, this document 
also includes representative descriptions of ASEH-related work at 
Energy Systems done for other sponsors. Activities for ASEH cover 
a wide variety of subjects that are geared towards the environmen- 
tal, safety, and health aspects of DOE operations. Subjects include 
the following: environmental compliance, environmental guidance, 
environmental audits, NEPA oversight, epidemiology and health 
surveillance, transportation and packaging safety, safety and qual- 
ity assurance; technical standards, performance indicators, 
occurrence reporting, health physics instrumentation, risk manage- 
ment, security evaluations, and medical programs. The technical 
support section describes work in progress for ASEH, including 
specific program accomplishments. The work for others section 
describes work for non-ASEH sponsors that reinforces and supple- 
ments the ASEH work. Appendix A includes a list of FY 1998-FY 
1994 publications related to the ASEH work. 


13014 (PNL-SA-25149) Estimating effects of energy plan- 
ning on environmental impacts in the Western United States. 
Baechler, M.C.; Cothran, J.N. Pacific Northwest Lab., Richland, 
WA (United States). Dec 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-941218-7: 17. world energy engineering congress and the 
4th environmental technology congress and expo, Atlanta, GA 
(United States), 7-9 Dec 1994). Order Number DE95007805. 
Source: OSTI; NTIS; GPO Dep. 

As part of their long-term planning process, utilities and govern- 
ment agencies are choosing power generation and conservation 
strategies that will effect environmental interactions for decades to 
come. In the US, power marketing administrations within the US 
Department of Energy have a strong influence over the strategies to 
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be implemented in large multi-state regions. Pacific Northwest Lab- 
oratories (PNL) prepared environmental impact statements (EIS) for 
two power marketing agencies, the Western Area Power Adminis- 
tration (Western) and Bonneville Power Administration (Bonneville). 
The Western EIS assessed the effects of integrated resource 
planing (IRP) on the public utilities Western serves, while the Bon- 
neville EIS assessed the effects of acquiring new energy resources 
in the pacific Northwest. The results were found using models that 
simulated utility systems. In both cases, environmental impacts 
were reduced when the conservation strategy in question was con- 
sidered. This paper describes the results of the environmental 
analyses for the two agencies and compares the results with those 
of another simplified approach that relies on attributing emissions 
of new resources based on an extrapolation of existing capacity. 


13015 (SVF-528) Performance evaluation of an ISO stan- 
dard method for the determination of SO, in flue gases. 
Cooper, D. (Swedish Environmental Research Inst., Goeteborg 
(Sweden)). Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Feb 1995. 51p. (in Swedish, English). Order Number 
DE95755194. Source: OSTI; NTIS. 

A comprehensive description of the method (ISO CD 11632) is 
included, in English. Figures and tables with text in English. 

Besides automatic gas analysers, a manual reference method is 
also required for the determination of SO2 from flue gases. Unfor- 
tunately all the corresponding standards presently available rely on 
an outdated analysis technique, the so called thorin method. The 
transition from the thorin method to an improved analysis using ion 
chromatography is well warranted. Indeed, despite the absence of 
a formal national or international standard, ion chromatography has 
already replaced the thorin method for sulphate analyses in many 
European countries. Consequently the Swedish Standardisation 
authorities proposed a new work item for the International 
Standardisation Organisation (ISO) in March 1991 where ion chro- 
matography analysis is incorporated in the method for determining 
SO, from flue gases. The work program, which was subsequently 
agreed to and where Sweden has the convenorship via the 
Swedish Environmental Research Institute (IVL), started in 1992 at 
Milan, Italy. The objective of the present project has been to exam- 
ine the performance of the proposed standard. This has been 
carried out by parallel field measurements at 6 different combustion 
facilities. In addition, a comprehensive Round Robin test focusing 
on the analysis part of the method was undertaken where 10 differ- 
ent field samples were sent out to 15 accredited laboratories in 
Europe. The average relative standard deviation of the ion chro- 
matographic method in this application was measured to be 16%. 
The results show that the method proposed for the new standard is 
satisfactory and can be accepted as an alternative to the thorin 
method. The performance data obtained in this study has been in- 
cluded in a new standard draft which has been circulated within 
ISO for voting. 13 refs, 1 fig, 5 tabs, 4 appendices 
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Refer also to citation(s) 12697, 12698, 12699, 12700, 12910, 
13013, 13031, 13110, 13131, 13133, 13224, 13261, 13550, 13829, 
14480, 14563, 14604, 14700 


13016 (ANL/EA/CP-84243) Developing US EPA's environ- 
mental technology cooperation center: A new approach to 
Foster technology transfer partnerships. Burke, C.J. Argonne 
National Lab., IL (United States). [1994]. 13p. Sponsored by Envi- 
ronmental Protection Agency, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-9410288-1: Environmen- 
tal restoration opportunities, Munich (Germany), 25-27 Oct 1994). 
Order Number DE95005833. Source: OSTI; NTIS; GPO Dep. 

This paper presents a conceptual framework and approach for 
establishing the US Environmental Protections Agency's (EPA) en- 
vironmental technology cooperation center. The topic is introduced 
with background information on events leading to the development 
and implementation of the center and brief overviews of the do- 
mestic and global environmental industries. The paper assesses 
several US environmental technology transfer programs and identi- 
fies significant, innovative, and instructive technology transfer 


methods which offer constructive models for the center. This exam- 
ination focuses on several modes of public-private interaction 
required to facilitate the transfer of US environmental technologies 
into the international marketplace. Specific case studies of environ- 
mental technology cooperation initiatives include: the US-Asian 
Environmental Partnership (AEP), the US Environmental Training 
Institute (US ETI) and the recent International Environmental Tech- 
nology Business Action Conference, which took place in Moscow 
last month. This information forms a basis for defining the needs, 
gaps and opportunities for the technology cooperation center. 
Technology transfer and cooperation programs must respond to a 
range of changing needs and requirements in the increasingly 
competitive and sophisticated global economy of the 1990’s. The 
environmental technology cooperation center concept developed by 
the US EPA offers an approach for enhancing public-private sector 
partnerships to improve domestic industry collaborations and en- 
hance trans-national team-building. An innovative approach by 
EPA, in collaboration with other agencies and the private sector, 
can lead to the rapid introduction of a global network of national 
and regional centers to foster international environmental coopera- 
tion and team-building in the years ahead. 


13017 (DOE/ER/45442-T1) Technical progress report to 
the Department of Energy on the Solid State Sclences Com- 
mittee (SSSC). National Academy of Sciences - National Research 
Council, Washington, DC (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
91ER45442. Order Number DE95007113. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Solid State Sciences Committee (SSSC) of the National Re- 
search Council (NRC) is charged with monitoring the health of the 
field of materials science in the United States. Accordingly, the 
Committee identifies and examines both broad and specific issues 
affecting the field. Regular meetings, teleconferences, briefings 
from agencies and the scientific community, the formation of study 
panels to prepare reports, and special forums are among the 
mechanisms used by the SSSC to meet its charge. This progress 
report presents a review of SSSC activities from May 1, 1992 
through April 30, 1993. The details of prior activities are discussed 
in earlier reports. During the above period, the SSSC has contin- 
ued to track and participate, when requested, in the development 
of a Federal initiative on advanced materials and processing. 
Specifically, the SSSC is presently planning the 1993 SSSC Forum 
(to be cosponsored with the National Materials Advisory Board 
(NMAB) and the Washington Materials Forum (WNM)). The thrust 
will be to highlight the Federal Advanced Materials and Processing 
Program (AMPP). In keeping with its charge to identify and high- 
light specific areas for scientific and technological opportunities, the 
SSSC continued to oversee the conduct of a study on biomolecular 
materials. Preliminary plans also have been developed for studies 
on neutron scattering science, on ultrasmall devices, and on 
molecular routes to materials. 


13018 (ETDE-DE-43) Science, research and development. 
Expenditure of the Federal Government 1991 until 1994. As of 
March 1994. Statistische Informationen, v. 1/94. Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany). Oct 
1994. 21p. (In German). Order Number DE95763027. Source: 
OSTI; NTIS (US Sales Only). 

The expenditure of the Federal Government for science, 
research and development amounted in 1992 to 20.7 thousand mil- 
lion DM. It was thus 4.0% higher than in the previous year. In the 
German budget for 1993 a sum of 20.9 thousand million DM is 
planned as expenditure for science. This corresponds to an in- 
crease by 1% compared to 1992. A number of tables are given 
and commented. The expenditure is devided according to the fol- 
lowing areas: Departments, fields and focuses of support, groups 
of recipients, sectors of economy, nature of support, international 
cooperation, and regions. (orig/UA) 


13019 (ETDE/JP-mf-95764125) NEDO business summary. 
14th business report meeting. New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Sep 1994. 707p. 
(In Japanese). Order Number DE95764125. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
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Organization, Sunshine 60, 30F, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

The paper reports the development of NEDO’s business in fiscal 
1993. As for development of new energy, the following were car- 
ried out: solar energy utilization technology such as development 
of the photovoltaic power generation technology, geothermal en- 
ergy utilization technology such as development of the binary cycle 
power generation pliant, coal energy utilization technology such as 
development of coal liquefaction technology and coal utilization 
next-generation technology, fueV/storage technology such as fuel 
cell power generation technology, development of alcohol/biomass 
technology such as development of the methanol fuel utilization 
power generation technology, survey of exploitation of geothermal 
and coal resources, business to assist coal resource development, 
and promotion business for developmentintroduction such as 
petroleum substitution energy survey. As to research and develop- 
ment of the industrial technology, reported are large-scale industrial 
technology such as a propulsion system for supersonic transporta- 
tion, and business for global environmental measures such as CO2 
fixation/effective utilization technology. With regard to business to 
rationalize the coal mining industry, adopted was loaning of the 
fund to secure proper supply of coal. 


13020 (ETDE/JP-mf—95764137) Promotion of research 
exchanges with the NIS. Fiscal 1992 international research ex- 
change survey report. New Energy and Industral Technology 
Development Organization, Tokyo (Japan). Mar 1993. 164p. (in 
Japanese). Order Number DE95764137. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F, 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Investigation was made in order to enlarge the research 
exchange with the NIS and East European countries after the dis- 
solution of USSR. The country for the study was limited to Russia 
in fiscal 1992. There are many research organizations which are 
found in a destructive state without any longer national subvention. 
For the cooperation, it is necessary to fully take the special situa- 
tion of the other party into consideration, and support it financially 
and materially with knowledgeable personnel for the bilateral bene- 
fit of both parties. To make the research exchange functionally 
effective, the cooperation must be made by building personal 
tie-ups among researchers concerned of both countries. The infor- 
mation about Russian researchers is extremely insufficient, so that 
group formation of key persons is important in certain regions and 
organizations to concretize the research exchange and industrial 
cooperation. Though the postal and other various infrastructure 
services are not sufficiently functional, support is necessary in 
forming the electron network as an information exchange tool to 
promote the research exchange. It is because the computer net- 
work is framed comparatively well among researchers in the NIS. 6 
figs., 4 tabs. 


13021 (ETDE/JP-mf-95764138) Toward promotion of re- 
search exchanges with East Asian countries. Report of the 
survey on fiscal 1993 international research exchanges. New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1994. 237p. (In Japanese). Order Number 
DE95764138. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F, 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
To study possibilities and problems of international research ex- 
changes, an investigation in fiscal 1993 was conducted for East 
Asia (China, Hong Kong, Korea, Taiwan). The level of fundamental 
researches of university in both China and Korea is about the 
same as that in Japan, or is higher, sometimes depending on the 
field. However, they recognize that they are behind Japan in the 
fields of application of basic technology, product development, and 
industrial technology such as production technology, and strongly 
desire technical exchanges with Japan. Accordingly, in the program 
to accept researchers from East Asian countries, emphasis should 
be placed on application and industrial technologies rather than on 
basic researches on which emphasis used to be placed. Until now, 
the condition has been required that researchers should have 
degrees of master or higher, but more flexible operation of the sys- 
tem and arrangement of the selection/evaluation stets are desired. 
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It is important to establish a system in which personal relations 
with researchers are considered and continuously assisted. With 
the help of database of a personnel net work, needed is the sys- 
tem for facilitating retrieval of themes for study and places where 
researchers wish to study. 12 figs., 4 tabs. 


13022 (LALP-—94-81) AGEX Il technical quarterly: Volume 1, 
November 1, 1994. Ekdahl, C. (comp.). Los Alamos National Lab., 
NM (United States). Nov 1994. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE95007707. Source: OSTI; NTIS; GPO Dep. 

This report publishes short technical contributions on above- 
ground experiments that use pulsed power and laser drivers. The 
five papers included here cover the following: experimental collid- 
ing plasma; capacitor for Atlas Marx modules; computational 
modeling of magnetized target fusion experiments; ultraviolet ultra- 
fast pump-probe laser using a Ti:sapphire laser system; and high 
resolution x-ray spectroscopy of a subpicosecond laser-produced 
silicon plasma. 


13023 (LA-UR-95-198) Two perspectives on a successful 
lab/industry technology transfer. MacArthur, D.W. (Los Alamos 
National Lab., NM (United States)); Ulbrich, R. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950216-74: Waste management '95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95006326. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Technology transfer from government laboratories to private busi- 
ness is of increasing concern in today’s marketplace. Some 
prospective partners (on both sides) believe that technology trans- 
fer is a relatively simple process requiring little or no extra effort 
from the participants. In the authors experience this is not true and, 
in fact, positive results from a collaboration are directly proportional 
to the effort that both parties invest in the relationship. Communica- 
tion, both between prospective partners before an agreement and 
between partners following the agreement, is essential. Neither 
technology nor marketing can stand by itself; it is the combination 
of the two that can produce a useful and available product. Labora- 
tories and industries often have very different ways of looking at 
almost everything. Misunderstandings arising from these differ- 
ences can short-circuit the transfer process or result in the 
production of a product that is unsalable. The authors will cover 
some of their experiences, potential problems, and their solutions. 
Examples discussed here is transfer of technology for long-range 
alpha detection developed at Los Alamos National Laboratory and 
transferred to Eberline Instrument Corporation. 


13024 (LA-UR-95-402) Los Alamos National Laboratory 
Science Education Programs. Progress report, October 1, 
1994—December 31, 1994. Gill, D.H. Los Alamos National Lab., 
NM (United States). [1995]. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE95006290. Source: OSTI; NTIS; GPO Dep. 

During the 1994 summer institute NTEP teachers worked in co- 
ordination with LANL and the Los Alamos Middle School and 
Mountain Elementary School to gain experience in communicating 
on-line, to gain further information from the Internet and in using 
electronic Bulletin Board Systems (BBSs) to exchange ideas with 
other teachers. To build on their telecommunications skills, NTEP 
teachers participated in the International Telecommunications In 
Education Conference (Tel*ED ’94) at the Albuquerque Convention 
Center on November 11 & 12, 1994. They attended the multimedia 
keynote address, various workshops highlighting many aspects of 
educational telecommunications skills, and the Telecomm Rodeo 
sponsored by Los Alamos National Laboratory. The Rodeo fea- 
tured many presentations by Laboratory personnel and educational 
institutions on ways in which telecommunications technologies can 
be use din the classroom. Many were of the ‘hands-on’ type, so 
that teachers were able to try out methods and equipment and 
evaluate their usefulness in their own schools and classrooms. 
Some of the presentations featured were the Geonet educational 
BBS system, the Supercomputing Challenge, and the Sunrise 
Project, all sponsored by LANL; the ‘CU-seeMe’ live video soft- 
ware, various simulation software packages, networking help, and 
many other interesting and useful exhibits. 





13025 (LBL-PUB—759) 1994-95 Communications Plan. 
Lawrence Berkeley Lab., CA (United States). [1995]. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE95008482. Source: OSTI; 
NTIS; GPO Dep. 

The 1994-1995 Lawrence Berkeley Laboratory Communications 
Plan - and the goals, objectives, strategies and actions that follow - 
are the products of almost a year of researching, evaluating and 
addressing LBL’s needs for effective internal and external commu- 
nications programs. They grow from three contemporary realities 
undeniably bound to the future of the laboratory - (1) a diversified 
research mission that has splintered internal loyalties and commit- 
ments since LBL’s evolution from a one-purpose high energy 
physics lab; (2) a fiercely competitive science funding environment 
in the 1990's; and (3) a continuing LBL identity crisis marked by 
public confusion over three ‘Lawrences; (the Livermore and Berke- 
ley labs, plus the Berkeley campus’ Hall of Science) and two 
‘Berkeleys’ (laboratory and campus). 


13026 (PNL-SA-25142) Review department programs re- 
lated to intellectual property and technology transfer to ensure 
department resources are leveraged to the economic benefit 
of the US. Martin, S.W. Pacific Northwest Lab., Richland, WA 
(United States). Feb 1995. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE95007801. Source: OSTI; NTIS; GPO Dep. 

Review domestic and international policy, US Intellectual Property 
(IP) and Technology Transfer (TT) legislation, and related Depart- 
ment of Energy (DOE) programs to ensure Department resources 
are leveraged to the benefit of the US economy. Mapping such 
processes should determine if/how foreign governments and/or for- 
eign owned or controlled enterprises, specifically Japanese and to 
a lessor extent other Pacific Rim nations, are able to access and at 
times leverage US technology to their benefit. This process will 
also generate lessons learned that should be useful to government 
and industry alike in the area of TT. The review will concentrate on 
technology innovations developed or funded by the Department. 


13027 (SAND-94-2388) Final report for SNL/NM environ- 
mental drilling project. Wemple, R.P. (Sandia National Labs., 
Albuquerque, NM (United States)); Meyer, R.D.; Staller, G.E.; 
Layne, R.R. Sandia National Labs., Albuquerque, NM (United 
States). Nov 1994. 108p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95006502. Source: OSTI; NTIS; INIS; GPO Dep. 

Concern for the environment and cost reduction are driving 
forces for a broad effort in government and the private sector to 
develop new, more cost-effective technologies for characterizing, 
monitoring and remediating environmental sites. Secondary goals 
of the characterization, monitoring and remediation (CMR) activity 
are: minimize secondary waste generation, minimize site impact, 
protect water tables, and develop methods/strategies to apply new 
technologies. The Sandia National Laboratories (SNL) project in di- 
rectional boring for CMR of waste sites with enhanced machinery 
from the underground utility installation industry was initiated in 
1990. The project has tested a variety of prototype machinery and 
hardware built by the industrial partner, Charles Machine Works 
(CMW), and SNL at several sites (Savannah River Site (SRS), 
Hanford, SNL, Kirtland AFB (KAFB), CMW), successfully installed 
usable horizontal environmental test wells at SRS and SNL/KAFB, 
and functioned as a clearing house for information regarding 
application of existing commercial machinery to a variety of govern- 
mental and commercial sites. The project has continued to test and 
develop machinery in FY 94. The original goal of cost-effectiveness 
is being met through innovation, adaptation, and application of fun- 
damental concepts. Secondary goals are being met via a basic 
philosophy of “cut/thrust and compact cuttings without adding large 
quantities of fluid” to an environmental problem site. This technol- 
ogy will be very cost-effective where applicable. Technology 
transfer and commercialization by CMW is ongoing and will 
continue into FY 95. Technology transfer to the private sector is on- 
going and reflected in increasing machinery sales to environmental 
contractors. Education of regulatory agencies resulting in restruc- 
turing of appropriate regulatory standards for specification of the 
horizontal drilling techniques continues to be a long-range goal. 
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13028 (SAND-94-2738) Strategic plan 1994. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 39p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95007723. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories faces institutional challenges that 
are unique in its history. Never before have the national laborato- 
ries been viewed so critically, and never before has their role been 
the subject of such study and debate. At the same time, the op- 
porunities to render ‘exceptional service in the national interest’ 
have never been greater. The business of Sandia today and into 
the foreseeable future will rely on a strong, integrated technical 
foundation, represented most fundamentally by its core competen- 
cies. While is is impossible to foresee precisely what missions 
Sandia will pursue many years from now, one thing is clear: 
Central to its service to the nation will be the application of science- 
based engineering skills to the stewardship of the nuclear weapons 
stockpile. Whether on not the nation ever builds a new nuclear 
weapon, those that remain in stockpile will require continuous stew- 
ardship based on the integration of scientific understanding with 
experienced systems engineering. Sandia’s steadfast commitment 
to DOE's stockpile stewardship mission will also be evident in the 
production of limited numbers of certain vital weapon components 
as the weapons production complex is realigned. Complementing 
this enduring responsibility will be expanded missions in energy, 
environment, and economic competitiveness. The work for other 
federal agencies will be jointly sponsored under high-level agree- 
ments with DOE. Multi-institutional teams will become a common 
way of doing business. The multiprogram laboratory model will 
evolve toward a new model of multi-laboratory programs address- 
ing major national needs. Sandia will be a distinct and important 
component of an integrated system of national laboratories. 


13029 (SAND—95-0011) This is Sandia. Sandia National 
Labs., Albuquerque, NM (United States). Feb 1995. 31p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE95007714. Source: OSTI; 
NTIS; GPO Dep. 

Sandia is a multiprogram engineering and science laboratory 
operated for the Department of Energy with major facilities at Albu- 
querque, New Mexico, and Livermore, California, and a test range 
near Tonapah, Nevada. It has major research and development re- 
sponsibilities for nuclear weapons, arms control, energy, the 
environment, economic competitiveness, and other areas of impor- 
tance to the needs of the nation. The principal mission is to 
support national defense policies by ensuring that the nuclear 
weapon stockpile meets the highest standards of safety, reliability, 
security, use control, and military performance. This publication 
gives a brief overview of the multifaceted research programs con- 
ducted by the laboratory. 


13030 (UCRL-52000-94-11) Energy and technology review, 
November 1994. Bookless, W.A.; Wheatcraft, D. (eds.). Lawrence 
Livermore National Lab., CA (United States). Nov 1994. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95007779. Source: 
OSTI; NTIS; GPO Dep. 

This report has two feature articles. They are (1) LLNL’s 1994 R 
and D 100 Awards and (2) Legacy of the X-ray Laser Program. 
Also brief highlights are given of research on elevated CO, expo- 
sure and tree growth and meniscus coating. 


2906 Nuclear Energy 


Refer also to citation(s) 12157, 12206, 12575, 12580, 12840, 
12843, 12994, 13036, 14563 


13031 (DUN-1301) Douglas United Nuclear, Inc., 
sored research and development programs, FY-1967. Reid, 
R.W.; Stringer, J.T. Douglas United Nuclear, Inc., Richland, WA 
(United States). 12 Jul 1966. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE95006958. Source: OSTI; NTIS; GPO Dep. 

Douglas United Nuclear, Inc., has allocated to the Pacific North- 
west Laboratory $542,000 of 02 Research and Development funds 
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and $455,000 of Process Technology funds for FY-1967. Of these, 
$392,000 of 02 Research and Development funds and $420,000 of 
Process Technology funds are the responsibility of the Research 
and Engineering Section. The balance in each case is the respon- 
sibility of the Production Fuels Section. Representatives of these 
Sections have met with Pacific Northwest Laboratory personnel to 
develop programs to be undertaken in FY-1967. This document 
briefly summarizes the results of the discussions and delineates 
the work to be accomplished. 


13032 (NRPA-1994:8) Nuclear information in Finmark. Re- 
search concerning public need for information about nuclear 
fallout and nuclear emergency preparedness. Larsen, A.K. 
Statens Straalevern, Oesteraas (Norway). Oct 1994. 156p. (In Nor- 
wegian). Order Number DE95625410. Source: OSTI; NTIS; INIS. 

The main objective of the present investigation was to discover 
whether there is a co-ordination between public and governmental 
problem recognition, and between demand and supply of nuclear 
information. Another objective was to identify relevant object 
groups and to prepare for communication strategy planning. 27 
refs., 49 tabs. 


2908 Heat Utilization 
Refer also to citation(s) 13012, 13050 


2910 Conservation 


13033 (ETDE-DE-49) Energy conservation in Bremen. An- 
nual report on energy. 1991 update. Senator fuer das Bauwesen, 
Bremen (Germany). Feb 1993. 139p. (In German). Order Number 
DE95763241. Source: OSTI; NTIS (US Sales Only). 

This annual report of 1991 is after the ones of 1980-83, 84 and 
88 the third about energy saving in public buildings in Bremen. It 
contains the consumption and cost data of 1990 as compared to 
those of 1987 (report 1988) and includes the report situation of 
1991. In the time period of the report, decisive changes in the polit- 
ical energy goals have come into play through the fundamental 
decisions of the Senate and the passing of the energy law in Bre- 
men. These changes are of particular importence for consumption 
energy saving in public buildings. In view of the climatic effects of 
carbon dioxide, the Senate had decided amongst other things that 
the energy saving measures in public buildings should be mea- 
sured in terms of ecological and economic aspects, which means 
including the social (or external) costs of energy. This, so far as is 
known, is the first time an attempt of this kind has been made in 
the Federal Republic of Germany. The attempt has in principle also 
become part of the energy law in Bremen. Admittedly, this has not 
yet had an effect in the time period which was described. The fol- 
lowing report shows that the successes up until 1987 can not only 
be maintained, but can also be improved upon with additional sav- 
ings, even if only on a small scale. (orig/UA) 


13034 (NEDO-GET-9314) Basic survey on_ efficiency 
heightening of energy consumption in the developing coun- 
tries. Exchange of engineers (indonesia). New Energy and 
Industrial Technology Development Organization, Tokyo (Japan). 
Mar 1994. 146p. (in Japanese). Order Number DE95759243. 
Source: OSTI; NTIS; Available from New Energy and Industrial 
Technology Development Organization, Sunshine 60, 30F 1-1, 3- 
chome, Higashi-ikebukuro, Toshima-ku, Tokyo, Japan. 

Japan and Indonesia exchanged the technological information in 
order to systematically and efficiently propagate Japanese energy 
conservation and environmental technology in Indonesia. In the de- 
veloping countries where the oil consumption is expected to be 
large in the future, field communication was held to pick out the 
needs related to the energy conservation and environmental tech- 
nology. As a presentation in the round-table conference, introduced 
were the energy conservation and environmental technology in 
Japanese steel making industry as a reference for the energy con- 
servation measures to be taken by Indonesian steel making 
industry, Indonesian energy conservation policy, and energy con- 
versation activities of National Krakatau Steel Mill in Indonesia. 
Indonesia’s national plan sets the target ratio at 17% to achieve 
the energy conservation in 2000. To heighten the effect of energy 
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conversation, private enterprises are also desired to improve their 
facilities and newly build energy conversation type high-efficiency 
facilities. For the time being, experts must be trained in the energy 
conservation and environmental technology with activation of orga- 
nizations to promote the energy conversation. 


13035 (PNL-SA-25069) Estimating the impacts of federal 
efforts to improve energy efficiency: The case of bulliding. 
Nicolls, A.K. (Pacific Northwest Lab., Richland, WA (United 
States)); Shankle, S.A.; LaMontagne, J.; Jones, R.E. Pacific North- 
west Lab., Richland, WA (United States). Nov 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-941187-2: 16. North American 
conference: the world oil and gas industries in the 21st century, 
Dallas, TX (United States), 6-9 Nov 1994). Order Number 
DE95007798. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy's Office of Energy Efficiency and 
Renewable Energy [EE] has for more than a decade focused its ef- 
forts on research to develop new technologies for improving the 
efficiency of energy use and increasing the role of renewable en- 
ergy; success has usually been measured in terms of energy 
saved or displaced. Estimates of future energy savings remain an 
important factor in program planning and prioritization. A variety of 
internal and external factors are now radically changing the plan- 
ning process, and in turn the composition and thrust of the EE 
program. The Energy Policy Act of 1992, the Framework Conven- 
tion on Climate Change (and the Administration's Climate Change 
Action Plan), and concerns for the future of the economy (espe- 
cially employment and international competitiveness) are increasing 
emphasis on technology deployment and near-term results. The 
Reinventing Government Initiative, the Government Performance 
and Results Act, and the Executive Order on Environmental Jus- 
tice are all forcing Federal programs to demonstrate that they are 
producing desired results in a cost-effective manner. The applica- 
tion of Total Quality Management principles has increased the 
scope and importance of producing quantified measures of benefit. 
EE has established a process for estimating the benefits of DOE's 
energy efficiency and renewable energy programs called ‘Quality 
Metrics’ (QM). The “metrics” are: Energy; Environment; Employ- 
ment; Risk; Equity; Economics. This paper describes the approach 
taken by EE’s Office of Building Technologies to prepare estimates 
of program benefits in terms of these metrics, presents the 
estimates, discusses their implications, and explores possible im- 
provements to the QM process as it is currently configured. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 12994, 13093 


13036 (DOE/EIA-0035(95/02)) Monthly energy review: 
February 1995. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
23 Feb 1995. 176p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95007595. Source: OSTI; NTIS; 
GPO Dep. 

This is the February report by the Energy Information Administra- 
tion. The contents of the report include an article on the effect of 
the proximity of wind resources to transmission lines, an energy 
overview, energy consumption, petroleum, natural gas, oil and gas 
resource development, coal, electricity, nuclear energy, and inter- 
national energy. 57 tabs. 


13037 (DOE/EIA-0202(93)) Short-term energy outlook 
annual supplement, 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Energy Markets 
and End Use. 6 Aug 1993. 71p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93019395. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Thé Short-Term Energy Outlook Annual Supplement (supple- 
ment) is published once a year as a complement to the Short-Term 
Energy Outlook (Outlook), Quarterly Projections. The purpose of 
the Supplement is to review the accuracy of the forecasts pub- 
lished in the Outlook, make comparisons with other independent 
energy forecasts, and examine current energy topics that affect the 
forecasts. 





13038 (DOE/EIA-0202(93/3Q)) Short-term energy outlook, 
Quarterly projections. Third quarter 1993. USDOE Energy Inior- 
mation Administration, Washington, DC (United States). Office of 
Energy Markets and End Use. 4 Aug 1998. 38p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93018252. Source: OSTI; NTIS; GPO Dep. 

The Energy Information Administration (EIA) prepares quarterly, 
short-term energy supply, demand, and price projections for publi- 
cation in February, May, August, and November in the Short-Term 
Energy Outlook (Outlook). An annual supplement analyzes the per- 
formance of previous forecasts, compares recent cases with those 
of other forecasting services, and discusses current topics related 
to the short-term energy markets. (See Short-Term Energy Outlook 
Annual Supplement, DOE/EIA-0202.) The forecast period for this 
issue of the Outlook extends from the third quarter of 1993 through 
the fourth quarter of 1994. Values for the second quarter of 1993, 
however, are preliminary EIA estimates (for example, some 
monthly values for petroleum supply and disposition are derived in 
part from weekly data reported in the Weekly Petroleum Status Re- 
port) or are calculated from model simulations using the latest 
exogenous information available (for example, electricity sales and 
generation are simulated using actual weather data). The historical 
energy data are EIA data published in the Monthly Energy Review, 
Petroleum Supply Monthly, and other EIA publications. Minor 
discrepancies between the data in these publications and the his- 
torical data in this Outlook are due to independent rounding. 


13039 (IEE-SR-253) Fiscal 1993 actual energy supply/ 
demand and short-term prospect. Report of the energy supply/ 
demand trend survey committee. No corporate text available. Jun 
1994. 120p. (In Japanese). Order Number DE95764070. Source: 
OSTI; NTIS; Available from The Institute of Energy Economics, Dai 
10 Mori Biru, 18-1, Toranomon 1-chome, Minato-ku, Tokyo, Japan. 
The paper reports fiscal 1993 energy supply/demand trends in 
Japan. The domestic supply of the primary energy was 485,647 x 
10'° kcal, 1.0% over 1992 indicating the same growth as in the 
previous year. By energy source, hydroelectric power showed a 
marked increase of 17.0% over last year. Nuclear power indicated 
a 14.0% growth over 1992, including four new power plants which 
started operation. As a result, all the primary power made a sub- 
stantial rise of 14.9% over the preceding year. Coal increased 
1.6%, helped by an increase in consumption of steam coal in 
power generation, with the starting operation of the new coal ther- 
mal power generation. Imports of petroleum products markedly 
declined by 18.4% because of the continued shifting to domestic 
products. Natural gas showed almost the same level as in the pre- 
vious year, a 0.6% increase, because of slow growth in power 
demand. The ultimate energy consumption was 336,120 x 10'° 
kcal, indicating a 1.0% increase. Energy consumption in the indus- 
trial sector was a 1.1% rise, despite of the business stagnation, 
and that in the residential sector a 3.3% rise. 35 figs., 73 tabs. 


13040 (ORNL/CON-390) Standard practice: Estimating the 
cost-effectiveness of coordinated DSM programs. Hill, L.J.; 
Brown, M.A. Oak Ridge National Lab., TN (United States). Dec 
1994. 52p. Sponsored by USDOE, Washington, DC (United 
States);New York State Energy Research and Development Au- 
thority, Albany, NY (United States);New York State Government, 
Albany, NY (United States);North Carolina State Government, 
Raleigh, NC (United States). DOE Contract ACO5-840R21400. Or- 
der Number DE95008101. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to describe and illustrate a 
methodology for estimating the cost-effectiveness of coordinated 
demand-side management (DSM) programs, extending California 
“standard practice” to address the special evaluation challenges 
arising from these programs. A coordinated DSM program is one 
that is co-administered by a state or local government agency and 
a gas or electric utility. Although the primary subject of this docu- 
ment is coordinated low-income programs, the principles are easily 
extended to estimating the cost-effectiveness of all coordinated 
programs. 


2930 Policy, Legislation, and Regulation 
Refer also to citation(s) 12844, 12872, 13002, 13020, 13099, 14615 
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13041 (NEI-SE-195) Sweden’s national report. Under the 
United Nations Framework Convention on Climate Change. 
Ministry of Environment and Natural Resources, Stockholm (Swe- 
we 1994. 119p. Order Number DE95755189. Source: OSTI; 

IS. 

Also available in Swedish as: Ds 1994:121, ISSN 0284-6012. 

The United Nations Framework Convention on climate change 
was signed in Rio de Janeiro in June 1992. The Convention 
entered into force the 21st of March 1994. In September 1994 ap- 
proximately 90 countries had ratified the Convention. The parties to 
the Convention should take precautionary measures to anticipate, 
prevent or minimize the causes of climate change, formulate na- 
tional programmes containing measures to mitigate climate change 
in all relevant sectors, including all greenhouse gases and co- 
operate in preparing for adaption to the impacts of climate change. 
The industrialized countries shall aim at returning by the end of the 
present decade to 1990 levels of anthropogenic emissions of car- 
bon dioxide and other greenhouse gases. OECD-countries shall 
provide new and additional financial resources needed by the de- 
veloping country parties to meet their commitments. According to 
Article 12 of the Convention, industrialized countries shall within six 
months of the entry into force of the Convention, communicate to 
the Secretariat a detailed description of adopted national policies 
and measures to mitigate climate change. The report shall also in- 
clude an inventory and a projection of greenhouse gas emissions. 
The report shall be communicated to the interim secretariat. In ac- 
cordance with the provisions in Article 12, Sweden has elaborated 
the present report, which was adopted by the Swedish Govern- 
ment on the 15th of September 1994. National Swedish 
Environmental Protection Agency, Swedish National Board for In- 
dustrial and Technical Development, the Commission for Forecast 
and Development in the Transport Sector and the Commission for 
Climate Change have participated in the preparation of the report. 


2940 Fossil Fuels 


Refer also to citation(s) 12080, 12112, 12113, 12115, 12118, 
12119, 12120, 12121, 12123, 12136, 12137, 12994, 12995, 13019, 
13036, 13037, 13038, 13039, 13050, 13051, 13059, 13061, 13112, 
14651 


13042 (CONF-9205433-—1) Current trends in Latin America 
and the Argentine perspective. Laredo, V.G. (SOCMA Ameri- 
cana, Buenos Aires (Argentina)). Southern Methodist Univ., Dallas, 
TX (United States). [1992]. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG01-921E11185. From 
Energy trends in. the 90’s; Dallas, TX (United States); 6-8 May 
1992. Order Number DE95008144. Source: OSTI; NTIS; GPO Dep. 

The authors discusses the changes that are taking place in Ar- 
gentina as well as in all of Latin America today — privatization, 
deregulation, and the modernization of the economy, changes 
which will serve to strengthen the governments and provide a bet- 
ter quality of life for all of them. He gives an insight into the factors 
which helped bring about these changes, the support they are re- 
ceiving, the problems which persist, and the measures that still 
must be taken so that these positive changes remain in place. He 
offers some useful information that will perhaps contribute to their 
understanding of the vast area which he refers to as Latin America, 
and more specifically, gives a thumbnail sketch of what is happen- 
ing today in the Republic of Argentina. For many years now, Latin 
American leaders have travelled to other parts of the world and 
spoken about the plans and expectations for the region’s future. 
When these well-intentioned projects and plans never materialized, 
partners and supporters in the United States and other countries 
were frustrated and disappointed by the failure to make things work. 
The author's intention here today is to describe things as they are, 
not as they might be, to tell about what is already happening in the 
sphere of business and growth of the economies in Latin America. 


13043 (CONF-9205433-2) Challenges and opportunities 
facing the international oll industry. Southern Methodist Univ., 
Dallas, TX (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-921E11185. 
From Energy trends in the 90's; Dallas, TX (United States); 6-8 
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May 1992. Order Number DE95008143. Source: OSTI; NTIS; GPO 
Dep. 

the report is divided into two sections. The first discusses the 
broad range of challenges facing the industry as it moves towards 
the 21st century. The author identifies four areas that present chal- 
lenges: the quantity of oil; its quality; oil's image; and the industry's 
broader responsibilities. The second section looks at possible op- 
portunities to meet these challenges: making the best use of the 
new world economic and political order; deriving the maximum 
benefit from a more unified international oil industry; and participat- 
ing in environmental and other forms aimed at realigning the global 
energy mix. 


13044 (CONF-9205433-Summ.) Report on energy trends in 
the 90's — Implications for company strategies. Southern 
Methodist Univ., Dallas, TX (United States). [1992]. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG01-921E11185. From Energy trends in the 90’s; Dallas, TX 
(United States); 6-8 May 1992. Order Number DE95008141. 
Source: OSTI; NTIS; GPO Dep. 

This report summarizes the content of the conference held on 
May 6-8, 1992, in Dallas, Texas. Three panel discussions were 
held on international issues and outlook: Emerging trends in Latin 
America; Update on the former Soviet Union; and Balancing world 
energy markets. The sessions on company strategies and perspec- 
tives included presentations by Enserch Corp., Union Pacific 
Resources, Union Texas Petroleum Holdings, Inc., and Triton En- 
ergy Corp. These sessions included the current position of the 
company, problems with development of specific fields, sharing the 
risks of exploratory drilling, commitment to domestic exploration, 
and international ventures in exploration. 


13045 (CONF-9205434—Summ.) Report on the Taos round 
table: Oil and money in the next decade. Southern Methodist 
Univ., Dallas, TX (United States). [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
921E11185. From Tacos round table conference on oil and money 
in the next decade; Tacos, NM (United States); 8-10 May 1992. Or- 
der Number DE95008142. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the content of the conference held May 
8-10, 1992 in Taos, Mexico. The conference explored the topic 
“what is required from the work oil and gas community and what 
does it cost?” The topics included areas of growth potential, 
changing demand patterns for refined product, and cost of pollution 
regulations. The conference then explored the requirements from 
the oil exploration and production sector, the requirements from the 
financial community and the priorities which should be set, and fi- 
nally what strategy should be developed for survival growth and 
profitability in the next decade. 


13046 (DOE/EIA-0538(94/95-20)) Winter fuels report, week 
ending February 24, 1995. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 2 
Mar 1995. 77p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95008305. Source: OSTI; NTIS; GPO 
Dep. 

The Winter Fuels Report for the week ending February 24, 1995 
is intended to provide concise timely information to the industry, 
the press, policymakers, consumers, analysts, and State and local 
governments on the following topics: Distillate fuel oil net produc- 
tion, imports and stocks on a US level and for all Petroleum 
Administration for Defense Districts (PADD) and product supplies 
on a US level; propane net production, imports and stocks on a US 
level and for PADD’s |, Il, and Ill; natural gas supply and disposi- 
tion and underground storage for the US and consumption for all 
PADD's; as well as selected National average prices; residential 
and wholesale pricing data for heating oil and propane for those 
States participating in the joint Energy Information Administration 
(ElA)/State Heating Oil and Propane Program; crude oil and 
petroleum price comparisons for the US and selected cities; and a 
6-10 Day and 30-Day outlook for temperature and precipitation 
and US total heating degree-days by city. 


13047 


(ETDE-DE-51) Alternative natural gas supply agree- 
ments under TPA?. A concept for short-term contracts in a 
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competitive market. Wirtschaftswissenschaftliche Diskussions- 
beitraege. Volkswirtschaftliche Reihe, v. V-109-93. Ruegge, P. 
Oldenburg Univ. (Germany). Inst. fuer Volkswirtschaftslehre (VWL). 
Apr 1993. 24p. (In German). Order Number DE95763234. Source: 
OSTI; NTIS (US Sales Only). 

The most recent version of EC Commission proposals are look- 
ing towards unbundling and the introduction of third party access to 
liberalise the monopolistic transportation area of the natural gas 
market. The main problems facing the natural gas industry, accord- 
ing to the transit directive, are in contracting (i.e. investment 
security, risk allocation) and price-fixing for supply as well as an al- 
leged full-capacity problem. Competition in their area signifies a 
stark contrast to the present "Take or pay” system. This study ex- 
amines the prospects of altering the existing contrast systems from 
the TPA point of view. In this system, that would indicate short- 
term delivery contracts to increase flexibility of the long-distance 
cuble system and so release extra capacity. Concentration is given 
in this study on how to implement such short-term contracts and 
also on how investment can be seewed. (UA) 


2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 12602 
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Refer also to citation(s) 12628, 12751, 12985, 12994, 12999, 
13014, 13036, 13037, 13038, 13040, 13059, 13060 


13048 (ANL/ES/CP-84495) Demographic impacts of utility 
rate designs. Butler, J.; Poyer, D.A. Argonne National Lab., IL 
(United States). [1994]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
9409233-—2: Biennial regulatory information conference, Columbus, 
OH (United States), 7 Sep 1994). Order Number DE95005829. 
Source: OSTI; NTIS; GPO Dep. 

Historically, utility customers have been differentiated into vari- 
ous customer classes, based on their utility service demand 
characteristics. In this paper we argue that greater differentiation, if 
based on value and cost of service, can be justified on grounds of 
economic efficiency, and if done properly can also promote eco- 
nomic equity. This would require a break with traditional customer 
classifications. With this break, more detailed information on how 
and why certain utility services arc consumed woukd be required. In 
line with the issue of heterogeneity, within the residential customer 
class, is the differential impact that different utility rates might have 
on different population groups. The purpose of this paper is to 
show how differences in the pattern of energy use may give rise to 
disparate economic impacts depending on the rate structure and 
how more equitable and efficient outcomes might be achieved if 
these differences are taken into account. For this purpose, an ana- 
lytical model has been developed under the auspices of the US 
Department of Energy, Office of Economic Impact and Diversity. 
The Energy Policy Socioeconomic Impact Model (EPSIM), an 
econometric simulation model, has been developed to assess the 
economic impact of utility rate designs and demand-side manage- 
ment programs on various population groups. The following 
discussion provides a conceptual description of the theoretical un- 
derpinnings associated with the EPSIM. 


13049 (DOE/EIA-0226(95/03)) Electric power monthly, 
March 1995. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 20 Mar 1995. 194p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95009457. Source: 
OSTI; NTIS; GPO; GPO Dep. 

This report for March 1995, presents monthly electricity statistics 
for a wide audience including Congress, Federal and State agen- 
cies, the electric utility industry, and the general public. The 
purpose of this publication is to provide energy decisionmakers 
with accurate and timely information that may be used in forming 
various perspectives on electric issues that lie ahead. 


13050 (ETDE-DE-45) Vereinigte Elektrizitaetswerke West- 
falen (VEW). Annual report 1993. Vereinigte Elektrizitaetswerke 





Westfalen AG (VEW), Dortmund (Germany). 1994. 96p. (In Ger- 
man). Order Number DE95763118. Source: OSTI; NTIS (US Sales 
Only). 

The report describes the tasks and activities of this large German 
public utility of the electric power industry. The annual statement of 
accounts of 1993 reveals numerous financial data (balance, profit 
and loss statement etc.). The enterprise’s tasks consist of the con- 
struction, acquiring and operation of energy systems for generating, 
transmitting and supply of electricity, gas or district heating. (UA) 


13051 (LBL-36054) The price of electricity from private 
power producers: Stage 2, Expansion of sample and prelimi- 
nary statistical analysis. Comnes, G.A.; Belden, T.N.; Kahn, E.P. 
Lawrence Berkeley Lab., CA (United States). Feb 1995. 113p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE95009372. Source: 
OSTI; NTIS; GPO Dep. 

The market for long-term bulk power is becoming increasingly 
competitive and mature. Given that many privately developed 
power projects have been or are being developed in the US, it is 
possible to begin to evaluate the performance of the market by an- 
alyzing its revealed prices. Using a consistent method, this paper 
presents levelized contract prices for a sample of privately devel- 
oped US generation properties. The sample includes 26 projects 
with a total capacity of 6,354 MW. Contracts are described in 
terms of their choice of technology, choice of fuel, treatment of fuel 
price risk, geographic location, dispatchability, expected dispatch 
niche, and size. The contract price analysis shows that gas tech- 
nologies clearly stand out as the most attractive. At an 80% 
capacity factor, coal projects have an average 20-year levelized 
price of $0.092/kWh, whereas natural gas combined cycle and/or 
cogeneration projects have an average price of $0.069/kWh. Within 
each technology type subsample, however, there is considerable 
variation. Prices for natural gas combustion turbines and one wind 
project are also presented. A preliminary statistical analysis is con- 
ducted to understand the relationship between price and four 
categories of explanatory factors including product heterogeneity, 
geographic heterogeneity, economic and technological change, and 
other buyer attributes (including avoided costs). Because of resid- 
ual price variation, we are unable to accept the hypothesis that 
electricity is a homogeneous product. Instead, the analysis 
indicates that buyer value still plays an important role in the deter- 
mination of price for competitively-acquired electricity. 


13052 (NEI-DK-1835) Availability statistics for thermal 
power plants 1993. Nordel. Dec 1994. 36p. (In Swedish, Finnish). 
Order Number DE95625400. Source: OST!; NTIS; INIS. 

The power companies of Denmark, Finland and Sweden have 
agreed on almost identical procedures for the recording and 
analysing of data describing the availability of power producing 
units over a certain capacity. Since 1975 the data for all three coun- 
tries have been summarized and published in a joint report. The 
purpose of this report is to present some basic information about 
the operation of power producing units in the three countries. Re- 
ferring to the report, companies or bodies will be able to exchange 
more detailed information with other companies or bodies in any of 
the countries. The report includes power producing units using fos- 
sil fuels, nuclear power plants and gas turbines. The information is 
presented separately for each country with a joint NORDEL statis- 
tics for units using fossil fuels, arranged in separate groups 
according to the type of fossil fuel which is used. The grouping of 
power producing units into classes of capacity has been made in 
accordance with the classification adopted by UNIPEDE/WEC. The 
definitions in NORDEL’s Tillgaenglighetsbegrepp foer vaermekraft’ 
(The Concept of Availability for Thermal Power’), September 1977, 
are used in this report. The basic data for the availability are in ac- 
cordance with the recommendations of UNIPEDE/WEC. (au). 


13053 (ORNL/CON-388) Handling uncertainty in quantita- 
tive estimates in integrated resource planning. Tonn, B.E. (Oak 
Ridge National Lab., TN (United States)); Wagner, C.G. Oak Ridge 
National Lab., TN (United States). Jan 1995. 107p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE95007292. Source: OSTI; NTIS; 
GPO Dep. 
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This report addresses uncertainty in Integrated Resource Plan- 
ning (IRP). IRP is a planning and decisionmaking process 
employed by utilities, usually at the behest of Public Utility Com- 
missions (PUCs), to develop plans to ensure that utilities have 
resources necessary to meet consumer demand at reasonable 
cost. IRP has been used to assist utilities in developing plans that 
include not only traditional electricity supply options but also 
demand-side management (DSM) options. Uncertainty is a major 
issue for IRP. Future values for numerous important variables (e.g., 
future fuel prices, future electricity demand, stringency of future en- 
vironmental regulations) cannot ever be known with certainty. Many 
economically significant decisions are so unique that statistically- 
based probabilities cannot even be calculated. The entire utility 
strategic planning process, including IRP, encompasses different 
types of decisions that are made with different time horizons and at 
different points in time. Because of fundamental pressures for 
change in the industry, including competition in generation, gone is 
the time when utilities could easily predict increases in demand, 
enjoy long lead times to bring on new capacity, and bank on 
steady profits. The purpose of this report is to address in detail one 
aspect of uncertainty in IRP: Dealing with Uncertainty in Quantita- 
tive Estimates, such as the future demand for electricity or the cost 
to produce a mega-watt (MW) of power. A theme which runs 
throughout the report is that every effort must be made to honestly 
represent what is known about a variable that can be used to esti- 
mate its value, what cannot be known, and what is not known due 
to operational constraints. Applying this philosophy to the represen- 
tation of uncertainty in quantitative estimates, it is argued that 


imprecise probabilities are superior to classical probabilities for 
IRP. 


13054 (ORNL/CON-399) An approach to understanding, 
representing, and managing uncertainty in integrated resource 
planning. Tonn, B.E. (Oak Ridge National Lab., TN (United 
States)); Schaffhauser, AJ. Oak Ridge National Lab., TN (United 
States). Dec 1994. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95005737. Source: OSTI; NTIS; GPO Dep. 

This report addresses the issue of uncertainty in integrated 
resource planning (IRP). IRP is a process employed by electric util- 
ities, often at the bellest of Public Utility Commissions (PUCs), to 
evaluate the acquisition of resources to meet forecast energy de- 
mands and other criteria such as energy efficiency and fuel 
diversity. Uncertainty plagues the preparation of IRPs, from fore- 
casting energy prices and electricity demand to estimating costs 
and benefits expected from new resource acquisitions. As a result 
all those involved in the IRP process (including PUC commission- 
ers and staff, utility decision makers, IRP analysts, and experts in 
particular areas) need to appreciate how uncertainty affects IRP 
and learn about available techniques to reduce its effects. 


13055 (ORNL/CON-400) Interactions between energy effi- 
clency and emission trading under the 1990 Clean Air Act 
Amendments. Hillsman, E.L. (Oak Ridge National Lab., TN 
(United States)); Alvic, D.R. Oak Ridge National Lab., TN (United 
States). Aug 1994. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95008649. Source: OSTI; NTIS; INIS; GPO Dep. 

The 1990 Clean Air Act Amendments affect electric utilities in 
numerous ways. The feature that probably has received the great- 
est attention is the provision to let utilities trade emissions of sulfur 
dioxide (SO2), while at the same time requiring them to reduce S02 
emissions in 2000 by an aggregate 43%. The emission trading 
system was welcomed by many as a way of reducing the cost of 
reducing emissions, by providing greater flexibility than past ap- 
proaches. This report examines some of the potential interactions 
between trading emissions and increasing end-use energy effi- 
ciency. The analysis focuses on emission trading in the second 
phase of the trading program, which begins in 2000. The aggre- 
gate effects, calculated by an emission compliance and trading 
model, turn out to be rather small. Aggressive improvement of end- 
use efficiency by all utilities might reduce allowance prices by $22/ 
ton (1990 dollars), which is small compared to the reduction that 
has occurred in the estimates of future allowance prices and when 
compared to the roughly $400/ton price we estimate as a base 
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case. However, the changes in the allowance market that result 
are large enough to affect some compliance decisions. If utilities in 
only a few states improve end-use efficiency aggressively, their ac- 
tions may not have a large effect on the price of an allowance, but 
they could alter the demand for allowances and thereby the compli- 
ance decisions of utilities in other states. The analysis shows how 
improving electricity end-use efficiency in some states can cause 
smaller emission reductions in other states, relative to what would 
have happened without the improvements. Such a result, while not 
surprising given the theory behind the emission trading system, is 
upsetting to people who view emissions, environmental protection, 
and energy efficiency in moral rather than strictly economic terms. 


13056 (ORNL/CON-408) Assessment of net lost revenue 
adjustment mechanisms for utility DSM programs. Baxter, L.W. 
Oak Ridge National Lab., TN (United States). Jan 1995. 112p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95008209. Source: 
OSTI; NTIS; GPO Dep. 

Utility sharehokders can lose money on demand-side manage- 
ment (DSM) investments between rate cases. Several industry 
analysts argue that the revenues lost from utility DSM programs 
are an important financial disincentive to utility DSM investment. A 
key utility regulatory reform undertaken since 1989 allows utilities 
to recover the lost revenues incurred through successful operation 
of DSM programs. Explicitly defined net lost revenue adjustment 
(NLRA) mechanisms are states’ preferred approach to lost revenue 
recovery from DSM programs. This report examines the expen- 
ences states and utilities are having with the NLRA approach. The 
report has three objectives. First, we determine whether NLRA is a 
feasible and successful approach to removing the lost-revenue dis- 
incentive to utility operation of DSM programs. Second, we identify 
the conditions linked to successful implementation of NLRA mecha- 
nisms in different states and assess whether NLRA has changed 
utility investment behavior. Third, we suggest improvements to 
NLRA mechanisms. We first identify states with NLRA mechanisms 
where utilities are recovering lost revenues from DSM programs. 
We interview staff at regulatory agencies in all these states and 
utility staff in four states. These interviews focus on the status of 
NLRA, implementation issues, DSM measurement issues, and 
NLRA results. We also analyze regulatory agency orders on NLRA, 
as well as associated testimony, reports, and utility lost revenue re- 
covery filings. Finally, we use qualitative and quantitative indicators 
to assess NLRA’s effectiveness. Contrary to the concerns raised 
by some industry analysts, our results indicate NLRA is a feasible 
approach to the lost-revenue disincentive. 


13057 (WR-F—-95-01) Alaska Power Administration Federal 
Power Program financial statements with supplementary infor- 
mation September 30, 1994 and September 30, 1993 with 
auditors’ reports thereon. USDOE Office of Inspector General, 
Albuquerque, NM (United States). Western Regional Audit Office. 
13 Feb 1995. 34p. Sponsored by USDOE, Washington, DC (United 
States). Source: OST! (Free of Charge). 

The attached report presents the results of our audit of the De- 
partment of Energy’s Alaska Power Administration (APA) financial 
statements as of September 30, 1994. In our opinion, the APA 
statements are fairly presented in all material respects in accor- 
dance with generally accepted accounting principles. our reports on 
the APA internal contro! structure and on its compliance with laws 
and regulations are also provided. The US Government, through 
the Department of Energy, operates APA at two sites to provide 
hydroelectric power to Juneau and Anchorage, Alaska. Additional 
information about APA is provided in the notes to the financial 
statements. The 1994 financial statement audit was made under 
provisions of the Inspector General Act (5 USC. App.), as 
amended, the Chief Financial Officers (CFO) Act (81 USC 1500) 
and the Office of Management and Budget implementing guidance 
to the CFO Act. The auditors’ work was conducted in accordance 
with generally accepted government auditing standards. 


13058 (WR-FC-95-05) Western Area Power Administration 
combined power system financial statements September 30, 
1994 and 1993 and management overview and performance 
measurements. Marwick, P. KPMG Peat Marwick LLP, Salt Lake 
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City, UT (United States). [1994]. 50p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 

The attached report presents the results of the independent cer- 
tified public accountant’s audit of the Department of Energy's 
Western Area Power Administration’s (Western) combined financial 
statements as of September 30, 1994. The auditors have ex- 
pressed an unqualified opinion on Western’s 1994 statements. 
Their reports on Western’s internal control structure and on compli- 
ance with laws and regulations are also provided. Western was 
established in December 1977, and has the responsibility for the 
Federal electric power marketing and transmission functions in 15 
central and western states. Western markets power, as required by 
existing law, at the lowest possible rates consistent with sound 
business principles to recover the costs of operation and capital in- 
vested in power facilities. 


2980 Consumption and Utilization 
Refer also to citation(s) 13036, 13076 


13059 (DOE/EIA—0035(95/03)) Monthly energy review, 
March 1995. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Energy Markets and End Use. 28 
Mar 1995. 174p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE95009182. Source: OSTI; NTIS; GPO; 
GPO Dep. 

This publication presents statistical data on the following topics: 
Energy Consumption; Petroleum; Natural Gas; Oil and Gas Re- 
source Development; Coal; Electricity; Nuclear Energy; Energy 
Prices; and International Energy. Appendices are included on: 
Thermal Conversion Factors; Metric and Other Physical Conver- 
sion Factors; Carbon Dioxide Emission Factors for Coal. A 
Glossary is included. 


13060 (DOE/EIA—0226(95/02)) Electric power monthly: 
February 1995, with data for November 1994. USDOE Energy 
Information Administration, Washington, DC (United States). Office 
of Coal, Nuclear, Electric and Alternate Fuels. 22 Feb 1995. 203p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95007771. Source: OSTI; NTIS; GPO; GPO Dep. 

The Electric Power Monthly (EPM) presents monthly electricity 
statistics for a wide audience including Congress, Federal and 
State agencies, the electric utility industry, and the general public. 
The purpose of this publication is to provide energy decisionmak- 
ers with accurate and timely information that may be used in 
forming various perspectives on electric issues that lie ahead. The 
EIA collected the information in this report to fulfill its data collec- 
tion and dissemination responsibilities as specified in the Federal 
Energy Administration Act of 1974 (Public Law 93-275) as 
amended. 64 tabs. 


13061 (DOE/EIA-0538(94/95-21)) Winter fuels report. Week 
ending: March 3, 1995. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 9 Mar 
1995. 76p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE95008204. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks on a US level 
and for all Petroleum Administration for Defense Districts (PADD) 
and product supplied on a US level; propane net production, im- 
ports and stocks on a US level and for PADD’s |, Il, and Ill; natural 
gas supply and disposition and underground storage for the US 
and consumption for all PADD’s; as well as selected National aver- 
age prices; residential and wholesale pricing data for heating oil 
and propane for those States participating in the joint Energy Infor- 
mation Administration (EIA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the US 
and selected cities; and a 6-10 Day and 30-Day outlook for tem- 
perature and precipitation and US total heating degree-days by 
city. 36 fig., 13 tabs. 
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13062 (RUB-E-86) Recommendations for the development 
of cost minimized combinations of renewable energies - elabo- 
rated for four types of model communities in North-Rhine 
Westphalia. 10. technical report. Mohr, M.; Skiba, M.; Gernhardt, 
D.; Ziolek, A.; Unger, H. Bochum Univ. (Germany). -Lehrstuhl fuer 
Nukleare und Neue Energiesysteme. Jul 1994. 139p. (In German). 
Foerderkennzeichen IV B3-258 002. Order Number DE95764593. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Tenth Technical Report of the study ‘Analysis of Possibilities 
of Solar Power Supply and its Development in Nordrhein- 
Westfalen’ contains a catalogue of recommended steps for the 
introduction of renewable energy systems into the existing energy 
supply structure in NRW. First, strategies for least cost renewable 
energy supply systems are developed and applied to modelled mu- 
nicipalities in such a way, that a cost optimized mix of renewable 
energies, depending on the desired degree of ‘renewable cover- 
age’, can be given for each model community. Analogous to that, a 
low cost CO2-reduction strategy by an aimed extension of renew- 
able energy systems is calculated and represented. The legal 
skeleton conditions of the power supply, information and training 
deficits as well as transmitted behavior patterns, which counteract 
an integration of renewable energy systems, are discussed in view 
of non economical’ obstacles also. A catalogue of measures is pre- 
sented, which contains informational, organizational and especially 
administrative aspects, including possibilities for governmental sup- 
port. These recommendations may be used by those responsible 
for political decisions, i.e. by municipal planners, local or regional 
power suppliers and - last but not least - private consumers. (orig.) 


13063 (RUB-E-88) Projection of the possible use of renew- 
able energy sources Including energy saving in North-Rhine 
Westphalia. 11. technical report. Skiba, M.; Mohr, M.; Gernhardt, 
D.; Unger, H. Bochum Univ. (Germany). Lehrstuhl fuer Nukleare 
und Neue Energiesysteme. Sep 1994. 41p. (In German). Spon- 
sored by Land Nordrhein-Westfalen, Duesseldorf (Germany). 
Foerderkennzeichen IV B3-258 002. Order Number DE95764592. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Eleventh Technical Report prepared within the framework of 
the investigation ‘Analysis of Possibilities of Solar Power Supply 
and its Development in Nordrhein-Westfalen’ includes the projec- 
tion of important results describing the present and possible future 
Power Supply for the state Nordrhein-Westfalen. In the first part of 
this report the structure of the conventional Power Supply and the 
COz emissions are described and discussed. As a consequence of 
the strong coupling of the use of renewable energy supply systems 
in combination with energy saving, a possible contribution of en- 
ergy saving is quantified. In the second part of this report the 
combined installation of different renewable energy supply systems 
maximizing the energy output under technical and economical con- 
ditions are analyzed reflecting on the ‘area rivalry’. Furthermore, 
strategies for least cost renewable energy supply systems for maxi- 
mum COs reduction or maximum energy output are developed. 
Summarizing, a comparative assessment of both strategies is 
given at the end of this report. (orig.) 
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13064 (DOE/ET/15601—T63) Intrusive mult-probe system. 
Green, R.A.; Hester, L.R.; Bouchillon, C.W. Mississippi State Univ., 
MS (United States). Diagnostic Instrumentation and Analysis Lab. 
[1995]. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-80ET15601. Order Number 
DE95006258. Source: OSTI; NTIS; GPO Dep. 

The Diagnostic Instrumentation and Analysis Laboratory (DIAL) 
in the College of Engineering at Mississippi State University is the 
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result of the efforts of several faculty members in the Aerospace 
and Chemical Engineering Departments obtaining funding in 1976. 
At that time, an initial research project was begun which was 
funded by the US Department of Energy as part of the national 
magnetohydrodynamic (MHD) program. Initial research efforts con- 
centrated in heat recovery and seed recovery (HRSR) from the 
MHD combustion process as well as some materials investigations. 
Over the years, efforts at DIAL were shifted from HRSR studies to 
the development of optical based, microprocessor controlled instru- 
mentation for use in the harsh MHD environment. 


3003 Thermoelectric Generators 
Refer also to citation(s) 12599 


3004 Thermionic Converters 
Refer also to citation(s) 13237 


3005 Fuel Cells 
Refer also to citation(s) 12722, 13131 


13065 (PNL-SA-25014) Stability of chromite interconnec- 
tions in dual environments. Armstrong, T.R.; Stevenson, J.W.; 
Raney, P.; Pederson, L.R. Pacific Northwest Lab., Richland, WA 
(United States). Nov 1994. 5p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-941109-1: Fuel cell seminar, San 
Diego, CA (United States), 28 Nov - 1 dec 1994). Order Number 
DE95007755. Source: OSTI; NTIS; GPO Dep. 

One of the most critical technical concerns in high-temperature 
SOFCs is the physical, chemical, and electrical stability of the in- 
terconnect (typically a doped lanthanum chromite) in the dual 
(oxidizing and reducing atmosphere) SOFC environment. The re- 
ducing or fuel side may experience oxygen partial pressures 
(P(Oz)) from 10-1" to 10-§ atmospheres, while the oxidizing side 
may have P(Oz2) from 10-® to greater than 1 atm. These condi- 
tions limit the possible candidate materials to lanthanum or yttrium 
chromites. In the past decade, much work has centered on devel- 
opment of air-sinterable chromites and understanding their physical 
properties; little work, however, has focused on the stability of 
these chromites in dual environments. Chromite powders were syn- 
thesized using the glycine-nitrate process. The powders were 
calcined at 1,000 C for 1 hour and then uniaxially pressed into 
bars (46mm x 16mm x 3mm) at 55 MPa and isostatically pressed 
at 138 MPa. Samples were sintered in air. The dependence of the 
physical properties of sintered lanthanum chromites upon ambient 
P(O2) and temperature (using dilatometry, thermogravimetric analy- 
sis, and oxygen permeation measurements) were studied. 
La;_,AxCrO3 and Y;_,Ca,CrO3, where A is Ca or Sr and x was 
varied from 0.1 to 0.4 were evaluated in this study. The P(O2) was 
varied using a buffered CO2/Ar-4%H~2 gas system, enabling expan- 
sion measurements to be made over a partial pressure range from 
10-5 to 10-18 atmosphere at 800, 900, and 1,000 C. 
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13066 (NREL/TP—462-7549) Energy efficiency and renew- 
able energy technology characterizations: Working definitions, 
guidelines, and forms. Carasso, M. National Renewable Energy 
Lab., Golden, CO (United States). Mar 1995. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC36- 
83CH10093. Order Number DE95004035. Source: OSTI; NTIS; 
GPO Dep. 

This publication contains working definitions, guidelines, and 
forms for characterizing technologies at the US Department of En- 
ergy, office of Conservation nd Renewable Energy (EE). It was 
produced to provide a consistent characterization methodology ap- 
plicable across all of EE. 
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13067 (BNL-61462) Conceptual framework for the thermal 
distribution method of test. Andrews, J.W. Brookhaven National 
Lab., Upton, NY (United States). Nov 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Order Number DE95008313. Source: OSTI; NTIS; 
GPO Dep. 

A Standard Method of Test for residential thermal distribution effi- 
ciency is being developed under the auspices of the American 
Society of Heating, Refrigerating, and Air-Conditioning Engineers 
(ASHRAE). Thermal distribution systems are the ductwork, piping, 
or other means used to transport heat or cooling effect from the 
equipment that produces this thermal energy to the building spaces 
that need it. Because thermal distribution systems are embedded 
in and interact with the larger building system as a whole, a new 
set of parameters has been developed to describe these systems. 
This paper was written to fill a perceived need for a concise intro- 
duction to this terminology. 


13068 (CONF-9406309-1) Key findings of the national 
weatherization evaluation. Brown, M.A.; Berry, L.G. Oak Ridge 
National Lab., TN (United States). Oct 1994. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From National low income energy consortium annual 
conference; Indianapolis, IN (United States); 8 Jun 1994. Order 
Number DE95007364. Source: OSTI; NTIS; GPO Dep. 

In 1990, the U.S. Department of Energy sponsored a compre- 
hensive evaluation of its Weatherization Assistance Program, the 
nation’s largest residential energy conservation program. The pri- 
mary goal of the evaluation was to establish whether the Program 
meets the objectives of its enabling legislation and fulfills its 
mission statement, to reduce the heating and cooling costs for low- 
income families-particularly the elderly, persons with disabilities, 
and children by improving the energy-efficiency of their homes and 
ensuring their health and safety. Oak Ridge National Laboratory 
managed a five-part study which produced a series of documents 
evaluating the Program. The objective of this document is to sum- 
marize the findings of the five-part National Weatherization 
Evaluation. The five studies were as follows: (1) Network Study- 
this study characterized the weatherization network’s leveraging, 
capabilities, procedures, staff, technologies, and innovations; (2) 
Resources and Population Study-this study profiled low-income 
weatherization resources, the weatherized population, and the pop- 
ulation remaining to be served; (3) Multifamily Study-this study 
described the nature and extent of weatherization activities in 
larger multifamily buildings; (4) Single-family Study-this study esti- 
mated the national savings and cost- effectiveness of weatherizing 
single-family and small multifamily dwellings that use natural gas or 
electricity for space heating; (5) Fuel-Oil Study-this study estimated 
the savings and cost-effectiveness of weatherizing single-family 
homes, located in nine northeastern states, that use fuel oil for 
space heating. This paper provides a brief overview of each 
study's purposes, research methods and most important findings. 


13069 (CONF-9410310—-1) Housing 2020: The future of 
wood in U.S. dwellings. Wendt, R.L. (Oak Ridge National Lab., 
TN (United States). Energy Div.). Oak Ridge National Lab., TN 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 
International panel and engineered-wood technology exposition; At- 
lanta, GA (United States); 4-7 Oct 1994. Order Number 
DE95007026. Source: OSTI; NTIS; GPO Dep. 

This paper presented at the International Panel and Engineered- 
Wood Technology Exposition examines the effect that reduced 
material resources, energy conservation, manufactured dwellings, 
and construction techniques have had on the use of wood in the 
housing industry. The topics of the paper include the impact of the 
energy crisis, financing and affordability crisis, lumber crisis, and a 
forecast of what the house of the year 2020 will look like, how it 
will be constructed and of what material will it be constructed. 
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13070 (CONF-950104—7) Evaluation of design options for 
improving the energy efficiency of an environmentally safe do- 
mestic refrigerator-freezer. Vineyard, E.A. (Oak Ridge National 
Lab., TN (United States)); Sand, J.R.; Bohman, R.H. Oak Ridge 
National Lab., TN (United States). [1995]. 17p. Sponsored by US- 
DOE, Washington, DC (United States);Association of Home 
Appliance Mfrs., Chicago, IL (United States). DOE Contract AC05- 
840R21400. From American Society of Heating, Refrigerating and 
Air-Conditioning Engineers winter meeting and exhibition; Chicago, 
IL (United States); 28 Jan - 1 feb 1995. Order Number 
DE95007408. Source: OSTI; NTIS; GPO Dep. 

In order to reduce greenhouse emissions from power plants and 
respond to regulatory actions arising from the National Appliance 
Energy Conservation Act (NAECA), several design options were in- 
vestigated for improving the energy efficiency of a conventionally 
designed, domestic refrigerator-freezer. The options, such as im- 
proved cabinet insulation and high-efficiency compressor and fans, 
were incorporated into a prototype refrigerator-freezer cabinet and 
refrigeration system to produce a unit that is superior from an envi- 
ronmental viewpoint due to its lower energy consumption and the 
use of refrigerant HFC-134a as a replacement for CFC-12. Baseline 
energy performance of the original 1993 production refrigerator- 
freezer, along with cabinet heat load and compressor calorimeter 
test results, were extensively documented to provide a firm basis 
for experimentally measured energy savings. A detailed refrigerator 
system computer model was used to evaluate the energy savings 
for several design modifications that, collectively, could achieve a 
targeted energy consumption of 1.00 kWh/d for a 20 ft? (570 1) 
top-mount, automatic-defrost, refrigerator-freezer. The energy con- 
sumption goal represents a 50% reduction in the 1993 NAECA 
standard for units of this size. Following the modeling simulation, 
laboratory prototypes were fabricated and tested to experimentally 
verify the analytical results and aid in improving the model in those 
areas where discrepancies occurred. While the 1.00 kWh/d goal 
was not achieved with the modifications, a substantial energy effi- 
ciency improvement of 22% (1.41 kWh/d) was demonstrated using 
near-term technologies. It is noted that each improvement exacts a 
penalty in terms of increased cost or system complexity/reliability. 
Further work on this project will analyze cost-effectiveness of the 
design changes and investigate alternative, more-elaborate, refrig- 
eration system changes to further reduce energy consumption. 


13071 (DOE/CH/10093—221) Cooling your home naturally. 
National Renewable Energy Lab., Golden, CO (United States). Oct 
1994. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. Order Number DE95004010. 
Source: OSTI; NTIS; GPO Dep. 

This fact sheet describes some alternatives to air conditioning 
which are common sense suggestions and low-cost retrofit options 
to cool a house. It first describes how to reflect heat away from 
roofs, walls, and windows. Blocking heat by using insulation or 
shading are described. The publication then discusses removing 
built-up heat, reducing heat-generating sources, and saving energy 
by selecting energy efficient retrofit appliances. A resource list is 
provided for further information. 


13072 (DOE/CH/10093—290) Energy-efficient windows. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Oct 
1994. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. Order Number DE95004013. 
Source: OSTI; NTIS; GPO Dep. 

This fact sheet describes energy efficient windows for the reduc- 
tion of home heating and cooling energy consumption. It discusses 
controlling air leaks by caulking and weatherstripping and by re- 
placing window frames. Reducing heat loss and condensation is 
discussed by describing the types of glazing materials, the number 
of glass and air spaces, frame and spacer materials, and the use 
of movable insulation (shutters, drapes, etc.). A resource list is pro- 
vided for further information. 


13073 (DOE/GO-10095-063) Energy-efficient water heating. 
National Renewable Energy Lab., Golden, CO (United States). Jan 
1995. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. Order Number DE94011810. 
Source: OSTI; NTIS; GPO Dep. 





This fact sheet describes how to reduce the amount of hot water 
used in faucets and showers, automatic dishwashers, and washing 
machines; how to increase water-heating system efficiency by low- 
ering the water heater thermostat, installing a timer and heat traps, 
and insulating hot water pipes and the storage tank; and how to 
use off-peak power to heat water. A resource list for further infor- 
mation is included. 


13074 (DOE/GO—10095-064) Selecting a new water heater. 
National Renewable Energy Lab., Golden, CO (United States). Mar 
1995. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. Order Number DE94006904. 
Source: OSTI; NTIS; GPO Dep. 

This fact sheet describes the types of water heaters available 
(storage water heaters, demand water heaters, heat pump water 
heaters, tankless coil and indirect water heaters, and solar water 
heaters). The criteria for selection are discussed. These are capac- 


ity, efficiency rating, and cost. A resource list is provided for further 
information. 


13075 (DOE/HWP-166) U.S. Postal Service radon assess- 
ment and mitigation program. Progress report, September 
1993—November 1994. Velazquez, L.E.; Petty, J.L. Jr. Oak Ridge 
National Lab., TN (United States). 31 Dec 1994. 230p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE95007125. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In 1992, the US Postal Service (USPS) entered into an Intera- 
gency Agreement with the Department of Energy (DOE) whereby 
DOE wouki provide technical assistance in support of the USPS 
Radon Assessment and Mitigation Program. To aid in this effort, 
DOE tasked the Hazardous Waste Remedial Actions Program 
(HAZWRAP), which is managed by Martin Marietta Energy Sys- 
tems, Inc., for DOE under contract AC05-840R21400. Since that 
time, HAZWRAP has developed and finalized the sampling proto- 
col, mitigation diagnostic protocol, and the quality assurance and 
quality control procedures. These procedures were validated during 
the Protocol Validation (1992-1993) and Pilot Study (1993-1994) 
phases of the program. To date, HAZWRAP has performed ap- 
proximately 16,000 radon measurements in 250 USPS buildings. 
Mitigation diagnostics have been performed in 27 buildings. Thus 
far, 13% of the measurements have been above the Environmental 
Protection Agency action level of 4 pCi/L. This report summarizes 
the pilot program radon testing data and mitigation diagnostic data 
for 22 sites and contains recommendations for mitigation diagnos- 
tics. 


13076 (DOE/R4/10609-T1) High frequency electronic bal 
last for HID lamps. Technical progress report, October 1, 
1993—December 31, 1994. Electronic Ballast Systems Corp., Mi- 
ami, FL (United States). [1995]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG44-93R410609. 
Order Number DE95008120. Source: OSTI; NTIS; GPO Dep. 

Electronic Ballast Systems Corp. has been working on the devel- 
opment of highly efficient (94%) electronic ballast for HID lamps 
(35W,...,400W) providing energy savings of up to thirty five percent 
(35%) as compared to the only available alternative, the standard 
core and coil HID ballasts currently on the market. 


13077 (IEE-SR-256) Influence of a household’ holding 
more than one home-use air conditioners on the demand for 
air cooling. From the survey of the actual status of air condi 
tioner use. Institute of Energy Economics, Tokyo (Japan). Aug 
1994. 85p. (in Japanese). Order Number DE95764071. Source: 
OSTI; NTIS; Available from The Institute of Energy Economics, Dai 
10 Mori Biru, 18-1, Toranomon 1-chome, Minato-ku, Tokyo, Japan. 

The paper investigates the actual status of home-use air condi- 
tioners used at a peak time. A relation is studied between the 
number of a household's holding air conditioners and the actual 
status of use. Influence of a householki’s holding more than one air 
conditioners on the demand for home-use air cooling is considered 
by making a comparative analysis of predetermined temperatures 
by room and the room situation such as a living room, and a bed 
room and children’s room for which air conditioners purchased sec- 
ond or after are mostly used. As a result, it is found that in the 
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daytime, about 10% of the households use more than one air con- 
ditioners at the same time, and about 50% use only one, and that 
as the number of holding air conditioners increases, the number of 
air conditioners which work as the second or the third increases. 
The conclusion obtained is that the grasp of the present status, 
future spread and potential of air conditioner use by room will con- 
tribute to future growth of the demand for home-use air cooling in 
the daytime. However, it is thought that with advent of the aged so- 
ciety, great changes will be seen in constituent members of the 
family, construction of the house and life style. 73 figs., 40 tabs. 


13078 (LBL-35375) Energy impacts of attic duct retrofits 
in Sacramento houses. Jump, D. (Lawrence Berkeley Lab., CA 
(United States). Energy and Environment Div.); Modera, M. 
Lawrence Berkeley Lab. CA (United States). Aug 1994. 
15p. Sponsored by USDOE, Washington, DC (United 
States);California Inst. for Energy Efficiency, Berkeley, CA (United 
States);Sacramento Municipal Utility District, CA (United States). 
DOE Contract AC03-76SF00098. (CONF-9408169-6: American 
Council for Energy-Efficient Economy (ACEEE) summer confer- 
ence, Asilomar, CA (United States), 28 Aug - 3 sep 1994). Order 
Number DE95008486. Source: OSTI; NTIS; GPO Dep. 

Inefficiencies in air distribution systems have been identified as a 
major source of energy loss in US sunbelt homes. Research indi- 
cates that approximately 30-40% of the thermal energy delivered 
to the ducts passing through unconditioned spaces is lost through 
air leakage and conduction through the duct walls. Field experi- 
ments over the past several years have well documented the 
expected levels of air leakage and the extent to which that leakage 
can be reduced by retrofit. Energy savings have been documented 
to a more limited extent, based upon a few field studies and simu- 
lation model results. Simulations have also indicated energy loss 
through ducts during the off cycle caused by thermosiphon-induced 
flows, however this effect had not been confirmed experimentally. A 
field study has been initiated to separately measure the impacts of 
combined duct leak sealing and insulation retrofits, and to optimize 
a retrofit protocol for utility DSM programs. This paper describes 
preliminary results from 6 winter and 5 summer season houses. 
These retrofits cut overall duct leakage area approximately 64%, 
which translated to a reduction in envelope ELA of approximately 
14%. Wrapping ducts and plenums with R-6 insulation translated to 
a reduction in average flow-weighted conduction losses of 33%. 
These experiments also confirmed the appropriateness of using 
duct ELA and operating pressures to estimate leakage flows for 
the population, but indicated significant variations between these 
estimates and measured flows on a house by house basis. In addi- 
tion, these experiments provided a confirmation of the predicted 
thermosiphon flows, both under winter and summer conditions. Fi- 
nally, average material costs were approximately 20% of the total 
retrofit costs, and estimates of labor required for retrofits based 
upon these experiments were: 0.04 person-hrs/cm* of duct sealed 
and 0.21 person-hrs/m* of duct insulated. 


13079 (LBL-35486) A review of electrochromic window 
performance factors. Selkowitz, S.E.; Rubin, M.; Lee, E.S.; Sulli- 
van, R.; Finlayson, E.; Hopkins, D. Lawrence Berkeley Lab., CA 
(United States). Apr 1994. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States);California Inst. for Energy Efficiency, 
Berkeley, CA (United States). DOE Contract AC03-76SF00098. 
(CONF-9404167-3: SPIE 13: international symposium on optical 
materials technology for energy efficiency and solar energy conver- 
sion, Freiburg (Germany), 18-22 Apr 1994). Order Number 
DE95008494. Source: OSTI; NTIS; GPO Dep. 

The performance factors which will influence the market accep- 
tance of electrochromic windows are reviewed. A set of data 
representing the optical properties of existing and foreseeable elec- 
trochromic window devices was generated. The issue of reflective 
versus absorbing electrochromics was explored. This data was 
used in the DOE 2.1 building energy model to calculate the ex- 
pected energy savings compared to conventional glazings. The 
effects of several different control strategies were tested. Signifi- 
cant energy and peak electric demand benefits were obtained for 
some electrochromic types. Use of predictive control algorithms to 
optimize cooling control may result in greater energy savings. Initial 
economic results considering annual savings, cooling equipment 
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cost savings, and electrochromic window costs are presented. Cal- 
culations of thermal and visual comfort show additional benefits 
from electrochromics but more work is needed to quantify their im- 
portance. The design freedom and aesthetic possibilities of these 
dynamic glazings should provide additional market benefits, but 
their impact is difficult to assess at this time. Ultimately, a full as- 
sessment of the market viability of electrochromics must consider 
the impacts of all of these issues. 


13080 (LBL-36047) Field measurement of the interactions 
between heat pumps and attic duct systems in residential 
bulldings. Modera, M.P. (Lawrence Berkeley Lab., CA (United 
States). Energy and Environment Div.); Jump, D.A. Lawrence 
Berkeley Lab., CA (United States). Nov 1994. 15p. Sponsored by 
USDOE, Washington, DC (United States);Sacramento Municipal 
Utility District, CA (United States);California Inst. for Energy 
Efficiency, Berkeley, CA (United States). DOE Contract AC03- 
76SF00098. (CONF-950336-21: American Society of Mechanical 
Engineers/Japanese Society of Mechanical Engineers/Japan Solar 
Energy Society international solar energy conference, Lahaina, HI 
(United States), 19-24 Mar 1995). Order Number DE95008495. 
Source: OSTI; NTIS; GPO Dep. 

Research efforts to improve residential heat-pump performance 
have tended to focus on laboratory and theoretical studies of the 
machine itself, with some limited field research having been fo- 
cused on in-situ performance and installation issues. One issue 
that has received surprisingly little attention is the interaction be- 
tween the heat pump and the duct system to which it is connected. 
This paper presents the results of a field study that addresses this 
interaction. Field performance measurements before and after seal- 
ing and insulating the duct systems were made on three heat 
pumps. From the pre-retrofit data it was found that reductions in 
heat-pump capacity due to low outdoor temperatures and/or coil 
frosting are accompanied by lower duct-system energy delivery ef- 
ficiencies. The conduction loss reductions, and thus the delivery 
temperature improvements, due to adding duct insulation were 
found to vary widely depending on the length of the particular duct 
section, the thermal mass of that duct section, and the cycling 
characteristics of the heat-pump. In addition, it was found that the 
use of strip-heat back-up decreased after the retrofits, and that 
heat-pump cycling increased dramatically after the retrofits, which 
respectively increase and decrease savings due to the retrofits. Fi- 
nally, normalized energy use for the three systems which were 
operated consistently pre- and post-retrofit showed an average re- 
duction of 19% after retrofit, which corresponds to a chance in 
overall distribution-system efficiency of 24%. 


13081 (LBL-36178) What is a low-energy house and who 
cares?. Litt, B.R. Lawrence Berkeley Lab., CA (United States). 
Dec 1994. 95p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE95008353. Source: OSTI; NTIS; GPO Dep. 

Most energy analysts view low-energy houses as good things, 
yet differ in their expectations of what exactly a low energy house 
is. There are two intertwining threads to this report. The first is an 
evaluation of 50 buildings that have been claimed to be low-energy 
residences, for which monitored energy performance data have 
been collected. These data represent the preliminary effort in the 
ongoing update of the Buildings Energy-Use Compilation and Anal- 
ysis (BECA) data base for new residences. The second thread 
concerns the definition of a low-energy house. After the elements 
of a definition are presented, their implications for actors involved 
in providing housing are identified. Several more tractable defini- 
tions are applied to the houses in this compilation. The outcomes 
illustrate ways in which different interests are served by various 
definitions. Different definitions can yield very different energy rank- 
ings. No single definition of a low-energy house is universally 
applicable. 


13082 


(LBL-36490) Indoor environmental quality and venti- 
lation in U.S. office buildings: A view of current issues. Fisk, 
W.J. Lawrence Berkeley Lab., CA (United States). Nov 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9411193-1: 5. annual sympo- 
sium on building services engineering, healthy buildings in the 
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urban environment, Hong Kong (Hong Kong), 10 Nov 1994). Order 
Number DE95006578. Source: OSTI; NTIS; GPO Dep. 

Much of the current focus on indoor environmental quality and 
ventilation in US office buildings is a response to sick building syn- 
drome and occupant complaints about building-related health 
symptoms, poor indoor air quality, and thermal discomfort. The 
authors know that serious “sick-building” problems occur in a signif- 
icant number of US office buildings and that a significant proportion 
of the occupants in many normal (non-sick) buildings report 
building-related health symptoms. Concerns about the health ef- 
fects of environmental tobacco smoke have also focused attention 
on the indoor environment. The major responses of industry and 
governments, underway at the present time, are to restrict smoking 
in offices, to attempt to reduce the emissions of indoor pollutants, 
and to improve the operation of heating, ventilating and air condi- 
tioning (HVAC) systems. Better air filtration, improved HVAC 
commissioning and maintenance, and increased provisions for indi- 
vidual control of HVAC are some of the improvements in HVAC 
that are currently being, evaluated. In the future, the potential for 
improved productivity and reduced airborne transmission of infec- 
tious disease may become the major driving force for improved 
indoor environments. 


13083 (NYSERDA-95-1) Automatic control of electric ther- 
mal storage (heat) under real-time pricing. Final report. 
Daryanian, B. (Tabors Caramanis and Associates, Inc. (United 
States)); Tabors, R.D.; Bohn, R.E. New York State Energy Re- 
search and Development Authority, Albany, NY (United States). 
Jan 1995. 144p. Source: OSTI; New York State Energy Research 
and Development Authority, Two Rockefeller Plaza, Albany, NY 
12223 (United States). 

Real-time pricing (RTP) can be used by electric utilities as a 
control signal for responsive demand-side management (DSM) pro- 
grams. Electric thermal storage (ETS) systems in buildings provide 
the inherent flexibility needed to take advantage of variations in 
prices. Under RTP, optimal performance for ETS operations is 
achieved under market conditions where reductions in customers’ 
costs coincide with the lowering of the cost of service for electric 
utilities. The RTP signal conveys the time-varying actual marginal 
cost of the electric service to customers. The RTP rate is a combi- 
nation of various cost components, including marginal generation 
fuel and maintenance costs, marginal costs of transmission and 
distribution losses, and marginal quality of supply and transmission 
costs. This report describes the results of an experiment in auto- 
matic control of heat storage systems under RTP during the winter 
seasons of 1989-90 and 1990-91. 


13084 (ORNL/TM-12723) Energy efficiency in military 
housing: Monitoring to support revitalization guidebook. 
Levins, W.P.; Ternes, M.P. Oak Ridge National Lab., TN (United 
States). Nov 1994. 47p. Sponsored by USDOE, Washington, DC 
(United States);Department of the Army, Washington, DC (United 
States);Department of the Air Force, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95006796. Source: OSTI; NTIS; GPO Dep. 

Oak Ridge National Laboratory is working with the US Army, the 
US Air Force, and the US Department of Energy to develop a 
guidebook to be used by architectural and engineering firms in the 
design phases of military family housing revitalization projects. The 
purpose of the guidebook is to ensure that energy efficiency is 
properly addressed in revitalization projects. Monitoring space- 
heating and cooling energy used in houses both before and after 
they are revitalized is necessary in order to assess the amount of 
energy saved by the revitalization process. Three different methods 
of conducting monitoring experiments are discussed, as well as the 
methods of data analysis to be used. Houses will be monitored in- 
dividually using standard gas and electric meters to obtain heating 
and cooling data for the houses. The authors recommend conduct- 
ing monitoring programs at Altus Air Force Base, Oklahoma, and 
Fort Monmouth, New Jersey, because of their project schedules 
and potential for savings. They do not recommend doing any moni- 
toring at Malmstrom Air Force Base, Montana, because of the 
relatively small savings that they expect revitalization to accomplish 
there. They do not recommend seeking out alternative sites for 
monitoring because of the time required to become familiar with the 





installation and also because revitalization schedules at alternative 
sites may be no better than those at the sites they inspected. 


13085 (ORNL/TM-12921) Development and application of a 
high-speed, high-resolution data acquisition system for moni- 
toring power at the service entrance to buildings. Sharp, T.R. 
Oak Ridge National Lab., TN (United States). Feb 1995. 7 1p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE95008654. Source: 
OSTI; NTIS; GPO Dep. 

A non-intrusive load monitoring system (NILMS) was developed 
and tested to determine its capabilities and examine ways that the 
system can supplement the understanding of how energy is used 
in a building. The investigation of the system as a method for ob- 
taining short-term building energy use and demand data faster, as 
less cost, with less complexity, and less intrusively than from con- 
ventional submetering is described in this report. Data acquisition 
hardware and software, a power transducer, and current transform- 
ers were assembled into a system that could be used to sample 
the instantaneous real and reactive power coming into a building. 
The system was used to collect power profiles at a commercial 
and a residential building. The NILMS can sample power at low 
speeds (one sample per hour or less) and at speeds exceeding 
100 Hz. Large changes in building power such as those due to 
central heating and cooling systems, water heaters, or banks of 
lights can easily be discriminated from total building power profiles 
collected by the system. Smaller loads, less than 1 or 2 kW, can 
be resolved when there is little “noise” in the power profile. Very 
small loads, less than 100 W, can be resolved in a residential ap- 
plication. Resolution becomes more difficult as larger and more 
frequent fluctuations occur. The ability of the system to easily col- 
lect valuable, short-term building power profiles, which permit 
individual loads to be determined (resolved), makes the system at- 
tractive for a number of applications. The system could prove very 
useful for measuring short-term energy use and demand, assisting 
building energy auditors in assessing building deficiencies, provid- 
ing short-term performance data for validating engineering-based 
savings estimates and calibrating computer-based building perfor- 
mance models, and for validating, developing, and/or improving 
building and building system operating strategies. 


13086 (PNL—10357-Vol.2) 1992-1993 Bonneville Appliance 
Efficlency Program: Showerhead Evaluation Volume Il - Ap- 
pendices. Warwick, W.M. Pacific Northwest Lab., Richland, WA 
(United States). Jan 1995. 217p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE95007262. Source: OSTI; NTIS; GPO Dep. 

This report included the appendices for 1992-1993 Bonneville 
appliance efficiency program: showerhead evaluation. It consists of 
nine appendices, titled: Bonneville documents; overview of 
research projects; Puget Power and Light persistence study; hot- 
water flow analyses and assumptions documentation; regional 
end-use metering program; showerhead and faucet aerator perfor- 
mance assessment; Bonneville showerhead program distribution 
methods by participating utility; water- and energy-saving measure 
distribution methods literature review; REMP study load shape re- 
sults. 


13087 (PNL-SA-23732) Thermodynamic evaluation of a m- 
croscale heat pump. Drost, M.K.; Beckette, M.; Wegeng, R. 
Pacific Northwest Lab., Richland, WA (United States). Nov 1994. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9411194—1: American Society 
of Mechanical Energy (ASME) annual winter meeting, Atlanta, GA 
(United States), 14-16 Nov 1994). Order Number DE95007279. 
Source: OSTI; NTIS; GPO Dep. 

The development of microscale thermal components has 
reached a level of maturity that suggests that complete microther- 
mal systems can be developed. This paper presents the results of 
a thermodynamic evaluation of a microscale heat pump for space 
heating and cooling applications. The concept involves fabricating 
individual unit processes on separate sheets of material and then 
combining the sheets to form complete systems. The sheet archi- 
tecture allows a large number of microheat pumps to be fabricated 
and operated in parallel. Results of the thermodynamic analysis 
suggest that the microscale heat pump is theoretically feasible. 
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Pressure drop in the evaporators and condensers was not signifi- 
cant, and performance requirements for the microscale compressor 
are challenging but not unattainable. Results also suggest that 
there is significant potential for improving heat pump performance 
by optimizing the integration of the heat pump with the microchan- 
nel evaporators and condensers. Sensitivity studies investigated 
the impact of working fluid selection, heat exchanger approach 
temperature, and compressor efficiency on cycle performance. 
Based on the results of this evaluation, additional research on mi- 
croscale heat exchangers and compressors is suggested. 


13088 (PNL-SA-24530) Energy saving potential of residen- 
tial HVAC options at Fort Irwin, California. Hadley, D.L.; Stucky, 
D.J. Pacific Northwest Lab., Richland, WA (United States). Mar 
1995. 9p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Army, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (CONF-950336-22: American 
Society of Mechanical Engineers/Japanese Society of Mechanical 
Engineers/Japan Solar Energy Society international solar energy 
conference, Lahaina, Hi (United States), 19-24 Mar 1995). Order 
Number DE95008929. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) evaluated heating and 
cooling system options for existing family housing at Fort Irwin, 
California. The purpose of this work was to quantify the energy 
conservation potential of alternative system types and to identify 
the most cost-effective technology available. The conventional resi- 
dential heating/cooling systems at Fort Irwin are separate propane 
forced-air furnaces and central air conditioners. The options exam- 
ined included air- and ground-source heat pumps, a natural gas 
furnace with central air conditioning, and a natural-gas-fired heat 
pump. The most cost-effective technology applicable to Fort Irwin 
was found to be the high-efficiency ground-source heat pumps. If 
all conventional units were replaced immediately, the net energy 
savings would be 76,660 MBtu (80.9 TJ) per year and a reduction 
in electrical demand of approximately 15,000 kW-month. The initial 
investment for implementing this technology would be approxi- 
mately $7.1 million, with a savings-to-investment ratio of 1.74. 


13089 (PNL-SA-24532) Verifying energy savings with min-+ 
mal metered data: The Hunter heat pump analysis. Parker, S.A. 
Pacific Northwest Lab., Richland, WA (United States). Mar 1995. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-950336—23: American Society 
of Mechanical Engineers/Japanese Society of Mechanical Engi- 
neers/Japan Solar Energy Society international solar energy 
conference, Lahaina, Hi (United States), 19-24 Mar 1995). Order 
Number DE95008931. Source: OSTI; NTIS; GPO Dep. 

In November 1992, Hunter Army Air Field (AAF) completed the 
installation of 489 air-source heat pumps — a new heat pump and 
air-handling unit for each residence. The air-source heat pumps re- 
placed older, less efficient, air-conditioning systems, fuel oil-fired 
furnaces, and fan coil units. Hunter AAF originally contacted to 
upgrade the old family housing heating, ventilating, and air- 
conditioning (HVAC) systems with high efficiency air-conditioning 
systems and natural gas furnaces, but an alternative proposal and 
following energy studies indicated that heat pumps were a more 
life-cycle cost-effective alternative. Six months after the heat 
pumps were installed, Hunter’s energy bills appeared to be in- 
creasing, not decreasing as expected. In early 1994, Pacific 
Northwest Laboratory’ (PNL) began an analysis to determine if 
there were any energy savings resulting from the heat pump instal- 
lation as predicted by previous energy studies. The problem is that 
the HVAC systems are not specifically submetered to support veri- 
fying the resulting energy savings and, as is the case with most 
federal facilities, even the homes are not individually metered. Sav- 
ings verification needed to be accomplished with die existing and 
available metered data. This data consisted primarily of monthly 
electric submeter readings from the two housing subdivision me- 
ters, historical fuel oil delivery records for family housing, and 
monthly base-wide electric bills. The objective of the study is to 
verify the change in energy consumption in family housing and, to 
the extent possible, identify how much of the change in consump- 
tion is attributable to the new HVAC system and how much is 
probably attributable to other factors, such as the weather. 
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13090 (PNL-SA-24609) Relighting demonstration project 
Robins Air Force Base, Georgia. Larson, L.L. (Pacific Northwest 
Lab., Richland, WA (United States)); Purcell, C.W.; McKay, H.; Har- 
ris, L. Pacific Northwest Lab., Richland, WA (United States). Sep 
1994. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. (CONF-9409165—2: International 
energy and environmental congress and the commercialV/industrial 
energy expo, Milwaukee, WI (United States), 21-22 Sep 1994). Or- 
der Number DE95007277. Source: OSTI; NTIS; GPO Dep. 

Significant energy savings are available through relighting with 
modern, energy efficient systems. As a demonstration, a relighting 
project was recently completed at Robins Air Force Base, Warner- 
Robins, Georgia. The project was designed to overcome a 
reluctance to pursue large scale relighting of the entire facility due 
to prior unfavorable experiences and an unusually large non-office 
working environment. The project followed contemporary lighting 
design practices, with the added dimension of involving building 
occupants in the process. Involving building occupants promoted 
their acceptance of the project and provided needed critical feed- 
back. Their involvement helped secure their assistance in resolving 
special design concerns involving radio frequency interference and 
glare. Although often cited as simple, relighting projects are com- 
monly confronted with problems. This document describes 
problems, foreseen and unforeseen, encountered by this relighting 
demonstration, and their solutions. 


13091 (PNL-SA-24854) Lighting program design: New op- 
portunities for profits. Johnson, J.A.; Jones, C.C. Pacific 
Northwest Lab., Richland, WA (United States). Mar 1995. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC0O6-76RL01830. (CONF-9503114—1: 3. national new 
construction programs for demand side management conference, 
Boston, MA (United States), 26-29 Mar 1995). Order Number 
DE95008925. Source: OSTI; NTIS; GPO Dep. 

The increased activity by State’s to adopt codes and standards 
is creating new challenges for the design and implementation of 
lighting programs for commercial new construction. The regulatory 
environment is also requiring that transaction costs are minimized 
for these programs. Recent work done by the Illuminating Engi- 
neers Society for the new ASHRA-E/IES Standard 90.1-1989R 
provides a new technical basis for the development of component 
based lighting programs. Component based programs offer advan- 
tages over design assistance programs. They include the ease of 
marketing, higher market penetration rate, and the promotion of 
specific cost-effective technologies. The proposed approach also 
overcomes problems with current component based programs 
including defining the baseline, free ridership, and difficulties in per- 
forming impact evaluations. By addressing these problems, lighting 
programs for new buildings will continue to be one of the most 
cost-effective new construction programs for most utilities. The 
basic concept is to combine two activities that are shaping the na- 
tional energy picture into a program design strategy. The national 
activities are the Energy Policy Act of 1992 and the development of 
the next generation of ASHRAE/IES Standard 90.1. The approach 
uses the prescriptive criteria in Standard 90.1 to develop savings 
thresholds for program participation. The savings thresholds are 
then associated with lighting component technologies to determine 
eligibility criteria for each component. Combining the prescriptive 
criteria with component savings is the key to the approach. 


13092 (PNL-SA-24991) Things you need to known about 
efficient showerheads. Warwick, W.M. (Pacific Northwest Lab., 
Richland, WA (United States)); Hickman, C. Pacific Northwest Lab.., 
Richland, WA (United States). Dec 1994. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-941218-5: 17. world energy engineering 
congress and the 4th environmental technology congress and 
expo, Atlanta, GA (United States), 7-9 Dec 1994). Order Number 
DE95007750. Source: OSTI; NTIS; GPO Dep. 

Efficient showerheads and faucet aerators are popular measures 
for conserving water and energy. Certainly, energy and water sav- 
ings are evident in laboratory studies. However, the evidence from 
field studies is less clear. This is largely the result of insufficient 
fied research and research designs that have not captured all of 
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the necessary data. This paper addresses this issue with a sum- 
mary of research conducted in the Pacific Northwest. The studies 
described here include information about all of the major variables 
thought to affect savings from efficient showerheads. The research 
results presented highlight which of these factors are important 
predictors of savings and provide savings results specific to the re- 
gion. 


3202 Transportation 
Refer also to citation(s) 12688, 12689, 12993, 13132 


13093 (ANL/ES/CP-84105) Assessing the displacement 
goals in the Energy Policy Act. Santini, D.J.; Krinke, M.; Mintz, 
M.; Singh, M. Argonne National Lab., IL (United States). [1995]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9410309—1: Contractor's coor- 
dination meeting, Dearborn, MI (United States), 24-27 Oct 1994). 
Order Number DE95007078. Source: OSTI; NTIS; GPO Dep. 

This paper discusses studies required by sections 502 and 504 
of the Energy Policy Act of 1992 (EPACT). The principal focus is 
the feasibility of achieving the percentage reduction in petroleum- 
based transportation fuels used by light-duty vehicles (10% in 2000, 
30% in 2010) as required by section 502(b)(2). The percentage 
goals must be consistent with the general goals of section 502(a), 
which include reducing oil imports, reducing greenhouse gases, 
and improving the nation’s economy. This paper draws upon condi- 
tional projections of replacement-fuel use in two separate 1994 
studies conducted by the U.S. Department of Energy’s Energy 
Information Administration and its Office of Transportation Tech- 
nologies. By referring to these published results and their context, 
this paper identifies key issues that must be considered in an eval- 
uation of various section 502 goals as required by section 504(a). 


13094 (ANL/ES/CP-85677) Combined _ photooxidation/ 
photoreduction using TiO. photocatalysts to treat organic/ 
inorganic metal-laden wastewaters. Peters, R.W.; Wu, J.M.; 
Meshkov, N.; Thurnauer, M.C.; Ostafin, A.E.; Rajh, T. Argonne Na- 
tional Lab., IL (United States). [1995]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-950216-61: Waste management '95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95008268. 
Source: OSTI; NTIS; GPO Dep. 

Titanium dioxide (TiO2) colloids prepared from titanium chloride 
(TiC) were used as photocatalysts in the experiments. Cysteine 
was selected as the model derivative for the surface modification 
of the TiO2 nanoparticles. Testing of TiO. photocatalysts conducted 
in the absence of organic compounds demonstrated that adsorp- 
tion of lead ions occurred in the system with either untreated 
(virgin) or treated (modified using cysteine) TiO2 photocatalysts. 
Adsorption rates of the metal ions in the systems that used treated 
TiO2 photocatalysts were about three times faster than those 
where untreated TiO2 photocatalysts were used. Lead ion concen- 
trations in the irradiated solutions decreased as the UV irradiation 
time increased; greater metal removals were achieved at longer ir- 
radiation times. The rate of decreasing lead ion concentrations in 
the system that used treated TiO2 photocatalysts was about two to 
three times faster than that in the system using untreated TiO2 
photocatalysts. Experiments were also performed in which organic 
compounds (naphthalene or phenol) and heavy metals (Pb**) were 
simultaneously treated with TiO2 photocatalysts. The presence of 
lead ions did not interfere with the photo-degradation of the se- 
lected organic compounds from solution. The presence of phenol 
compound appeared not to affect the photoreduction of lead ions, 
while addition of naphthalene compound resulted in a lag-time ef- 
fect on the photoreduction of lead ions from solution. All of the 
experimental results showed that the cysteine-modified TiO. re- 
sulted in faster and more effective removal than that for the 
untreated TiO. system. This technique has resulted in the simulta- 
neous photocatalytic removal/recovery of organic and inorganic 
compounds in the system. 


13095 (CONF-940876-3) Driver performance data acquis 
tion system for ergonomics research. Carter, R.J. (Oak Ridge 





National Lab., TN (United States). Engineering Physics and Mathe- 
matics Div.); Goodman, M.J. Oak Ridge National Lab., TN (United 
States). [1994]. 6p. Sponsored by Department of Transportation, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International Ergonomics Association workshop; Toronto 
(Canada); 15-19 Aug 1994. Order Number DE95006535. Source: 
OSTI; NTIS; GPO Dep. 

A portable ergonomics data acquisition system consisting of 
state-of-the-art hardware being designed is described here. It will 
be employed to record driver, vehicle, and environment parameter 
data from a wide range of vehicles and trucks. The system will be 
unobtrusive to the driver and inconspicuous to the outside world. It 
will have three modes of data gathering and provide for extended 
periods of data collection. Modularity, flexibility, and cost will be 
key drivers in the development effort. The ergonomics data acquisi- 
tion system project is being conducted in two phases—a feasibility 
study and a development, construction, and validation phase. 


13096 (CONF-941054-5) Traffic Flow Wide-Area Surveil- 
lance system. Allgood, G.O.; Ferrell, R.K.; Kercel, S.W.; Abston, 
R.A. Oak Ridge National Lab., TN (United States). Sep 1994. 13p. 
Sponsored by Department of Transportation, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From 8. annual 
Idaho National Engineering Laboratory (INEL) computing sympo- 
sium; Idaho Falls, ID (United States); 4-7 Oct 1994. Order Number 
DE95006532. Source: OSTI; NTIS; GPO Dep. 

Traffic management can be thought of as a stochastic queuing 
process where the serving time at one of its control points is 
dynamically linked to the global traffic pattern, which is, in turn, dy- 
namically linked to the control point. For this closed-loop system to 
be effective, the traffic management system must sense and inter- 
pret a large spatial projection of data originating from multiple 
sensor suites. This concept is the basis for the development of a 
Traffic Flow Wide-Area Surveillance (TFWAS) system. This paper 
presents the results of a study by Oak Ridge National Laboratory 
to define the operational specifications and characteristics, to de- 
termine the constraints, and to examine the state of technology of 
a TFWAS system in terms of traffic management and control. In 
doing so, the functions and attributes of a TFWAS system are 
mapped into an operational structure consistent with the Intelligent 
Vehicle Highway System (IVHS) concept and the existing highway 
infrastructure. This mapping includes identifying candidate sensor 
suites and establishing criteria, requirements, and performance 
measures by which these systems can be graded in their ability 
and practicality to meet the operational requirements of a TFWAS 
system. In light of this, issues such as system integration, applica- 
ble technologies, impact on traffic management and control, and 
public acceptance are addressed. 


13097 (CONF-9411200—1) Effect of longer combination 
vehicles on the total logistic costs of truckload shippers. Mid- 
dendorf, D.P. (Oak Ridge National Lab., TN (United States)); 
Bronzini, M.S.; Jacoby, J.; Coyle, J.J. Oak Ridge National Lab., TN 
(United States). 12 Oct 1994. 25p. Sponsored by Department of 
Transportation, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 36. annual forum of the transportation re- 
search forum; Daytona Beach, FL (United States); 3-5 Nov 1994. 
Order Number DE95007372. Source: OSTI; NTIS; GPO Dep. 

The purpose of the research described in this paper was to 
examine the effects of using longer and heavier tractor-trailer com- 
binations from the standpoint of the individual firm or shipper rather 
than from the viewpoint of the motor carrier. The objective was to 
determine the effect of longer combination vehicles (LCVS) not 
only on shippers freight costs but on their inventory and other lo- 
gistical costs as well. A sample of companies in selected industries 
provided data on their principal products, traffic flows, and logistics 
costs in a mail survey. These data were entered into a computer 
program called the Freight Transportation Analyzer (FTA) which 
calculated the component logistics costs associated with shipping 
by single trailers and by two alternative types of double trailer 
LCVS. A major finding of the study was that, given sufficient flows 
of a company’s product in a traffic lane, LCVs would in most cases 
greatly reduce the total logistics cost of firms that currently ship in 
single trailer truckload quantities. Annual lane volume, lane dis- 
tance, and annual lane ton-mileage appeared to be good indicators 
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of whether or not shipping by LCVs would benefit a company, 
whereas product value had surprisingly little influence on the cost- 
effectiveness of LCVS. An even better indicator was the ratio of 
current annual freight costs to current annual inventory carrying 
costs for a firm's single trailer truckload shipments. Given the cur- 
rent trend toward maintaining small inventories and shipping in 
small quantities, it is not clear to what extent shippers will abandon 
single trailer transport to take advantage of the potential reduction 
in total logistics cost afforded by LCVS. 


13098 (DOE/RL—93-52-Rev.1) Automated Transportation 
Management System (ATMS) Configuration Mana nt Plan. 
Revision 1. Weidert, R.S. Westinghouse Hanford Co., Richland, 
WA (United States). Jan 1994. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95008461. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes the Software Configuration Manage- 
ment (SCM) approach and procedures to be utilized in developing 
and maintaining the Automated Transportation Management Sys- 
tem (ATMS). The configuration management procedures are 
necessary to ensure that any changes made to software and re- 
lated documentation are consistent with ATMS goals and contained 
securely in a central library. This plan applies to all software and 
associated documentation used in producing ATMS V1.0 and 
ATMS V2.0 system. 


13099 (1EE-SR-259) Analysis of energy consumption in 
car transportation. Actual status of district transportation 
(truck) in the metropolitan area, and influence of the NOx law. 
Institute of Energy Economics, Tokyo (Japan). Aug 1994. 166p. (In 
Japanese). Order Number DE95764073. Source: OSTI; NTIS; 
Available from The Institute of Energy Economics, Dai 10 Mori 
Biru, 18-1, Toranomon 1-chome, Minato-ku, Tokyo, Japan. 

An investigation is conducted to know the actual status of truck 
transportation in the district (within the prefecture, within the dis- 
trict). The objective for the study is the metropolitan area. In case 
of comparing trucks with the same maximum load level in the dis- 
trict transportation, there is seen no big difference in loading rate, 
and it cannot be said that business-use trucks are higher in trans- 
port energy efficiency than private-use ones. The lower maximum 
load level the truck has, the lower the loading rate and energy effi- 
ciency become. Enhancement of energy efficiency is difficult in 
connection with distribution conditions. Notwithstanding the trans- 
port volume is decreasing, the traveling distance is not. The 
number of all the trucks retained remains almost unchanged, but 
the number of the trucks retained in the service business field in- 
creases stably. Accordingly, despite of the transport volume which 
has recently been reducing, the energy consumption has not de- 
creased. Under regulations on car models by the NOx law, it is 
predicted that energy consumption in the metropolitan area in- 
creases in gasoline by 0.7 million kL and decreases in light oil by 
0.5 million kL during a 8-9 year grace period, due to the shift from 
light oil. The energy consumption increases by 3%, affected by a 
decline in fuel consumption caused by the shift of car model. 34 
refs., 74 figs., 108 tabs. 


13100 (NREL/TP-—473-7025) Reducing cold-start emissions 
by catalytic converter thermal management. Burch, S.D. (Na- 
tional Renewable Energy Lab., Golden, CO (United States)); 
Potter, T.F.; Keyser, M.A.; Brady, M.J.; Michaels, K.F. National Re- 
newable Energy Lab., Golden, CO (United States). Jan 1995. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC36-83CH10093. (CONF-950256-3: Society of Automo- 
tive Engineers international congress and exposition, Detroit, MI 
(United States), 27 Feb - 2 mar 1995). Order Number 
DE95000256. Source: OSTI; NTIS; GPO Dep. 

Vacuum insulation and phase-change thermal storage have been 
used to enhance the heat retention of a prototype catalytic con- 
verter. Storing heat in the converter between trips allows exhaust 
gases to be converted more quickly, significantly reducing 
cold-start emissions. Using a small metal hydride, the thermal con- 
ductance of the vacuum insulation can be varied continuously 
between 0.49 and 27 W/m?K (R-12 to R-0.2 insulation) to prevent 
overheating of the catalyst. A prototype was installed in a Dodge 
Neon with a 2.0-liter engine. Following a standard preconditioning 
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and a 23-hour cold soak, an FTP (Federal Test Procedure) emis- 
sions test was performed. Although exhaust temperatures during 
the preconditioning were not hot enough to melt the phase-change 
material, the vacuum insulation performed well, resulting in a con- 
verter temperature of 146°C after the 23-hour cold soak at 27°C. 
Compared to the same converter at ambient conditions, overall 
emissions of CO and HC were reduced by 52 % and 29 %, to 0.27 
and 0.037 g/mile, respectively. The maximum converter tempera- 
ture during the FTP cycle was 720°C. This limited testing was 
performed with a nearly-fresh palladium-only catalyst, but demon- 
strates the potential of this vacuum insulation approach for 
emissions reduction and thermal control. Further testing is ongoing. 
An initial assessment of several production issues is made, includ- 
ing high-volume fabrication challenges, durability, and cost. 


13101 (ORNL/TM-12827) Traffic flow wide-area surveil- 
lance system definition. Aligood, G.O. (Oak Ridge National Lab., 
TN (United States)); Ferrell, R.K.; Kercel, S.W.; Abston, R.A.; Car- 
nal, C.L.; Moynihan, P.l. Oak Ridge National Lab., TN (United 
States). Nov 1994. 103p. Sponsored by Federal Highway Adminis- 
tration, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95005696. Source: OSTI; 
NTIS; GPO Dep. 

Traffic Flow Wide-Area Surveillance (TFWAS) is a system for as- 
sessing the state of traffic flow over a wide area for enhanced 
traffic control and improved traffic management and planning. The 
primary purpose of a TFWAS system is to provide a detailed traffic 
flow description and context description to sophisticated traffic 
management and control systems being developed or envisioned 
for the future. A successful TFWAS system must possess the at- 
tributes of safety, reconfigurability, reliability, and expandability. 
The primary safety premise of TFWAS is to ensure that no action 
or failure of the TFWAS system or its components can result in risk 
of injury to humans. A wide variety of communication techniques is 
available for use with TFWAS systems. These communication 
techniques can be broken down into two categories, landlines and 
wireless. Currently used and possible future traffic sensing tech- 
nologies have been examined. Important criteria for selecting 
TFWAS sensors include sensor capabilities, costs, operational con- 
straints, sensor compatibility with the infrastructure, and extent. 
TFWAS is a concept that can take advantage of the strengths of 
different traffic sensing technologies, can readily adapt to newly de- 
veloped technologies, and can grow with the development of new 
traffic control strategies. By developing innovative algorithms that 
will take information from a variety of sensor types and develop de- 
scriptions of traffic flows over a wide area, a more comprehensive 
understanding of the traffic state can be provided to the control 
system to perform the most reasonable control actions over the en- 
tire wide area. The capability of characterizing the state of traffic 
over an entire region should revolutionize developments in traffic 
control strategies. 


13102 (ORNL/TM—12869) MAXBAND Version 3.1: Heuristic 
and optimal approach for setting the left turn phase se- 
quences in signalized networks. Pillai, R.S. (Oak Ridge Inst. of 
Science and Education, TN (United States)); Rathi, A.K. Oak Ridge 
National Lab., TN (United States). Feb 1995. 39p. Sponsored by 
Department of Transportation, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE95008655. 
Source: OSTI; NTIS; GPO Dep. 

The main objective of synchronized signal timing is to keep traf- 
fic moving along arterials in platoons throughout the signal system 
by proper setting of left turn phase sequence at signals along the 
arterials/networks. The synchronization of traffic signals located 
along the urban/suburban arterials in metropolitan areas is perhaps 
one of the most cost-effective methods for improving traffic flow 
along these streets. MAXBAND Version 2.1 (formerly known as 
MAXBAND-86), a progression-based optimization model, is used 
for generating signal timing plan for urban networks. This model 
formulates the problem as a mixed integer linear program and 
uses Land and Powell branch and bound search to arrive at the 
optimal solution. The computation time of MAXBAND Version 2.1 
tends to be excessive for realistic multiarterial network problems 
due to the exhaustive nature of the branch and bound search tech- 
nique. Furthermore, the Land and Powell branch and bound code 
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is known to be numerically unstable, which results in suboptimal 
solutions for network problems with a range on the cycle time vari- 
able. This report presents the development of a new version of 
MAXBAND called MAXBAND Version 3.1. This new version has a 
fast heuristic algorithm and a fast optimal algorithm for generating 
signal timing plan for arterials and networks. MAXBAND 3.1 can 
generate optimal/near-optimal solutions in fraction of the time 
needed to compute the optimal solution by Version 2.1. The heuris- 
tic algorithm in the new model is based on restricted search using 
branch and bound technique. The algorithm for generating the opti- 
mal solution is faster and more efficient than version 2.1 algorithm. 
Furthermore, the new version is numerically stable. The efficiency 
of the new model is demonstrated by numerical results for a set of 
test problems. 
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Refer also to citation(s) 12024, 12030, 12031, 12044, 12047, 
12072, 12224, 12509, 12606, 12632, 12644, 12719, 12720, 12728, 
12988, 13001, 13012, 13126, 13170, 13800, 13802, 14694 


13103 (ANL/ES/CP-85670) Use of cysteine-modified TiO. 
photocatalyst for treatment of combined organic/inorganic 
wastewaters. Peters, R.W.; Wu, J.M.; Meshkov, N.; Thurnauer, 
M.C.; Ostafin, A.G. Argonne National Lab., IL (United States). 
[1995]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-950241—2: 5. in- 
ternational symposium on chemical oxidation, Nashville, TN (United 
States), 15-17 Feb 1995). Order Number DE95008266. Source: 
OSTI; NTIS; GPO Dep. 

The utilization of semiconductor-based photocatalysts, such as ti- 
tanium dioxide (TiO2), for carrying out photochemical reactions to 
treat water contaminated with organic and inorganic compounds 
has received considerable attention in recent years. The authors 
strategy for optimizing the process of photocatalytic reduction of 
heavy metals on TiO2 colloids involves modifying the colloid sur- 
face. Specific project objectives included: (1) identification and 
development of potential biomimetic photocatalysts for simultane- 
ous heavy metal recovery and organic destruction; (2) identification 
of treatment conditions that minimize the residual metal concentra- 
tion(s) contained in the effluent, even in the presence of 
complexants and interferences, and development of appropriate 
scale-up criteria; and (3) determination of system performance, in- 
cluding an economic analysis for comparison with conventional 
technologies (such as pump-and-treat using metal hydroxide pre- 
cipitation of ion exchange). The experimental results indicate that 
simultaneous removal of organic compounds (such as naphtha- 
lene) and inorganic compounds (such as lead ions) in aqueous 
solution can be achieved using a TiO2 photocatalyst system with 
UV light. The removal rates of organic and inorganic compounds 
can be enhanced through surface modification of the TiO2 photo- 
catalyst using an organic substance such as cysteine. The 
cysteine-modified TiO. photocatalyst enhanced the oxidation rates 
of organics as well as the reduction rates of heavy metals in the ir- 
radiated solution, resulting in improved treatment efficiencies for 
combined organic/inorganic wastestreams. 


13104 (CONF-9409306—1) ALLIANCE: An architecture for 
fault tolerant, cooperative control of heterogeneous mobile 
robots. Parker, L.E. Oak Ridge National Lab., TN (United States). 
[1995]. 9p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Navy, Washington, DC (United States). 
DOE Contract AC05-840R21400. Contract N00014-86-K-0685; 
Contract N00014-85-K-0124. From IEEE/RSJ/GI international 
conference on intelligent robots and systems (IROS); Munich (Ger- 
many); 12-16 Sep 1994. Order Number DE95007374. Source: 
OSTI; NTIS; GPO Dep. 

This research addresses the problem of achieving fault tolerant 
cooperation within small- to medium-sized teams of heterogeneous 
mobile robots. The author describes a novel behavior-based, fully 
distributed architecture, called ALLIANCE, that utilizes adaptive ac- 
tion selection to achieve fault tolerant cooperative control in robot 
missions involving loosely coupled, largely independent tasks. The 
robots in this architecture possess a variety of high-level functions 
that they can perform during a mission, and must at all times select 





an appropriate action based on the requirements of the mission, the 
activities of other robots, the current environmental conditions, and 
their own internal states. Since such cooperative teams often work 
in dynamic and unpredictable environments, the software architec- 
ture allows the team members to respond robustly and reliably to 
unexpected environmental changes and modifications in the robot 
team that may occur due to mechanical failure, the learning of new 
skills, or the addition or removal of robots from the team by human 
intervention. After presenting ALLIANCE, the author describes in 
detail experimental results of an implementation of this architecture 
on a team of physical mobile robots performing a cooperative box 
pushing demonstration. These experiments illustrate the ability of 
ALLIANCE to achieve adaptive, fault-tolerant cooperative control 
amidst dynamic changes in the capabilities of the robot team. 


13105 (CONF-941195—1) Fracture testing and analysis of 
adhesively bonded joints for automotive applications. Boeman, 
R.G. (Oak Ridge National Lab., TN (United States). Engineering 
Technology Div.); Warren, C.D. Oak Ridge National Lab., TN 
(United States). [1994]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 10. 
annual ASM/ESD advanced composites conference; Dearborn, MI 
(United States); 7-10 Nov 1994. Order Number DE95007024. 
Source: OSTI; NTIS; GPO Dep. 

In 1992, the Oak Ridge National Laboratory (ORNL) began a co- 
operative effort with the Automotive Composites Consortium (ACC) 
to conduct research and development that would overcome techno- 
logical hurdles to the adhesive bonding of current and future 
automotive materials. This effort is part of a larger Department of 
Energy (DOE) program to promote the use of lighter weight materi- 
als in automotive structures for the purpose of increasing fuel 
efficiency and reducing environmental pollutant emissions. In ac- 
complishing this mission, the bonding of similar and dissimilar 
materials was identified as being of primary importance to the auto- 
motive industry since this enabling technology would give designers 
the freedom to choose from an expanded menu of low mass mate- 
rials for component weight reduction. This paper concentrates on 
the details of developing accurate fracture test methods for adhe- 
sively bonded joints in the automotive industry. The test methods 
being developed are highly standardized and automated so that in- 
dustry suppliers will be able to pass on reliable data to automotive 
designers in a timely manner. Mode | fracture tests have been 
developed that are user friendly and automated for easy data ac- 
quisition, data analysis, test control and test repeatability. The 
development of this test is discussed. In addition, materials and 
manufacturing issues are addressed which are of particular impor- 
tance when designing adhesive and composite material systems. 


13106 (DOE/CE/15544—-T10) Develop a field grid system for 
yield mapping and machine control. Quarterly report, January 
1, 1995—March 31, 1995. Froehlich, D.P.; Schumacher, J.A. South 
Dakota State Univ., Brookings, SD (United States). [1995]. 32p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-92CE15544. Order Number DE95008983. Source: 
OSTI; NTIS; GPO Dep. 

This is a quarterly progress report describing recent efforts aimed 
at building and testing the Field Grid Sense (FGS) system for yield 
mapping and machine control during harvesting. Secondly, the aim 
is to use Field Grid Sense with chemical application equipment to 
demonstrate a workable in-field system. More specifically, the oper- 
ation of the patented hardware/software FGS system will be tested 
in crop harvesting to demonstrate the systems’ utility and to analyze 
the flexibility of operation under true field conditions. Additionally, 
FGS will again be used with chemical application equipment — 
equipment that needs modification to correct one or two slight 
shortcomings. This action will create improved systems and estab- 
lish the worthiness, efficiency and necessity of chemical application 
equipment that is controlled and directed via the FGS package. 


13107 (DOE/CE/23810-51D) Products of motor burnout. 
Second quarterly technical report, October 1, 1994—December 
31, 1994. Hawley-Fedder, R. Lawrence Livermore National Lab., 
CA (United States). 15 Jan 1995. 8p. Sponsored by USDOE, 
Washington, DC (United States);Air-Conditioning and Refrigeration 
Technology Inst., Inc., Arlington, VA (United States). DOE Contract 
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FG02-91CE23810. Order Number DE95008733. Source: 
NTIS; GPO Dep. 

The OSP (Operating Safety Procedure) required for performance 
of electrical arc testing of CFC replacement fluids was renewed. 
Electrical breakdown tests at one atmosphere pressure have been 
performed for R-22, R-134a, and R-125/R-143a (50:50 blend; R- 
507), and breakdown products identified. No differences in HCFC 
breakdown products are seen in the presence or absence of lubri- 
cant oils. The design of the high pressure-high temperature test 
stand has been finalized, and construction initiated during this 
quarter. Three motor stators and rotors were received from Tecum- 
seh Products Company for use in motor burnout tests. A test plan 
for the motor breakdown tests is in preparation. 


OSTI; 


13108 (DOE/ER/12902-T3) An experimental study of fluide- 
lastic Instability and draf force on a tube in two-phase cross 
flow. Joo, Youngcheol. California Univ., Los Angeles, CA (United 
States). 1994. 171p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER12902. Order Number 
DE95006085. Source: OSTI; NTIS; GPO Dep. 

Two-phase cross flow over heat exchanger tubes creates vibra- 
tions which contribute greatly to the wear on the tubes. Fluidelastic 
instability is a major mechanism by which tubes can fail. In this 
work, the fluidelastic instability of a tube placed in an array 
subjected to two-phase cross flow has been studied. For the deter- 
mination of fluidelastic instability, a triangular tube array was used. 
The tubes were made of acrylic and were 2.2 cm or 2.37 cm in di- 
ameter and 20 cm in length. Eighteen tubes and 4 half tubes 
formed 5 rows with a pitch to diameter ratio of 1.4. All of the tubes 
except the test tube were rigidly supported at the text section wall. 
The test tube was flexibly supported with two cantilever beams. By 
installing cantilever beams horizontally and vertically, drag and lift 
direction tube vibration were studied. Parameters of tube mass, 
structural stiffness, natural frequency, and pitch to diameter ratio 
were varied. The drag coefficients on a rigidly held tube in an array 
subjected to two-phase cross flow were measured. The tube in an 
array was located at displaced positions as well as at the normal 
position in order to study the variation of fluid force as the tube vi- 
brates. In the experiments, gap Reynolds numbers up to 1 x 10° 
were obtained, while void fraction was varied from zero to 0.5. The 
drag coefficients in two-phase flow are much higher than those in 
single phase flow. The ratio of two-phase to single phase drag 
coefficient decreases as Reynolds number increases. The drag co- 
efficient on a tube in an array increases as the tube is displaced in 
the direction of flow. The drag coefficient increases rapidly when 
the tube is displaced more than a certain critical distance. 


13109 (DOE/GO-10094-038) Value-added products - poly- 
ols production. Elliott, D. (Pacific Northwest Lab., Richland, WA 
(United States)); Kulesa, G. Idaho National Engineering Lab., 
Idaho Falls, ID (United States). [1995]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC36-83CH10093. 
Order Number DE95000258. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy (DOE) Alternative Feedstocks 
(AF) program is forging new links between the agricultural commu- 
nity and the chemicals industry through support of research and 
development (R&D) that uses “green” feedstocks to produce chem- 
icals. The program promotes cost-effective industrial use of 
renewable biomass as feedstocks to manufacture high-volume 
chemical building blocks. Industrial commercialization of such pro- 
cesses would stimulate the agricultural sector by increasing the 
demand of agricultural and forestry commodities. New alternatives 
for American industry may lie in the nation’s forests and fields. 


13110 (INEL-95/0046) The future steelmaking industry and 
its technologies. Fruehan, R.J. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (United States)); Paxton, H.W.; Giarratani, F.; Lave, L. 
Lockheed Idaho Technologies Co., Idaho Falls, ID (United States); 
Carnegie-Mellon Univ., Pittsburgh, PA (United States); Pittsburgh 
Univ., PA (United States). Jan 1995. 125p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO07-941D13223. 
Order Number DE95008665. Source: OSTI; NTIS; GPO Dep. 

The objective of this report is to develop a vision of the future 
steelmaking industry including its general characteristics and tech- 
nologies. In addition, the technical obstacles and research and 
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development opportunities for commercialization of these technolo- 
gies are identified. The report is being prepared by the Sloan Steel 
industry Competitiveness Study with extensive input from the in- 
dustry. Industry input has been through AISI (American Iron and 
Steel Institute), SMA (Steel Manufacturers Association) and con- 
tacts with individual company executives and technical leaders. 
The report identifies the major industry drivers which will influence 
technological developments in the industry for the next 5-25 years. 
Initially, the role of past drivers in shaping the current industry was 
examined to help understand the future developments. Whereas 
this report concentrates on future technologies other major factors 
such as national and international competition, human resource 
management and capital concerns are examined to determine their 
influence on the future industry. The future industry vision does not 
specify specific technologies but rather their general characteristics. 
Finally, the technical obstacles and the corresponding research 
and development required for commercialization are detailed. 


13111 (NEDO-GET-—9304) Investigation on LCA (life cycle 
analysis/assessment). New Energy and Industrial Technology De- 
velopment Organization, Tokyo (Japan). Mar 1994. 141p. (in 
Japanese). Order Number DE95759260. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Importance is attached to the life cycle analysis/assessment 
(LCA) which is a method to analyze and assess the load of prod- 
ucts on the environment for the enterprises to concretely take 
environment protecting actions. To initiate the LCA research, a sur- 
vey was conducted which covered the collection of information, at 
home and abroad, about the LCA R and D, development of LCA 
quantification, and case study related to the power generation/ 
distribution, steel making and chemical process. For the selective 
assessment of element materials, the LCA was developed mainly 
around the chemical process, and its framework structured by the 
EPA and SETAC is worldwidely recognized to be basically used. 
That framework is composed of target setting and general aspect, 
inventory analysis, influence assessment, and improvement as- 
sessment. As an example of research, surveyed was the present 
status of the above four items of framework. In case of survey by 
international organizations, it is absolutely necessary that the data 
to be compared are identical in quality and definition. Conditions to 
apply the LCA and problems were also pointed out. 14 refs., 33 
figs., 25 tabs. 


13112 (NEDO-P-9308) Research on feasibility of utilization 
of spent vegetable olis as substitutes for petroleum-derived 
olis. New Energy and Industrial Technology Development Organi- 
zation, Tokyo (Japan). Mar 1994. 159p. (in Japanese). Order 
Number DE95764134. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F, 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

Until now, spent industrial-use vegetable oil has been reutilized 
as feed-use additives and for the fatty acid industry. The paper 
studies a possibility of using it as petroleum substitution energy. It 
is feared that the spent vegetable oil will be illegally dumped be- 
cause of a decline in price of the feed-use spent oil, in particular, 
which accounts for 70% of all the spent vegetable oil. If the spent 
soybean oil and rapeseed oil are esterified, those are improved in 
viscosity and distillation property and can be standardized as light 
oil, which leads to a possibility of substituting for diesel-use light 
oil. For boiler use, the spent oil can be used even by itself, pro- 
vided that it is necessary to use heavy oil for ignition due to its 
high flash point. The price of the esterified oil becomes 35-37 yen/ 
L in consideration of difference in heating value from light oil, 
freight, equipment load. It cannot be competed with the wholesale 
price of light oil of 28 yen, but can be competed successfully if the 
light oil transaction tax of 32 yen is exempted. As boiler fuel, the 
price becomes 27 yen/L including depreciation, and cannot be 
competed with C heavy oil. The spent oil is lower in amount than 
1/100 of the light oil demand, but it can be competed in price with 
petroleum, depending on the way. The possibility is worth studying. 
33 refs., 56 figs., 70 tabs. 
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13113 (NREL/TP-430-7450) BCTR: Biological and Chemi- 
cal Technologies Research 1994 annual summary report. 
Petersen, G. National Renewable Energy Lab., Golden, CO 
(United States). Feb 1995. 148p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC36-83CH10093. Order 
Number DE95004053. Source: OSTI; NTIS; GPO Dep. 

The annual summary report presents the fiscal year (FY) 1994 
research activities and accomplishments for the United States De- 
partment of Energy (DOE) Biological and Chemical Technologies 
Research (BCTR) Program of the Advanced Industrial Concepts 
Division (AICD). This AICD program resides within the Office of In- 
dustrial Technologies (OIT) of the Office of Energy Efficiency and 
Renewable Energy (EE). Although the OIT was reorganized in 
1991 and AICD no longer exists, this document reports on efforts 
conducted under the former structure. The annual summary report 
for 1994 (ASR 94) contains the following: program description (in- 
cluding BCTR program mission statement, historical background, 
relevance, goals and objectives); program structure and organiza- 
tion, selected technical and programmatic highlights for 1994; 
detailed descriptions of individual projects; a listing of program out- 
put, including a bibliography of published work; patents, and 
awards arising from work supported by BCTR. 


13114 (PNL—9065-Vol.3) Fort Irwin integrated resource as- 
sessment. Volume 3: Sitewide Energy Project identification for 
buildings and facilities. Keller, J.M.; Dittmer, A.L.; Elliott, D.B.; 
McMordie, K.L.; Richman, E.E.; Stucky, D.J.; Wahlistrom, R.R.; 
Hadley, D.L. Pacific Northwest Lab., Richland, WA (United States). 
Feb 1995. 466p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE95008341. Source: OSTI; NTIS; GPO Dep. 

The U.S. Army Forces Command (FORSCOM) has tasked the 
U.S. Department of Energy (DOE) Federal Energy Management 
Program (FEMP), supported by the Pacific Northwest Laboratory, 
to identify, evaluate, and assist in acquiring all cost-effective en- 
ergy projects at Fort Irwin. This is part of a model program that 
PNL is designing to support energy-use decisions in the federal 
sector. This report provides the results of the fossil fuel and electric 
energy resource opportunity (ERO) assessments performed by 
PNL at the FORSCOM Fort Irwin facility located near Barstow, Cal- 
ifornia. It is a companion report to Volume 1, Executive Summary, 
and Volume 2, Baseline Detail. The results of the analyses of 
EROs are presented in 16 common energy end-use categories 
(e.g., boilers and furnaces, service hot water, and building lighting). 
A narrative description of each ERO is provided, along with a table 
detailing information on the installed cost, energy and dollar sav- 
ings; impacts on operations and maintenance (O&M); and, when 
applicable, a discussion of energy supply and demand, energy se- 
curity, and environmental issues. A description of the evaluation 
methodologies and technical and cost assumptions is also provided 
for each ERO. Summary tables present the cost-effectiveness of 
energy end-use equipment before and after the implementation of 
each ERO and present the results of the life-cycle cost (LCC) 
analysis indicating the net present valve (NPV) and savings-to- 
investment ratio (SIR) of each ERO. 


13115 (PNL—10476) Dual shell reactor vessel: A pressure- 
balanced system for high pressure and temperature reactions. 
Robertus, R.J.; Fassbender, A.G.; Deverman, G.S. Pacific North- 
west Lab., Richland, WA (United States). Mar 1995. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95008625. Source: 
OSTI; NTIS; GPO Dep. 

The main purpose of this work was to demonstrate the Dual 
Shell Pressure Balanced Vessel (DSPBV) as a safe and economi- 
cal reactor for the hydrothermal water oxidation of hazardous 
wastes. Experimental tests proved that the pressure balancing pis- 
ton and the leak detection concept designed for this project will 
work. The DSPBV was sized to process 10 gaVhr of hazardous 
waste at up to 399°C (750°F) and 5000 psia (34.5 MPa) with a 
residence time of 10 min. The first prototype reactor is a certified 
ASME pressure vessel. It was purchased by Innotek Corporation 
(licensee) and shipped to Pacific Northwest Laboratory for testing. 
Supporting equipment and instrumentation were, to a large extent, 
transported here from Battelle Columbus Division. A special air 





feed system and liquid pump were purchased to complete the 
package. The entire integrated demonstration system was assem- 
bled at PNL. During the activities conducted for this report, the leak 
detector design was tested on bench top equipment. Response to 
low levels of water in oil was considered adequate to ensure safety 
of the pressure vessel. Shakedown tests with water only were 
completed to prove the system could operate at 350°C at pres- 
sures up to 3300 psia. Two demonstration tests with industrial 
waste streams were conducted, which showed that the DSPBV 
could be used for hydrothermal oxidation. In the first test with a 
metal plating waste, chemical oxygen demand, total organic car- 
bon, and cyanide concentrations were reduced over 90%. In the 
second test with a munitions waste, the organics were reduced 
over 90% using H2O2 as the oxidant. 


13116 (PNL-SA-25387) A variable geometry truss manipu- 
lator for positioning large payloads. Stoughton, R.S. (Pacific 
Northwest Lab., Richland, WA (United States)); Tucker, J.C.; 
Horner, C.G. Pacific Northwest Lab., Richland, WA (United States). 
Feb 1995. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. (CONF-950232-29: 6. 
American Nuclear Society meeting on robotics and remote sys- 
tems, Monterey, CA (United States), 5-10 Feb 1995). Order 
Number DE95008926. Source: OSTI; NTIS; INIS; GPO Dep. 

A major thrust within the Department of Energy's (DOE) Decon- 
tamination and Dismantling (D&D) Robotics program is the 
development of a Selective Equipment Removal System (SERS). 
SERS will consist of a mobile vehicle, a Dual-Arm Work Module 
(DAWM), and a deployment manipulator capable of extending the 
DAWM up to 6.096m (20) from the vehicle. The DAWM, built by 
RedZone Robotics, includes two Schilling Titan I! manipulators, a 
unique five degree-of-freedom (DOF) module for positioning/ 
orienting the two Schilling arms, and a massive steel backplane to 
maintain structural rigidity. Together with its payload, the DAWM 
weighs about 975 kg (2150 pounds). In order to accurately position 
the DAWM, the Pacific Northwest Laboratory (PNL) together with 
the National Aeronautics and Space Administration's Langley 
Research Center (NASA LARC) are developing a deployment ma- 
nipulator, which includes two double-octahedral Variable Geometry 
Truss (VGT) modules connected with a static truss section. The 
entire SERS system (Figure 1) will include the mobile vehicle, a 2- 
DOF base actuation system (waist rotate and pitch) with an output 
link approximately 2.134m (7) in length, the VGT system and the 
DAWM. The VGT system (Figure 2) consists of a 1.067m (42) di- 
ameter (~1.346m (53) long) base VGT, which mounts to the end 
of the output link of the base actuation system, a 1.524m (60) long 
Static truss section which tapers from 1.067m (42) diameter at its 
base to 0.8128m (32) diameter at the end, and a 0.8128m (32) di- 
ameter (~1.0922m (43) long) tip VGT to which the DAWM is 
mounted. The stiffness of the VGT system is such that with the 
base VGT mounted to a rigid base and the VGT system oriented 
horizontally (worst case), the static deflection of the DAWM to- 
gether with full payload will be less than 0.0254m. 


13117 (SAND—94-0844) Research on robotics by principal 
investigators of the Robotics Technology Development Pro- 
gram. Harrigan, R.W. Sandia National Labs., Albuquerque, NM 
(United States). Mar 1995. 267p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95009662. Source: OSTI; NTIS; GPO Dep. 

The U.S. Department of Energy's Office of Technology Develop- 
ment has been developing robotics and automation technologies 
for the clean-up and handling of hazardous and radioactive waste 
through one of its major elements, Cross Cutting and Advanced 
Technology development. CC&AT university research and develop- 
ment programs recognize the strong technology, base resident in 
the university community and sponsor a focused technology re- 
search and development program which stresses close interaction 
between the university sector and the DOE community. This report 
contains a compilation of research articles by each of 14 principle 
investigators supported by CC&AT to develop robotics and automa- 
tion technologies for the clean-up and handling of hazardous and 
radioactive waste. This research has led to innovative solutions for 
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waste clean-up problems, and it has moved technology out of uni- 
versity laboratories into functioning systems which has allowed 
early evaluation by site technologists. 


13118 (SAND-94-2965C) Finlte-element analyses of blade 
and slot coating flows using an implicit pseudo-solid domain 
mapping technique coupled with unstructured grids. Chen, 
K.S.; Schunk, P.R.; Sackinger, P.A. Sandia National Labs., Albu- 
querque, NM (United States). 4 Dec 1994. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9505146-1: 3. coating fundamentals 
symposium, Dallas, TX (United States), 19-20 May 1995). Order 
Number DE95004774. Source: OSTI; NTIS; GPO Dep. 

In coating processes (e.g. in blade coating) the flow domain in- 
herently contains free surfaces and three-phase contact lines, and 
characteristic length scales of flow features in the dimension trans- 
verse to the web-movement vary by an order of magnitude or more 
from a fraction of a millimeter or more to tens of microns or less). 
The presence of free surfaces and three-phase contact lines, and 
the sudden changes of flow geometry and directions create difficul- 
ties in theoretical analyses of such flows. Though simulations of 
coating flows via finite-element methods using structured grids have 
been reportedly demonstrated in the literature, achieving high effi- 
ciency of such numerical experiments remains a grand challenge — 
mainly due to difficulties in local mesh-refinement and in avoiding 
unacceptably distorted grids. High efficiency of computing steady 
flow fields under various process conditions is crucial in shortening 
turn-around time in design and optimization of coating-flow pro- 
cesses. In this paper we employ a fully-implicit, pseudo-solid, 
domain mapping technique coupled with unstructured meshes to 
analyze blade and slot coating flows using Galerkin’s method with 
finite element basis functions. We demonstrate the robustness and 
efficiency of our unique technique in circumventing shortcomings of 
mesh-motion schemes currently being used in the coating-fiow re- 
search community. Our goal is to develop an efficient numerical 
tool, together with a suitable optimization toolkit, that can be used 
routinely in design and optimization of coating-flow processes. 


13119 (SGC-R-56) Evaluation of an industrial gas-fired IR 
dryer. Stenstroem, S.; Hermodsson, S. Swedish Gas Technology 
Center, Malmoe (Sweden). Nov 1994. 83p. (In Swedish). Order 
Number DE95755177. Source: OSTI; NTIS. 

The IR dryer is used in a paper making machine to dry the pa- 
per web after it has been coated with a surface layer. In part 1 of 
the project a mathematical model have been developed, capable of 
calculating the radiation intensity and other energy flows in the 
dryer. In part 2 of the project, measurements have been made on 
the IR radiator mounted in the paper making machine. The calcula- 
tion model shows the efficiency of the radiator to 39% at full power 
and 35% at half power. The direct measurements were made at 
half power and gave an efficiency of 31% for new radiators and 
28% for old ones. The conclusion is that the calculation model val- 
ues corresponds very well compared with direct measurements. 


13120 (UCRL-JC—119050) Halbach array motor/generators: 
A novel generalized electric machine. Merritt, B.T.; Post, R.F.; 
Dreifuerst, G.R.; Bender, D.A. Lawrence Livermore National Lab., 
CA (United States). 28 Oct 1994. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950261—2: Contribution for Halbach Festschrift, Berkeley, 
CA (United States), 3 Feb 1995). Order Number DE95008373. 
Source: OSTI; NTIS; GPO Dep. 

In August 1979, Halbach submitted a paper entitled “Design of 
Permanent Multipole Magnets with Oriented Rare Earth Cobalt Ma- 
terial.” In this paper, he presented a novel method of generating 
multipole magnetic fields using non-intuitive geometrical arrange- 
ments of permanent magnets. In subsequent publications, he 
further defined these concepts. Of particular interest to one of the 
authors (RFP) was the special magnet array that generated a uni- 
form dipole field. In 1990 Post proposed the construction of an 
electric machine (a motor/generator) using a dipole field based on 
Klaus Halbach’s array of permanent magnets. He further proposed 
that such a system should be employed as an integral part of “an 
electromechanical battery” (EMB), i.e., a modular flywheel system 
to be used as a device for storing electrical energy, as an alterna- 
tive to the electrochemical storage battery. This paper reviews 
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Halbach's theory for the generation of a dipole field using an array 
of permanent magnet bars, presents a simple analysis of a family 
of novel “ironless” electric machines designed using the dipole Hal- 
bach array, and describes the results obtained when they were 
tested in the laboratory. 


13121 (VTT-SYMP-—144, pp. 45-47) Evaporation for internal 
water treatment in a paper mill. Eklund, D. (Aabo Akademi, 
Turku (Finland)). Technical Research Centre of Finland, Espoo 
(Finland). 1994. Project KTM-SIHTI-202T. In SIHT/ 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim with the research is to evaluate the possibilities to use 
recently developed evaporation techniques for internal water treat- 
ment in paper mills. With internal water treatment methods it is 
possible to reduce the specific water consumption, which would 
reduce the amount of effluents from paper manufacturing. The re- 
search is performed partly as a laboratory evaluation at Aabo 
Akademi University and partly as a cooperation together with paper 
mills. The results obtained in the research can directly be used in 
the paper industry for development of effluent-free paper mills. 


13122 (VTT-SYMP-—144, pp. 101-108) Means to reduce SO2 
emissions from pyrometaliurgic processes. Hiltunen, M. 
(Ahistrom (A.) Corporation, Karhula (Finland). Hans Ahlstrom Lab.); 
Jokelainen, V. Technical Research Centre of Finland, Espoo (Fin- 
land). 1994. Project KTM-SIHTI-307Y. In S/HTI 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

Sulfide ores are utilized in production of nonferrous metals. Dur- 
ing pyrometallurgical treatment, roasting, smelting and reduction, 
the SOz emission released is often untreated except heat recovery. 
The increasing concern of environmental pollution and more strin- 
gent legislation are forcing these kind of plants to invest in 
reducing SOz emissions. Available methods are based on SOz ab- 
sorption by a solid to form an inert disposal product or recovery as 
sulphur acid, elementar sulphur or pure SO, gas. Selection of the 
most convenient method is strongly dependent on factors like the 
capacity and location of the plant, and on the prevailing markets of 
sulphur recovery products. The objective of this project is to make 
a study about the potential sulphur disposal and recovery methods 
and to estimate their cost in a few different cases. The results of 
this study will be utilized when marketing waste heat boilers and 
gas handling processes. Ahlistrom's market area in this product 
group is the whole work. 


3206 Municipalities and Community Systems 
Refer also to citation(s) 13054, 13078, 13090, 13092 


13123 (NYSERDA-—95-2) Demonstration of membrane aera- 
tion panels: City of Geneva Wastewater Treatment Plant. Final 
report. New York State Energy Research and Development Au- 
thority, Albany, NY (United States); Geneva, City of, NY (United 
States). Marsh Creek Wastewater Treatment Plant. Jan 1995. 
197p. Source: OSTI; New York State Energy Research and Devel- 
opment Authority, Two Rockefeller Plaza, Albany, NY 12223 
(United States). 

This report describes the design, construction, and testing of 
membrane aeration panels at the Marsh Creek wastewater treat- 
ment plant (WWTP) in Geneva, NY. The operators at the Geneva 
plant have undertaken a long-term program to upgrade wastewater 
treatment processes and lower operating costs. The aging me- 
chanical surface aerators at the Marsh Creek treatment plant were 
replaced by a state-of-the-art membrane panel system. This fine- 
bubble diffused air system offers higher oxygen transfer efficiency 
than surface aerators or other types of fine-bubble diffused-air sys- 
tems. The project had four objectives: to decrease the amount of 
electricity used at the plant for aeration; to enable the plant's exist- 
ing aeration basins to accommodate higher organic loads and/or 
nitrify the wastewater should the need arise; to provide an even 
distribution of dissolved oxygen within the aeration basins to en- 
hance biological wastewater treatment activity; and to provide 
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technical data to assess the performance of the membrane panel 
system versus other forms of wastewater aeration. 


13124 (PNL-SA-23961) Demand-side management imple- 
mentation and verification at Fort Drum, New York. Armstrong, 
P.R. (Pacific Northwest Lab., Richland, WA (United States)); Dixon, 
D.R.; Richman, E.E.; Rowley, S.E. Pacific Northwest Lab., Rich- 
land, WA (United States). Dec 1994. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-941218-8: 17. world energy engineering congress and the 
4th environmental technology congress and expo, Atlanta, GA 
(United States), 7-9 Dec 1994). Order Number DE95007156. 
Source: OSTI; NTIS; GPO Dep. 

Through the Facility Energy Decision Screening (FEDS) process, 
the US Army Forces Command (FORSCOM) has identified present 
value savings of nearly $47 million in cost-effective energy conser- 
vation measures (ECMs) at Fort Drum, New York. With associated 
costs of more than $16 million (1992 $), the measures provide a 
net present value of $30.6 million for all identified projects. By 
implementing all cost-effective ECMs, Fort Drum can reduce its an- 
nual energy use by more than 230,000 MBtu (11% of its fossil 
energy consumption) and more than 27,000 MWh (32% of its elec- 
tric energy consumption). The annual cost of energy services will 
decrease by $2.8 million (20%) at current energy rates. The servic- 
ing utility (Niagara Mohawk Power Corporation) has informally 
agreed to finance and implement cost-effective ECMs and to partic- 
ipate in the verification of energy savings. Verification baselining is 
under way; implementation of retrofit projects is expected to begin 
in late 1994. The utility-administered financing and contracting ar- 
rangements and the alternative federal programs for implementing 
the projects are described. The verification protocols and sampling 
plans for audit, indirect, and direct measurement levels of verifica- 
tion and the responsibilities of Fort Drum, the utility, the energy 
service companies (ESCOs), and Pacific Northwest Laboratory 
(PNL) in the verification process are also presented. A preliminary 
weather-normalized model of baseline energy consumption has 
been developed based on a full year’s metered data. 


13125 (PNL-SA-24377) IRP applied to district heating in 
Eastern Europe. Bull, M. (USDOE Bonneville Power Administra- 
tion, Portland, OR (United States)); Secrest, T.; Zeman, J.; 
Popelka, A. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-940893—18: 
Summer conference on energy efficiency in buildings, Monterey, 
CA (United States), 29 Aug - 3 sep 1994). Order Number 
DE95007258. Source: OSTI; NTIS; GPO Dep. 

The cities of Plzen, Czech Republic, and Handlova, Republic of 
Slovakia, are examining options for meeting the thermal energy re- 
quirements of their citizens with consideration of both economics 
and the environment. Major energy related issues faced by the 
cities are: the frequent need to replace and/or implement a major 
rehabilitation of the central heating plants and the transmission and 
distribution systems that supply the consumers; and the need to 
reduce emissions in order to comply with more stringent environ- 
mental regulations and improve air quality; and the need to 
minimize consumer energy bills, particularly to accommodate the 
upcoming decontrol of energy prices and to minimize non-payment 
problems. The intent of the integrated resource planning (IRP) pro- 
jects is to present analyses of options to support the cities’ 
decision-making processes, not to provide specific recommenda- 
tions or guidance for the cities to follow. 


13126 (PNL-SA-24602) Industrial operations and mainte- 
nance energy measures: A review. Parker, S.A.; Gaustad, K.L.; 
Winiarski, D.W. Pacific Northwest Lab., Richland, WA (United 
States). Dec 1994. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-941218— 
6: 17. world energy engineering congress and the 4th 
environmental technology congress and expo, Atlanta, GA (United 
States), 7-9 Dec 1994). Order Number DE95007278. Source: 
OSTI; NTIS; GPO Dep. 

Industry consumes a significant percentage of the total electric 
energy consumption both nationally and in the Pacific Northwest. 
However, industrial demand-side management (DSM) activities in 
this sector are underdeveloped and typically concentrate on new 





technologies and new equipment. An overlooked opportunity for 
electric resource development is through operations and mainte- 
nance (O and M) activities. The purpose of this project is to 
determine the industrial DSM potential that may be achieved 
through O and M practices both in the US and the Pacific North- 
west. The overall goal of the project is to identify, quantify, confirm, 
and develop conservation resources that can be achieved from the 
industrial sector through O and M practices and energy measures. 
The results of the study identify a significant electric resource po- 
tential available through improved O and M activities in industry. 
Several O and M type energy-saving measures that increase effi- 
ciencies and reduce loads are identified and estimates of potential 
energy savings associated with each measure are presented. Sys- 
tems identified with the most potential include compressed-air 
systems; motors and motor drives; lighting; heating, ventilating and 
air conditioning (HVAC); and control systems. The results of the re- 
search show that industrial electric energy consumption can be 
notably reduced by implementing key O and M type energy mea- 
sures. Specifically, the results of industrial energy audits, case 
studies, and other published sources indicate that reductions in en- 
ergy consumption from improved O and M activities can average 
between 8% and 12.5%. 


13127 (SVF-525) Economic consequences of extra by- 
passes in district heating networks. Investment-, running- and 
maintenance costs. Herbert, P. (AaF-Energikonsult Stockholm 
AB, (Sweden)). Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Feb 1995. 98p. (in Swedish). Order Number 
DE95755191. Source: OSTI; NTIS; INIS. 

For various reasons, extra by-passes are installed in district 
heating networks to ensure a high flow temperature when the wa- 
ter circulation is insufficient. By ‘extra by-pass’ we here mean a 
connection between the distribution pipe and the return pipe. This 
study mainly deals with extra by-passes to prevent freezing. The 
estimation of the extra by-pass costs is based on the district heat- 
ing rates. Our assumption is that an extra by-pass can be regarded 
as a substation in the district heating network, with regard to the 
demand for the water flow, heat and power. The reason is the diffi- 
culty to obtain available facts to estimate the real costs concerning 
extra by-passes. Therefore, the method can not claim that the in- 
formation about the costs is exact but gives an indication of the 
size of them. The valves in an extra by-pass can be set more or 
less open. We assume that manual valves in extra by-passes are 
wide open. Thermostatic valves are, however, assumed to be ad- 
justed in order to cause a very small water flow. 2 refs, 16 figs, 9 
tabs, 6 appendices 


13128 (VTT-SYMP-—144, pp. 17-25) The role of new produc- 
tion and emission-reduction technologies in the Finnish 
energy economy. Lehtilae, A. (VTT Energy, Espoo (Finland). En- 
ergy and Power Systems). Technical Research Centre of Finland, 
Espoo (Finland). 1994. Project KTM-SIHTI-102T. In S/IHT/ 2 - En- 
ergy and environmental technology. Yearbook 1993 of the research 
programme. 250p. Order Number DE95755135. Source: OSTI; 
NTIS. 

SIHTI Research Programme. 

Alternative strategies for the Finnish energy production and in- 
dustry for the next 30 years are analyzed within the project. The 
objective is to examine the possible future role of new energy, 
technologies and to attain a better understanding of the conse- 
quent impacts on the energy economy and on the environment. 
For the evolution of the new technologies and costs both optimistic 
scenarios and more conservative assumptions are applied to get a 
good basis for a techno-economic comparison of different alterna- 
tives. The energy-environment system model EFOM-ENV of the 
Commission of the European Communities has been used as a 
methodological tool. The model has been thoroughly adapted to 
the Finnish energy system at VTT and has been updated, within 
the project, with special consideration given to new technologies. A 
series of future scenarios have been calculated with the model. 
The results were supplemented with analyses of the warming im- 
pact due to carbon dioxide emissions (using the REFUGE model at 
VTT). The results of the project can be used in the planning and 
evaluation of research projects in the energy field and in long term 
energy planning. 
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13129 (DOE/GO—10095-070) Learning about saving energy. 
National Renewable Energy Lab., Golden, CO (United States). Feb 
1995. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC36-83CH10093. Order Number DE94011802. 
Source: OSTI; NTIS; GPO Dep. 

This fact sheet for use in primary and junior high school classes 
describes what energy is, how people use energy, and how energy 
can be conserved. This last section lists ways to save energy in 
heating and cooling, electric appliances, automobiles, and in manu- 
facturing. A list of activities are suggested and resources for further 


information, both groups and books, are listed. A glossary is also 
included. 
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13130 (ETDE-DE-31) Feasibilities and limits of planar 
laser induced fluorescence techniques in the internal combus- 
tion of SI engines. Max-Planck-institut fuer Stroemungsforschung. 
Bericht, v. 17. Schlueter, H. Max-Planck-Institut fuer Stroemungs- 
forschung, Goettingen (Germany). Aug 1994. 138p. (In German). 
Order Number DE95763018. Source: OSTI; NTIS (US Sales Only). 

In the present work the cycle resolved combustion and pollutant 
formation in a spark-ignition (SI) engine have been investigated by 
laser based techniques. The measurements are realized with a 
transparent S| engine of VOLKSWAGEN. Tunable excimer lasers 
were used for a non-intrusive, temporally and spatially resolved de- 
tection of minority and majority species in the combustion by use 
of laser induced fluorescence (LIF) and Rayleigh scattering. The 
main attention of this work was directed to the detection of the 
molecular species NO, OH and O2 during and after the combustion 
inside the engine. With laser induced fluorescence it was possible 
to determine the concentration of NO in the plane of the laser light 
sheet in the exhaust gas inside the combustion chamber. The de- 
tection method laser induced fluorescence was attended by 
spectroscopical examinations in laminar flames and in the SI en- 
gine. For that purpose, excitation/dispersion spectra were observed 
by use of OMA techniques. Measurements of light transmission in- 
side the burning chamber of the internal engine have shown in 
which wavelength regions the UV light is absorber especially dur- 
ing combustion. (orig/HW) 


3303 Electric-Powered Systems 
Refer also to citation(s) 12991, 13139 


13131 (ANL-94/44) Technology development goals for au- 
tomotive fuel cell power systems. Final report. James, B.D. 
(Directed Technologies, Inc., Arlington, VA (United States)); Baum, 
G.N.; Kuhn, I.F. Jr. Argonne National Lab., IL (United States); Di- 
rected Technologies, Inc., Arlington, VA (United States). Aug 1994. 
178p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31-109-ENG-38. Subcontract 22822402. Order 
Number DE95008764. Source: OSTI; NTIS; GPO Dep. 

This report determines cost and performance requirements for 
Proton Exchange Membrane (PEM) fuel cell vehicles carrying pure 
Hp» fuel, to achieve parity with internal combustion engine (ICE) ve- 
hicles. A conceptual design of a near term FCEV (fuel cell electric 
vehicle) is presented. Complete power system weight and cost 
breakdowns are presented for baseline design. Near term FCEV 
power system weight is 6% higher than ICE system, mid-term 
FCEV projected weights are 29% lower than ICE’s. There are no 
inherently high-cost components in FCE, and at automotive pro- 
duction volumes, near term FCEV cost viability is closer at hand 
than at first thought. PEM current vs voltage performance is pre- 
sented for leading PEM manufacturers and researchers. 5 current 
and proposed onboard hydrogen storage techniques are critically 
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compared: pressurized gas, cryogenic liquid, combined pressur- 
ized/cryogenic, rechargeable hydride, adsorption. Battery, 
capacitor, and motor/controller performance is summarized. Fuel 
cell power system component weight and cost densities (threshold 
and goal) are tabulated. 


13132 (ANL/ET/CP-82419) Magnetic damping for maglev. 
Chen, S.S. (Argonne National Lab., IL (United States). Energy 
Technology Div.); Zhu, S.; Cai, Y.; Rote, D.M. Argonne National 
Lab., IL (United States). [1994]. 28p. Sponsored by Department of 
Defense, Washington, DC (United States);Department of Trans- 
portation, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9411194-2: American Society of Me- 
chanical Energy (ASME) annual winter meeting, Atlanta, GA 
(United States), 14-16 Nov 1994). Order Number DE95005861. 
Source: OSTI; NTIS; GPO Dep. 

Magnetic damping is one of the important parameters to control 
the response and stability of maglev systems. An experimental 
study is presented to measure the magnetic damping using a direct 
method. A plate attached to a permanent magnet levitated on a 
rotating drum was tested to investigate the effect of various param- 
eters on magnetic damping such as conductivity, gap, excitation 
frequency, and oscillation amplitude. The experimental technique is 
capable of measuring all magnetic damping coefficients, some of 
which can not be measured by an indirect method. 


13133 (ANL/ITD/CP-85767) Transportation R and D in- 
cluded in thermal and mechanical sciences program. Argonne 
National Lab., IL (United States). [1995]. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE95008275. Source: OSTI; NTIS; GPO 
Dep. 

Argonne National Laboratory is a multiprogram research and de- 
velopment laboratory operated by The University of Chicago for the 
US Department of Energy. At Argonne, applied research in thermal 
and mechanical sciences is performed within the Thermal and Me- 
chanical Sciences Section of the Energy Technology Division. 
Current program areas include compact evaporators and con- 
densers for the process and transportation industries, ice slurries 
for district cooling, advanced fiuids for improved heat transfer and 
reduced pressure drop, flow-induced vibration and flow distribution 
in shell-and-tube heat exchangers, and dynamics and control of 
maglev systems. In general, the objective of the research is to ex- 
tend the technology base in each of these areas and to facilitate its 
application in solving problems of importance to US industries and 
utilities. This is accomplished by developing validated design corre- 
lations and predictive methods. The staff of the Thermal and 
Mechanical Sciences Section have extensive experimental and an- 
alytical experience in heat transfer, multiphase flow, structural 
dynamics and control, fluid-structure interaction, transient flow and 
mixing, thermally driven flows, and flow visualization using ultra- 
high-speed video. Large, general-purpose test facilities and 
smaller, single-purpose test apparatuses are available for experi- 
ments and component design evaluation. A world-class capability 
in the study of flow-induced vibrations exists within the Section. In- 
dividual fact sheets, describing currently active research program 
areas, related facilities, and listing, as a contact, the principal in- 
vestigator, are included. 


13134 (DOE/ID/13074-T14) DOE/KEURP Site Operator Pro- 
gram: Year 4, Second quarter report, October 1-December 31, 
1994. Kansas State Univ., Manhattan, KS (United States). [1994]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC07-911D13074. Order Number DE95007116. Source: 
OSTI; NTIS; GPO Dep. 

This is the 2nd quarter report of year four of the Kansas State 
University electric vehicle research program. Kansas State Univer- 
sity (K-State), in support of the Department of Energy’s and the 
Kansas Electric Utilities Research Program’s subject contract, 
continues to demonstrate and develop electric vehicle and infra- 
structure technology. K-State is operating two Soleq’s EVcort 
vehicles. During this reporting period both vehicles were returned 
to Chicago for warranty service. These vehicles have continued to 
operate and “show” in a functional manner; however, one vehicle 
failed while being driven and the other vehicle's charger failed. It is 
expected that both vehicles will be returned to operational status 
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within the early part of the next quarter. K-State continues to re- 
main appraised of the issues surrounding the purchase of new 
technology S-10 electric pickup trucks, along with other Site Oper- 
ator Program membership. K-State remains concerned that these 
vehicles may not ever arrive on site due to problems being dis- 
cussed at this time. 


13135 (ETDE-DE-48) Electric vehicles - facts and argu- 
ments. VEBA AG, Duesseldorf (Germany). Aug 1992. 76p. (In 
German). Order Number DE95764771. Source: OSTI; NTIS (US 
Sales Only). 

In this report key aspects of the electric car are discussed from 
the viewpoint of VEBA AG: Possibilities of application and perfor- 
mance of electric batteries, private transportation which does no 
harm to the environment, alternatives to the electric car emissions 
from electric cars as compared with other cars. (HW) 


13136 (INEL—94/0072-Qtr-3) Electric and hybrid vehicle 
program: Site operator program. Quarterly progress report, 
April-June, 1994 (3rd quarter of FY-1994). Kiser, D.M.; Brown, 
H.L. Lockheed Idaho Technologies Co., Idaho Falls, ID (United 
States). Oct 1994. 57p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-941D13223. (EGG-EP—11237- 
Qtr-3). Order Number DE95008620. Source: OSTI; NTIS; GPO 
Dep. 

The DOE Site Operator Program was initially established to meet 
the requirements of the Electric and Hybrid Vehicle Research, De- 
velopment, and Demonstration Act of 1976. The Program has 
since evolved in response to new legislation and interests. Its mis- 
sion now includes three major activity categories; advancement of 
Electric Vehicle (EV) technologies, development of infrastructure el- 
ements needed to support significant EV use, and increasing public 
awareness and acceptance of EVs. The 13 Program participants, 
their geographic locations, and the principal thrusts of their efforts 
are identified. The EV inventories of each participant are summa- 
rized. This third quarter report (FY-94) will include a summary of 
activities from the previous three quarters. The report section se- 
quence has been revised to provide a more easily seen program 
overview, and specific operator activities are now included. 


13137 (UCRL-JC—117938-Rev.1) Adsorption air conditioner 
for electric vehicle applications. Revision 1. Aceves, S.M. 
Lawrence Livermore National Lab., CA (United States). 27 Jul 
1994. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-941128-6-Rev.1: 
Annual meeting of the American Institute of Chemical Engineers, 
San Francisco, CA (United States), 13-18 Nov 1994). Order Num- 
ber DE95008069. Source: OSTI; NTIS; GPO Dep. 

This paper shows an analysis of the applicability of an adsorp- 
tion system for electric vehicle (EV) air conditioning. Adsorption 
systems are designed and optimized to provide the required cool- 
ing for four combinations of vehicle characteristics and driving 
cycles. The resulting adsorption systems are compared with vapor 
compression air conditioners that can satisfy the cooling load. The 
objective function is the overall system weight, which includes the 
cooling system weight and the weight of the battery necessary to 
provide energy for air conditioner operation. The system with the 
minimum overall weight is considered to be the best, because a 
lower weight results in an increased vehicle range. The results 
indicate that, for the conditions analyzed in this paper, vapor com- 
pression air conditioners are superior to adsorption systems not 
only because they are lighter, but also because they have a higher 
COP and are more compact. 


3304 Hybrid Systems 
Refer also to citation(s) 13136 


13138 (UCRL-JC—117918-Rev.1) A hybrid vehicle evalua- 
tion code and its application to vehicle design. Revision 1. 
Aceves, S.M.; Smith, J.R. Lawrence Livermore National Lab., CA 
(United States). 15 Sep 1994. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950256-1: Society of Automotive Engineers international 
congress and exposition, Detroit, Mi (United States), 27 Feb - 2 





mar 1995). Order Number DE95008053. Source: 
GPO Dep. 

This paper describes a hybrid vehicle simulation model which 
can be applied to many of the vehicles currently being considered 
for low pollution and high fuel economy. The code operates in 
batch mode with all the vehicle information stored in data files. The 
code calculates fuel economy for three driving schedules, time for 
0-96 knmV/h at maximum acceleration, hill climbing performance, 
power train dimensions, and pollution generation rates. This paper 
also documents the application of the code to a hybrid vehicle that 
utilizes a hydrogen internal combustion engine. The simulation 
model is used for parametric studies of the vehicle. The results 
show the fuel economy of the vehicle as a function of vehicle 
mass, aerodynamic drag, engine efficiency, accessory load, and 
flywheel efficiency. The code also calculates the minimum flywheel 
energy and power to obtain a desired performance. The hydrogen 
hybrid vehicle analyzed in the paper has a predicted range of 480 
km (300 miles), with a gasoline equivalent fuel efficiency of 34.2 
kmiliter (80.9 mpg). 


OSTI; NTIS; 


13139 (UCRL-JC—117918-Rev.2) A hybrid vehicle evalua- 
tion code and its application to vehicle design. Revision 2. 
Aceves, S.M.; Smith, J.R. Lawrence Livermore National Lab., CA 
(United States). 13 Dec 1994. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-950256—1-Rev.2: Society of Automotive Engineers interna- 
tional congress and exposition, Detroit, MI (United States), 27 Feb 
- 2 mar 1995). Order Number DE95008060. Source: OSTI; NTIS; 
GPO Dep. 

This paper describes a hybrid vehicle simulation model which 
can be applied to many of the vehicles currently being considered 
for low pollution and high fuel economy. The code operates in 
batch mode with all the vehicle information stored in data files. The 
code calculates power train dimensions, fuel economy for three 
driving schedules, time for 0-96 knV/h at maximum acceleration, hill 
climbing performance, and pollution generation rates. This paper 
also documents the application of the code to a hybrid vehicle that 
utilizes a hydrogen internal combustion engine. The simulation 
model is used for parametric studies of the vehicle. The results 
show the fuel economy of the vehicle as a function of vehicle 
mass, aerodynamic drag, engine efficiency, accessory load, and 
flywheel efficiency. The code also calculates the minimum flywheel 
energy and power to obtain a desired performance. The hydrogen 
hybrid vehicle analyzed in the paper has a range of 480 km (300 
miles), with a predicted gasoline equivalent fuel efficiency of 33.7 
kmvliter (79.3 mpg). 
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13140 (ORNL/Sub-—87-SB045/2) Analytical and experimental 
evaluation of joining silicon carbide to silicon carbide and 
silicon nitride to silicon nitride for advanced heat engine appli- 
cations Phase 2. Final report. Sundberg, G.J. (Norton Co., 
Northboro, MA (United States). Advanced Ceramics Div.); Vartabe- 
dian, A.M.; Wade, J.A.; White, C.S. Oak Ridge National Lab., TN 
(United States); Norton Co., Northboro, MA (United States). Ad- 
vanced Ceramics Div. Oct 1994. 122p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95005761. Source: OSTI; NTIS; GPO Dep. 

The purpose of joining, Phase 2 was to develop joining technolo- 
gies for HIP’ed SigN, with 4wt% Y2O3 (NCX-5101) and for a 
siliconized SiC (NT230) for various geometries including: butt joins, 
curved joins and shaft to disk joins. In addition, more extensive 
mechanical characterization of silicon nitride joins to enhance the 
predictive capabilities of the analyticaV/numerical models for struc- 
tural components in advanced heat engines was _ provided. 
Mechanical evaluation were performed by: flexure strength at 22 C 
and 1,370 C, stress rupture at 1,370 C, high temperature creep, 22 
C tensile testing and spin tests. While the silicon nitride joins were 
produced with sufficient integrity for many applications, the lower 
join strength would limit its use in the more severe structural 
applications. Thus, the silicon carbide join quality was deemed un- 
satisfactory to advance to more complex, curved geometries. The 
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silicon carbide joining methods covered within this contract, al- 
though not entirely successful, have emphasized the need to focus 
future efforts upon ways to obtain a homogeneous, well sintered 
parent/join interface prior to siliconization. In conclusion, the im- 
proved definition of the silicon carbide joining problem obtained by 
efforts during this contract have provided avenues for future work 
that could successfully obtain heat engine quality joins. 


3307 Emission Control 
Refer also to citation(s) 13133, 13135, 13310, 13311 
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13141 (NUTEK-R-94-62) Fossil and bio-based motor alco- 
hols. Progress report. Brandberg,. Aa. (Ecotraffic R and D, 
Stockholm (Sweden)); Saevbark, B. Swedish National Board for 
Industrial and Technical Development (NUTEK), Stockholm (Swe- 
den); Swedish University of Agricultural Sciences, Department of 
Agricultural Biosystems and Technology, Lund (Sweden). 1994. 
95p. (in Swedish). (KFB—94-1). Order Number DE95755187. 
Source: OSTI; NTIS. 

The development status is summarized on feedstock potentials 
(with emphasis on biomass/lignocellulose), production methods and 
costs for methanol and ethanol, experiences at distribution, use in 
heavy and light-duty vehicles, emissions and health/environmental 
effects, and system costs. It has been found that motor alcohols as 
liquid fuels have potential to be used in larger scale, that oxy- 
genates are becoming a generally accepted component in gasoline 
for improved environment/heakth, that operation of heavy diesel en- 
gines, particularly in urban buses, is commercial and may become 
so for fuel flexible vehicles (FFV) as first generations are ready for 
production, that clear emission advantages exist for sufficiently de- 
veloped engines, that use is not limited by low availability of 
alcohol feedstock but of costs and barriers at introduction, that nat- 
ural gas based methanol is closely competitive to premium 
gasoline while bio-alcohols would require economic incentives, and 
that ethers as gasoline component may be the first hand route for 
bio-alcohols. 67 refs, 17 figs, 2 tabs 


13142 (ORNL/TM-12738) Alternative fuels and vehicles 
choice model. Greene, D.L. (Oak Ridge National Lab., TN (United 
States). Center for Transportation Analysis). Oak Ridge National 
Lab., TN (United States). Oct 1994. 80p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE95005695. Source: OSTI; NTIS; GPO Dep. 

This report describes the theory and implementation of a model 
of alternative fuel and vehicle choice (AFVC), designed for use 
with the US Department of Energy's Alternative Fuels Trade Model 
(AFTM). The AFTM is a static equilibrium model of the world sup- 
ply and demand for liquid fuels, encompassing resource production, 
conversion processes, transportation, and consumption. The AFTM 
also includes fuel-switching behavior by incorporating multinomial 
logit-type equations for choice of alternative fuel vehicles and alter- 
native fuels. This allows the model to solve for market shares of 
vehicles and fuels, as well as for fuel prices and quantities. The 
AFVC model includes fuel-flexible, bi-fuel, and dedicated fuel vehi- 
cles. For multi-fuel vehicles, the choice of fuel is subsumed within 
the vehicle choice framework, resulting in a nested multinomial 
logit design. The nesting is shown to be required by the different 
price elasticities of fuel and vehicle choice. A unique feature of the 
AFVC is that its parameters are derived directly from the character- 
istics of alternative fuels and vehicle technologies, together with a 
few key assumptions about consumer behavior. This not only es- 
tablishes a direct link between assumptions and model predictions, 
but facilitates sensitivity testing, as well. The implementation of the 
AFVC model as a spreadsheet is also described. 
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13143 = (INIS-mf-14475, pp. 26-39) Statement to the forty- 
ninth session of the United Nations General Assembly. Blix, H. 
(International Atomic Energy Agency, Vienna (Austria)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Oct 1994. 40p. 
(CONF-9410326-: 38. session of the General Conference of the 
International Atomic Energy Agency; 49. session of the United Na- 
tions General Assembly, New York, NY (United States), 17 Oct 
1994; IAEA-PI-C21E.). In Statement to the 38th session of the 
General Conference of the International Atomic Energy Agency 19 
September 1994; Statement to the 49th session of the United Na- 
tions General Assemblies 17 October 1994. Order Number 
DE95625483. Source: OSTI; NTIS (US Sales Only); INIS. 

In his statement, the Director General of the IAEA presents the 
activity of the IAEA in the implementation of safeguards in Iraq, 
DPRK, the newly independent states of the former Soviet Union, 
Latin America, Africa and the Middle East, the role of the Agency 
in the verification of nuclear material from nuclear weapons and in 
the prevention of the illicit trafficking of nuclear materials. The last 
part of the statement is devoted to the Agency’s activity in the field 
of nuclear power and non-power nuclear applications. 
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13144 (ANL/DIS/CP-85793) Arms control and the rule of 
law. Tanzman, E.A. Argonne National Lab., IL (United States). 
[1995]. 7p. Sponsored by Defense Nuclear Agency, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Contract 
001-90-C-0177. (CONF-950274—1: 36. annual convention of the In- 
ternational Studies Association, Chicago, IL (United States), 22 
Feb 1995). Order Number DE95008272. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Many who speak of the end of the Cold War emphasize the 
warming of international relations when they speak of the momen- 
tous consequences of this event. According to this image, the half 
century since Trinity has been a period of sparse international 
communication during which the Eastern and Western blocs hiber- 
nated in their isolated dens of security alliances. Yet it is equally 
valid to consider the implications of the end of the war footing that 
has underlain the policies of all of the major military powers during 
the last fifty years. While meaningful international dialogue was in 
a state of relative lethargy during much of this period, the military 
establishments of the Great Powers were actively engaged in using 
as much force as possible in their efforts to control world affairs, 
short of triggering a nuclear holocaust. International discourse, at 
least in English, was rife with such military images as appease- 
ment, containment, crisis stability, and tripwires. From the military 
posture of the U.S. and Russia a tense peace ironically emerged, 
but the terms by which decisions were made about controlling 
weapons of mass destruction (i.e., nuclear, chemical, and biological 
weapons) were the terms of war. The thesis of this paper is that 
the end of the Cold War marks a shift away from reliance on mili- 
tary might toward an international commitment to control weapons 
of mass destruction through the rule of law developed by John 
Rawls. The progression of agreements during this century to limit 
weapons of mass destruction testifies to this new development. A 
review of arms control agreements that the U.S. is a part of show 
clear growth of the rule of law as the world has left the Cold War. 


3502 Proliferation 
Refer also to citation(s) 12294, 12456, 13143, 13730, 14430 


13145 (BNL-61304) Routine Inspection effort required for 
verification of a nuclear material production cutoff convention. 
Fishbone, L.G.; Sanborn, J. Brookhaven National Lab., Upton, NY 
(United States). Dec 1994. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95007309. Source: OSTI; NTIS; INIS; GPO Dep. 
Preliminary estimates of the inspection effort to verify a Nuclear 
Material Cutoff Convention are presented. The estimates are based 
on (1) a database of about 650 facilities a total of eight states, i.e., 
the five nuclear-weapons states and three “threshold” states; (2) 
typical figures for inspection requirements for specific facility types 
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derived from IAEA experience, where applicable; and (3) alterna- 
tive estimates of inspection effort in cutoff options where full IAEA 
safeguards are not stipulated. Considerable uncertainty must be at- 
tached to the effort estimates. About 50-60% of the effort for each 
option is attributable to 16 large-scale reprocessing plants as- 
sumed to be in operation in the eight states; it is likely that some 
of these will be shut down by the time the convention enters into 
force. Another important question involving about one third of the 
overall effort is whether Euratom inspections in France and the 
U.K. could obviate the need for full-scale IAEA inspections at these 
facilities. Finally, the database does not yet contain many small- 
scale and military-related facilities. The results are therefore not 
presented as predictions but as the consequences of alternative 
assumptions. Despite the preliminary nature of the estimates, it is 
clear that a broad application of NPT-like safeguards to the eight 
states would require dramatic increases in the IAEA’s safeguards 
budget. It is also clear that the major component of the increased 
inspection effort would occur at large reprocessing plants (and as- 
sociated plutonium facilities). Therefore, significantly bounding the 
increased effort requires a limitation on the inspection effort in 
these facility types. 


3503 Verification 
Refer also to citation(s) 13145, 13603, 13743, 13744 


13146 (ANL/DIS/CP-85400) Implementing the chemical 
weapons convention: The nuts and bolts of compliance. Tanz- 
man, E.A. Argonne National Lab., IL (United States). [1995]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-950272-1: Implementing the 
chemical weapons convention inspections: the nuts and bolts of 
compliance, Washington, DC (United States), 7 Feb 1995). Order 
Number DE95008293. Source: OSTI; NTIS; GPO Dep. 

This paper is a presentation prepared for the American Bar 
Association in which the author discusses the issue of rights to pri- 
vacy in the United States in the face of implementing the Chemical 
Weapons Convention inspections. The author points out that there 
are no clear precedents in law which deal with all the issues which 
will result from international inspections for verification which are 
required by the treaty. In particular as inspections tread on the is- 
sue of personal rights or private property there is a fairly ill defined 
legal area which needs to be developed to allow such inspections 
in the face of constitutional guarantees. 


13147 (BNL-61066) Options for monitoring the US Russian 
bilateral cutoff agreement on shutdown of plutonium produc- 
tion reactors. Sanborn, J. (Brookhaven National Lab., Upton, NY 
(United States)); Fishbone, L.G.; Lu, Minh-Shih; Stanbro, W.,; 
Libby, R. Brookhaven National Lab., Upton, NY (United States). Jul 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE95005701. Source: OSTI; NTIS; INIS; GPO Dep. 

Six options are presented for monitoring operating Russian reac- 
tors and reprocessing plants under the bilateral cutoff agreement. In 
order of increasing intrusiveness they are: (A) monitoring of prod- 
uct (oxide or metal) storage only, supplemented with transparency 
measures at the reactors, (B) monitoring of product storage and re- 
actor operating parameters, to assess reactor plutonium 
production, (C) monitoring of product storage, reactor operating pa- 
rameters, and the input accountability tank of the reprocessing 
plant, (D) monitoring of product storage, the input accountability 
tank of the reprocessing plant, and application of surveillance to 
spent fuel, (E) IAEA/NPT-based material accountancy verification 
without major facility upgrades, and (F) IAEA/NPT-based 
safeguards, attempting to fulfill IAEA standards for material ac- 
countancy accuracy. Each of these options is considered in terms 
of cost, inspection effort, and effectiveness; however, the paper 
emphasizes the many uncertainties attendant on such assess- 
ments based on our current state of knowledge of these facilities. 


13148 (SAND-94-2474) Soll-penetrating synthetic aperture 
radar. Boverie, B.; Brock, B.C.; Doerry, A.W. Sandia National 
Labs., Albuquerque, NM (United States). Dec 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 





AC04-94AL85000. Order Number DE95007719. Source: OSTI; 
NTIS; GPO Dep. 

This report summarizes the results for the first year of a two year 
Laboratory Directed Research and Development (LDRD) effort. 
This effort included a system study, preliminary data acquisition, 
and preliminary algorithm development. The system study deter- 
mined the optimum frequency and bandwidth, surveyed soil 
parameters and targets, and defined radar cross section in lossy 
media. The data acquisition imaged buried objects with a rail-SAR. 
Algorithm development included a radar echo model, three- 
dimensional processing, sidelobe optimization, phase history data 
interpolation, and clutter estimation/cancellation. 


13149 (UCRL-ID—118389) Laser Weapons Testing Treaty 
Monitoring (LAWTTM): A final report of the Lawrence Liver- 
more National Laboratory portion of the investigation. Blum, 
A.; Jones, D. Lawrence Livermore National Lab., CA (United 
States). Aug 1994. 101p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95009381. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The LAWTTM program examined the effectiveness of monitoring 
the laser emissions from a test facility by using fence-line-mounted 
detectors and cameras for the purpose of treaty verification. Ar- 
gonne National Laboratory (ANL), Lawrence Livermore National 
Laboratory (LLNL), Los Alamos ‘National Laboratory (LANL), and 
Sandia National Laboratory (SNL) collaborated in the evaluation of 
several approaches to the problem. LLNL fielded a two-camera 
system based on infrared focal plane array technology. The cam- 
eras formed images of the laser beam from the light that was 
scattered as the beam passed through the atmosphere. The hard- 
ware and data-reduction software were used to determine the 
beam trajectory, energy, and approximate width of a 1.053-um 
Nd:Glass laser at a site provided by SNL. This report describes the 
LLNL hardware, data-reduction procedures, and the LLNL data 
from the March 1993 field experiments at SNL. The data are used 
to construct a model that predicts detection performance at other 
laser wavelengths and with various optical-filter bandwidths. During 
the March 1993 field experiments, the typical 90-J laser beam was 
easily detected with a large signal-to-noise (S/N) ratio, and the 
occasional 29-J shots that arose because of laser-amplifier mal- 
functions were also detected, but with a marginal S/N ratio. The 
capture of the scattered laser light depends largely on the clarity of 
the atmosphere and the bandwidth of the optical filters. 
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13150 (ORNL-6780) Metals and Ceramics Division 
progress report for period ending December 31, 1993. Craig, 
D.F.; Bradley, R.A.; Weir, J.R. Jr. Oak Ridge National Lab., TN 
(United States). Jul 1994. 245p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95007020. Source: OSTI; NTIS; GPO Dep. 

This report provides an overview of activities and accomplishs- 
ments of the division from October 1992 through December 1993; 
the division is organized to provide technical support, mainly in the 
area of high-temperature materials, for technologies being devel- 
oped by DOE. Activities span the range from basic research to 
industrial interactions (cooperative research and _ technology 
transfer). Sections 1-5 describe the different functional groups (en- 
gineering materials, high-temperature materials, materials science, 
ceramics, nuclear fuel materials). Sect. 6 provides an alternative 
view of the division in terms of the major programs, most of which 
cross group lines. Sect. 7 summarizes external interactions includ- 
ing cooperative R and D programs and technology transfer 
functions. Finally, Sect. 8 briefly describes the division's involve- 
ment in educational activities. Several organizational changes were 
effected during this period. 
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Refer also to citation(s) 12162, 12163, 12457, 12850, 12852, 
12873, 12874, 12875, 12918, 12932, 12982, 13122, 13394, 13437, 
14322, 14483, 14666, 14675 


13151 (ANL/IPNS/CP-83322) Crystal field and exchange In- 
teractions in DyT,Alg (T = Fe and Mn). Loewenhaupt, M. (inst. 
fuer Festkoerperforschung, Juelich (Germany)); Tils, P.; Hahn, W.; 
Loong, C.K. Argonne National Lab., IL (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States);North 
Atlantic Treaty Organization, Brussels (Belgium). DOE Contract W- 
31-109-ENG-38. (CONF-941144-80: 1994 fall meeting of the 
Materials Research Society (MRS), Boston, MA (United States), 28 
Nov - 2 dec 1994). Order Number DE95007131. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The authors investigated the magnetic excitations in polycrys- 
talline samples of hard magnet related compounds DyFe,Alg and 
DyMn4Alg by neutron spectroscopy. For both compounds the mag- 
netic spectra at energies below 40 meV are dominated by the 
response of the Dy** ions. In DyMn4Alg they observed pure 
crystal-field transitions within the Dy** J = 15/2 ground multiplet ID 
which is split into 8 doublets under the low point-group symmetry 
of 4/mmm. In DyFe,Alg the Dy crystal-field-split states are per- 
turbed by the molecular fields of the ordered Fe sublattice. 


13152 (ANL/MSD/CP-—79956) What do we really know about 
the atomic scale structures of nanophase materials?. Siegel, 
R.W. (Argonne National Lab., IL (United States). Materials Science 
Div.). Argonne National Lab., IL (United States). Jun 1994. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-931108-114: Fall meeting of 
the Materials Research Society (MRS), Boston, MA (United 
States), 29 Nov - 3 dec 1993). Order Number DE95005858. 
Source: OSTI; NTIS; GPO Dep. 

Robert W. Balluffi has spent a rich research lifetime critically in- 
vestigating and elucidating the atomic scale defect structures of 
materials. Now, a new class of ultrafine-grained materials has been 
created in which such defects exercise a dominant role. The 
structures of these new nanophase materials, both metals and ce- 
ramics, have been investigated over the past several years by a 
wide range of experimental methods. These studies have included 
observations by x-ray and neutron scattering, transmission and 
scanning electron microscopy, Moessbauer, Raman, and positron 
annihilation spectroscopy, and most recently scanning tunneling 
and atomic force microscopy and nuclear magnetic resonance. 
While the experiments have yielded considerable useful information 
about the structures of nanophase materials on a variety of length 
scales, much about the local atomic arrangements in the grains and 
interfaces of these materials remains to be elucidated. The present 
status of the author’s knowledge of these structures is reviewed 
and some future research needs and opportunities are considered. 


13153 (ANL/MSD/CP-—83453) Residual stress, strain, and 
faults in nanocrystalline palladium and copper. Sanders, P.G. 
(Northwestern Univ., Evanston, IL (United States). Dept. of Materi- 
als Science and Engineering); Witney, A.B.; Weertman, J.R.; Valiev, 
R.Z.; Siegel, R.W. Argonne National Lab., IL (United States). Feb 
1995. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38 ; FG02-86ER45229. (CONF- 
941144-83: 1994 fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). Order 
Number DE95008294. Source: OSTI; NTIS; GPO Dep. 

Nanocrystalline Pd and Cu, prepared by inert gas condensation 
and warm compaction, were studied using x-ray diffraction tech- 
niques. A sample of Cu with sub-micrometer grain size produced 
by severe plastic deformation was also examined. The Warren- 
Averbach technique was used to separate the line broadening due 
to grain size, root-mean-squared strain, and faults. Peak shifts and 
asymmetry were used to determine the long range surface 
stresses, stacking fault probability, and twin probability. The 
Young’s modulus of a Pd sample was determined by an ultrasonic 
technique, and compared with the coarse-grained, fully-dense 
value. 
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13154 (ANL/MSD/CP-83455) Mechanical properties of 
nanophase metals. Siegel, R.W. (Argonne National Lab., IL 
(United States)); Fougere, G.E. Argonne National Lab., IL (United 
States); Northwestern Univ., Evanston, IL (United States). Dept. of 
Materials Science and Engineering. Nov 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38 ; FG02-86ER45229. (CONF-941039-4: 2. international 
conference on nanostructured materials, Stuttgart (Germany), 3-7 
Oct 1994). Order Number DE95005408. Source: OSTI; NTIS; GPO 
Dep. 

Nanophase metals have grain-size dependent mechanical 
properties that are significantly different than those of their coarse- 
grained counterparts. Pure metals are much stronger and 
apparently less ductile than conventional ones; intermetallics are 
also strengthened, but they tend toward increased ductility at the 
smallest grain sizes. These property changes are primarily related 
to grain size limitations, but they are also affected by the large per- 
centage of atoms in grain boundaries and other microstructural 
features. Strengthening appears to result from a limitation of dislo- 
cation activity, while increased ductility probably relates to grain 
boundary sliding. A brief overview of our present understanding of 
the mechanical properties of nanophase metals is presented. 


13155 (ANL/MSD/PP-80487) A_ unified description of 
crystalline-to-amorphous transitions. Lam, N.Q. (Argonne Na- 
tional Lab., IL (United States)); Okamoto, P.R.; Devanathan, R.; 
Meshii, M. Argonne National Lab., IL (United States). Jul 1993. 
4ip. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 


DE95007083. Source: OSTI; NTIS; GPO Dep. 

Amorphous metallic alloys can now be synthesized by a variety 
of solid-state processes demonstrating the need for a more general 
approach to crystalline-to-amorphous (c-a) transitions. By focusing 
on static atomic displacements as a measure of chemical and 
topological disorder, we show that a unified description of c-a 
transformations can be based on a generalization of the phe- 


nomenological melting criterion proposed by Lindemann. The 
generalized version assumes that melting of a defective crystal 
occurs whenever the sum of thermal and static mean-square dis- 
placements exceeds a critical value identical to that for melting of 
the defect-free crystal. This implies that chemical or topological dis- 
order measured by static displacements is thermodynamically 
equivalent to heating, and therefore that the melting temperature of 
the defective crystal will decrease with increasing amount of disor- 
der. This in turn implies the existence of a critical state of disorder 
where the melting temperature becomes equal to a glass-transition 
temperature below which the metastable crystal melts to a glass. 
The generalized Lindemann melting criterion leads naturally to an 
interpretation of c-a transformations as defect-induced, low- 
temperature melting of critically disordered crystals. Confirmation of 
this criterion is provided by molecular-dynamics simulations of 
heat-induced melting and of defect-induced amorphization of inter- 
metallic compounds caused either by the production of Frenkel 
pairs or anti-site defects. The thermodynamic equivalence between 
static atomic disorder and heating is reflected in the identical soft- 
ening effects which they have on elastic properties and also in the 
diffraction analysis of diffuse scattering from disordered crystals, 
where the effect of static displacements appears as an artificially- 
enlarged thermal Debye-Waller factor. Predictions of this new, 
unified approach to melting and amorphization are compared with 
available experimental information. 


13156 (BNL-61239) Surface scanning techniques to locate 
and study defects in painted zinc and zinc alloy coated steels. 
Isaacs, H.S. (Brookhaven National Lab., Upton, NY (United 
States)); Aldykiewicz, AJ. Jr.; Thierry, D.; Simpson, T.C. 
Brookhaven National Lab., Upton, NY (United States). [1995]. 10p. 
Sponsored by USDOE, Washington, DC (United States);Swedish 
National Board for Technical Development, Stockholm (Sweden). 
DOE Contract AC02-76CH00016. (CONF-950304-13: Corrosion 
’95: National Association of Corrosion Engineers (NACE) interna- 
tional annual conference and corrosion show, Orlando, FL (United 
States), 26-31 Mar 1995). Order Number DE95006099. Source: 
OSTI; NTIS; GPO Dep. 
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Current density and impedance mapping measurements have 
been used to locate and monitor corrosion and defects on painted 
surfaces in solution. Measurements are reported for painted zinc 
and aluminum-zinc alloy coated steel surfaces. When scratched, 
current density mapping showed corrosion of the metal coating 
started at localized sites in both dilute chloride and sulfate solu- 
tions. Different scribing techniques were tested exposing only the 
metal coating and both the coating and the underlying steel. Effect 
of roll forming was investigated. Current density mapping located 
corrosion susceptible defects on painted roll formed materials that 
were not readily discernible optically. Scanning ac mapping 
showed that artificially formed defects were readily observed. Local 
impedance variations with frequency were measured for simulated 
defects and defect free areas of painted surfaces. Variations in 
paint thickness and the presence of defects were detected using 
the ac techniques. 


13157 (BNL-61260) Spin-density-wave magnetism in dilute 
copper-manganese alloys. Lamelas, F.J. (Marquette Univ., Mil- 
waukee, WI (United States). Dept. of Physics); Werner, S.A.; 
Shapiro, S.M.; Mydosh, J.A. Brookhaven National Lab., Upton, NY 
(United States). [1995]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
941144-97: 1994 fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). Order 
Number DE95005121. Source: OSTI; NTIS; INIS; GPO Dep. 
Elastic neutron-scattering measurements on two samples of Cu 
alloyed with 1.3% Mn and 0.55% Mn show that the spin-density- 
wave (SDW) features found in more concentrated alloys persist in 
the limit of very dilute alloys. These features consist of temperature- 
dependent incommensurate peaks in magnetic neutron scattering, 
with positions and strengths which are fully consistent with those in 
the concentrated alloys. The implications of these measurements 
are twofold. First, it is clear from this data that SDW magnetic or- 
dering occurs across the entire range of CuMn alloys which have 
typically been interpreted as spin glasses. Second, the more 
fundamental significance of this work is the suggestion via extrapo- 
lation that a peak in the magnetic susceptibility x(q) occurs in pure 
copper, at a value of q given by the Fermi-surface diameter 2kr. 


13158 (BNL-61391) Precursor phenomenon of martensitic 
transformation in Au-49.5at%Cd alloy. Ohba, Takuya (Teikyo 
Univ., Utsunomiya (Japan). Dept. of Materials Science and Engi- 
neering); Shapiro, S.M.; Aoki, Shingo; Otsuka, Kazuhiro. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-941144—66: 1994 fall meeting 
of the Materials Research Society (MRS), Boston, MA (United 
States), 28 Nov - 2 dec 1994). Order Number DE95007698. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Phonon softening was observed in the parent phase of a AuCd 
alloy which t=forms from the 62(B2) parent to ¢2’' (trigonal) marten- 
sitic. Since Cd strongly absorbs neutrons, the isotope ‘Cd was 
used in preparing the single crystal for the measurements. The 
[¢COJTA2 phonon branch was measured and found to be anoma- 
lously low. A minimum is present at ¢ = 0.35 which softens with 
decreasing temperature towards Ms. The results are consistent 
with the model proposed by Ohba et al. based upon a crystallo- 
graphic study of the ¢2’ phase. 


13159 (CEA-CONF—-11910) Irradiation enhancement of wa- 
ter corrosion of Zr alloys: materials and water radiochemistry 
aspects of oxide growth. litis, X.; Salot, R.; Lefebvre, F.; Lemaig- 
nan, C. CEA Centre d’Etudes de Grenoble, 38 (France). Dept. de 
Thermohydraulique et de Physique. 1994. 8p. (CONF-9404222—: 
ANS International topical meeting on LWR fuel performance, Palm 
Beach, FL (United States), 16-19 Apr 1994). Order Number 
DE95624641. Source: OSTI; NTIS (US Sales Only); INIS. 

It is well known that under irradiation the corrosion rates of 
Zircaloy's are significantly increased. The aim of this paper is to 
present the two main mechanisms by which the irradiation is sup- 
posed to contribute to such a corrosion rate enhancement. The 
first one concerns the effects of irradiation on the base metal and 
their consequences on the zirconia nucleation and growth. The 





second one implies the contribution of water radiolysis and is pro- 
posed as an explanation for all the reported cases of local or gross 
corrosion enhancement. (authors). 3 figs., 13 refs. 


13160 (CONF-9405143-9) Tensile properties of Fe-16 at. % 
Al alloys. Sikka, V.K. Oak Ridge National Lab., TN (United 
States). [1995]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 8. annual 
conference on fossil energy materials; Oak Ridge, TN (United 
States); 10-12 May 1994. Order Number DE95007102. Source: 
OSTI; NTIS; GPO Dep. 

A newly developed melting method for Fe-16 at. % Al alloy 
(FAPY) is described. Tensile data on the air-induction-melted (AIM) 
and vacuum-induction-melted (VIM) heats of FAPY after identical 
processing are presented. Optical, scanning electron micrographs 
(SEM), and microprobe analysis were carried out to explain the 
lower room-temperature ductility and more scatter in the data for 
the AIM material as opposed to the VIM material. 


13161 (CONF-9405143-10) Tensile properties of as-cast 
iron-aluminide alloys. Viswanathan, S.; McKamey, C.G.; Maziasz, 
P.J. Oak Ridge National Lab., TN (United States). [1995]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 8. annual conference on fossil 
energy materials; Oak Ridge, TN (United States); 10-12 May 1994. 
Order Number DE95005396. Source: OSTI; NTIS; GPO Dep. 

Room-temperature tensile properties of as-cast Fe3Al-based FA- 
129 alloy were investigated. Tensile properties were obtained in the 
as-cast condition in air, oxygen, and water-vapor environments, 
and after homogenization at 700, 900, and 1200°C. Transmission 
electron microscopy (MM) was used to characterize ordered 
phases and dislocation structure, and optical metallography and 
scanning electron microscopy (SEM) were used to characterize the 
grain microstructure and fracture morphology. Tensile properties in 
the as-cast condition exhibited an environmental effect; tensile duc- 
tilities in oxygen atmosphere were greater than those obtained in 
laboratory air. Homogenized samples of FA-129 alloy exhibited 
almost twice the ductility found in the as-cast condition. Microstruc- 
tural characterization of the homogenized samples and comparison 
of the as-cast and homogenized microstructures provided clues 
that helped to explain the poor ductility in the as-cast state. 


13162 (CONF-9407123—6) Advanced computational re- 
search in materials processing for design and manufacturing. 
Zacharia, T. Oak Ridge National Lab., TN (United States). [1995]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 1994 review of progress in 
quantitative nondestructive evaluation conference; Snowmass, CO 
(United States); 31 Jul - 5 aug 1994. Order Number DE95009130. 
Source: OSTI; NTIS; GPO Dep. 

Advanced mathematical techniques and computer simulation 
play a major role in providing enhanced understanding of conven- 
tional and advanced materials processing operations. Development 
and application of mathematical models and computer simulation 
techniques can provide a quantitative understanding of materials 
processes and will minimize the need for expensive and time con- 
suming trial- and error-based product development. As computer 
simulations and materials databases grow in complexity, high per- 
formance computing and simulation are expected to play a key role 
in supporting the improvements required in advanced material syn- 
theses and processing by lessening the dependence on expensive 
prototyping and re-tooling. Many of these numerical models are 
highly compute-intensive. It is not unusual for an analysis to 
require several hours of computational time on current supercom- 
puters despite the simplicity of the models being studied. For 
example, to accurately simulate the heat transfer in a 1-m® block 
using a simple computational method requires 10’2 arithmetic oper- 
ations per second of simulated time. For a computer to do the 
simulation in real time would require a sustained computation rate 
1000 times faster than that achievable by current supercomputers. 
Massively parallel computer systems, which combine several thou- 
sand processors able to operate concurrently on a problem are 
expected to provide orders of magnitude increase in performance. 
This paper briefly describes advanced computational research in 
materials processing at ORNL. Continued development of compu- 
tational techniques and algorithms utilizing the massively parallel 
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computers will allow the simulation of conventional and advanced 
materials processes in sufficient generality. 


13163 (CONF-9410213-6) Processing and properties of ex- 
truded tungsten-hafnium and tungsten-steel composites. 
Ohriner, E.K. (Oak Ridge National Lab., TN (United States)); Sikka, 
V.K.; Kapoor, D. Oak Ridge National Lab., TN (United States). 
[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Army, Washington, DC (United States). 
DOE Contract AC05-840R21400. Project 1892-G056-Al. From 
1994 international conference on tungsten and refractory metals; 
McLean, VA (United States); 17-19 Oct 1994. Order Number 
DE95007371. Source: OSTI; NTIS; GPO Dep. 

The purpose of this study was to evaluate the processing behav- 
ior and properties of tungsten-hafnium (W-Hf) and W-steel 
composites produced by hot extrusion of canned powders. The W- 
Hf composite was consolidated by extrusion of blended powders 
with preheat temperatures over the temperature range of 1100 to 
1400°C. All extrusions produced fully dense material which exhibits 
elongation of the tungsten phase within the hafnium matrix. The 
flow stress, as characterized by the extrusion constant, decreases 
with increasing temperature up to 1300°C and increases substan- 
tially at 1400°C as significant quantities of intermetallic phase are 
formed during preheating. The room-temperature (RT) hardness 
and compressive yield stress increase modestly with increased ex- 
trusion ratio and are not affected by extrusion temperature in the 
range 1100 to 1300°C. The microstructures are essentially fully re- 
crystallized at the 1300°C preheat temperature and partially 
recrystallized at lower temperatures. Additionally, a mixture of tung- 
sten and steel powder was consolidated to full density by hot 
extrusion at a 1000°C preheat temperature and a reduction ratio of 
4.2. Increased reduction of the W-steel composite results in in- 
creased RT hardness. 


13164 (CONF-941144-68) Effects of interlayers on the 
scratch adhesion performance of ultra-thin films of copper 
and gold on silicon substrates. McAdams, S.D. (Rice Univ., 
Houston, TX (United States)); Tsui, T.Y.; Pharr, G.M.; Oliver, W.C. 
Oak Ridge National Lab., TN (United States); Oak Ridge Inst. for 
Science and Education, TN (United States). [1995]. 7p. Sponsored 
by USDOE, Washington, DC (United States);Oak Ridge Inst. for 
Science and Education, TN (United States);Texas Advanced 
Research Program, TX (United States). DOE Contract AC05- 
840R21400 ; AC05-760R00033. Grant 003604-024. From 1994 
fall meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 28 Nov - 2 dec 1994. Order Number DE95007367. 
Source: OSTI; NTIS; GPO Dep. 

Scratch testing has long been used to assess the adhesion of a 
film to its substrate. As film thicknesses have decreased, the need 
for greater precision and sensitivity in the scratch testing apparatus 
has increased. To this end, a nanoindenter was modified to make 
finely controlled, low-load scratches. Scratches at various loads 
and two orientations of a Berkovich scratching diamond were made 
in films of 100 nm of gold and 200 nm of copper, each on single 
crystal silicon. For each film type, samples with no interlayer, with 
an SiOz interlayer, and with a TiW on SiOz interlayer were tested. 
The scratch morphology was found to vary in a regular way with 
load, diamond orientation and interlayer material. 


13165 (CONF-941144—75) The effects of processing vari- 
ables on reaction synthesis of Fe-Al alloys. Joslin, D.L. (Oak 
Ridge National Lab., TN (United States). Metals and Ceramics 
Div.); Easton, D.S.; Liu, C.T.; David, S.A. Oak Ridge National Lab., 
TN (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States);Oak Ridge Inst. for Science and Education, 
TN (United States). DOE Contract AC05-840R21400. From 1994 
fall meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 28 Nov - 2 dec 1994. Order Number DE95007405. 
Source: OSTI; NTIS; GPO Dep. 

The effects of alloy composition and reaction atmosphere on re- 
action synthesis of binary FeAl alloys were studied. Reactions were 
observed in an open (air) furnace, under static vacuum (in an evac- 
uated quartz tube) and in a dynamic vacuum furnace. High-speed 
videotapes of reaction syntheses of compacts formed from 45-ym 
Fe and 10-um Al powders reacted in air and under static vacuum 
revealed that an unusual “two-stage” reaction exists in this system 
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under these conditions. The first stage of the two-stage reaction 
lasts several seconds and starts at around 650 C. The second 
stage begins at about 900 C, reaching temperatures between 1,250 
and 1,350 C. The progress of the reaction to the second stage is 
sensitive to the alloy composition and reaction environment. The 
reaction behavior is explained in terms of thermodynamics and 
heat transfer, which control the delicate balance between beat ac- 
cumulation and heat loss during reaction synthesis. 


13166 (CONF-941144—99) An explanation for the shape of 
nanoindentation unloading curves based on finite element 
simulation. Bolshakov, A. (Rice Univ., Houston, TX (United 
States). Dept. of Materials Science); Pharr, G.M.; Oliver, W.C. Oak 
Ridge National Lab., TN (United States); Oak Ridge Inst. for Sci- 
ence and Education, TN (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400 ; ACO05-760R00033. From 1994 fall meeting of the 
Materials Research Society (MRS); Boston, MA (United States); 28 
Nov - 2 dec 1994. Order Number DE95008905. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Current methods for measuring hardness and modulus from 
nanoindentation load-displacement data are based on Sneddon's 
equations for the indentation of an elastic half-space by an axially 
symmetric rigid punch. Recent experiments have shown that 
nanoindentation unloading data are distinctly curved in a manner 
which is not consistent with either the flat punch or the conical in- 
denter geometries frequently used in modeling, but are more 
closely approximated by a parabola of revolution. Finite element 
simulations for conical indentation of an elastic-plastic material are 
presented which corroborate the experimental observations, and 
from which a simple explanation for the shape of the unloading 
curve is derived. The explanation is based on the concept of an ef- 
fective indenter shape whose geometry is determined by the shape 
of the plastic hardness impression formed during indentation. 


13167 (CONF-941144—101) Influence of dislocation-solute 
interactions on the mechanical properties of zirconium-doped 
NiAl. Jayaram, R. (Univ. of Tennessee, Knoxville, TN (United 
States). Dept. of Materials Science and Engineering); Miller, M.K. 
Oak Ridge Nationa! Lab., TN (United States). [1995]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1994 fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 
1994. Order Number DE95008848. Source: OSTI; NTIS; GPO Dep. 
Atom probe field ion microscopy (APFIM) has been used to 
characterize NiAl microalloyed with molybdenum and zirconium. 
Field ion images and atom probe analyses revealed segregation of 
zirconium to dislocation strain fields and ribbon-like morphological 
features that are probably related to dislocations. These results pro- 
vide direct experimental evidence in support of the suggestion that 
the tremendous increase in the ductile-to-brittle transition tempera- 
ture (DBTI) in zirconium-doped NiAl is due to pinning of dislocations 
by zirconium atoms. Atom probe analyses also revealed segrega- 
tion of zirconium to grain boundaries. This result is consistent with 
the change from an intergranular fracture mode in undoped NiAl to 
a mixture of intergranular and transgranular fracture mode in 
zirconium-doped NiAl. The NiAl matrix was severely depleted of 
the solutes molybdenum and zirconium. Small Mo-rich precipitates, 
detected in the matrix and grain boundaries, are likely to contribute 
to the significant increase in the room-temperature yield stress of 
microalloyed NiAl through a precipitation hardening mechanism. 


13168 (CONF-941144—-111) Reaction synthesis of inter- 
metallics. Deevi, S.C.; Sikka, V.K. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 1994 
fall meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 28 Nov - 2 dec 1994. Order Number DE95009029. 
Source: OSTI; NTIS; GPO Dep. 

Exothermicity associated with the synthesis of aluminides was 
utilized to obtain nickel, iron, and cobalt aluminides. Combustion 
synthesis, extrusion, and hot pressing were utilized to obtain inter- 
metallics and their composites. Extrusion conditions, reduction 
ratios, and hot-pressing conditions of the intermetallics and their 
composites are discussed. 
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13169 (CONF-941144—112) A spectral effect on phase evo- 
lution in neutron-irradiated aluminum?. Farrell, K. Oak Ridge 
National Lab., TN (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 1994 fail meeting of the Materials Research 
Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 1994. 
Order Number DE95009030. Source: OSTI; NTIS; INIS; GPO Dep. 

It is proposed that the spatial distribution of transmutation- 
produced silicon precipitates formed in aluminum by capture of 
thermal neutrons is systematically modified by the fast neutron por- 
tion of the spectrum, and the tensile strength is altered accordingly. 
The concept is used to rationalize some previously erratic tensile 
data. 


13170 (DOE/ER/14220—-2) Experimental and numerical 
modeling of mixing and settling in continuous metal produc- 
tion. Richter, H.J.; Laaspere, J.T.; Fitzpatrick, J.M. Dartmouth 
Coll., Hanover, NH (United States). Thayer School of Engineering. 
[1994]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER14220. (CONF-940923-1: 2. in- 
ternational symposium on metallurgical processes for the year 2000 
and beyond, San Diego, CA (United States), 21-23 Sep 1994). Or- 
der Number DE95008992. Source: OSTI; NTIS; GPO Dep. 

Metal is now produced from ore in novel single reactors. These 
converters provide substantial improvement in fuel efficiency and 
much better pollution control than common practice. The reactors 
are operated essentially in a horizontal mode to permit staging of 
fuel and oxygen potential in the bath along the reactor by utilizing 
bottom-blowing of oxygen and fuel through injectors directly into 
the liquid bath. The submerged injectors must create sufficient tur- 
bulence to provide excellent heat and mass transfer between gas 
and liquid in the bath, but this turbulence must be localized to pro- 
vide zones for separation of metal and slag between the active 
turbulent mixing and chemical reaction zones. For the design and 
refinement of these processes it is important to know the behavior 
of gas and liquids in the plume created by submerged gas injec- 
tion, the nature of liquid entrainment into the plume, the extent of 
the mixing zone and the effect of baffles on the confinement of 
said mixing zone. Experimental and numerical work was conducted 
to study stirring of single liquid reactors and mixing and settling in 
a bath of a two liquid reactor stirred by submerged gas injection. 


13171 (DOE/ER/40763-T1) Advanced materials, strands, 
and conductors for particle accelerators. Technical report for 
the year 1994. Battelle, Columbus, OH (United States). 6 Sep 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-93ER40763. Order Number 
DE95008635. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors research for the Division of High Energy Physics 
(HEP) began with studies of both the superconducting and matrix 
components of multifilamentary composites, viz (1) attempts to 
increase the flux-pinning strength in NbTi, and (2) a method of sup- 
pressing proximity effect coupling in fine-filament strands. The 
latter was fully successful, and stands ready to be invoked as soon 
as the need arises to: (a) very closely space the filaments in the 
interests of quality, or (b) re-introduce fine-filament composites for 
strand-magnetization reduction or AC-loss minimization. But there 
were also many spin-offs during the life of the program, as 
indicated in the complete list of publications (copy available on re- 
quest). For instance, the various other effects and properties that 
were studied and published over the period of this association with 
HEP include: (i) reduction in T, due to proximity effect between 
thin aphase precipitates and the NbTi matrix, (ii) critical field en- 
hancement with reduction of filament diameter in fine-filament 
composites, (iii) studies and systematics of AC loss in composite 
strands, (iv) compensation of strand magnetization by means of Ni 
plating or filament substitution, (v) hysteretic loss due to surface 
pinning in multtifilamentary NbTi, (vi) flux creep in SSC-type 
strands, (vii) temperature and field dependence of eddy current de- 
cay, (vii) influence of Mn doping on the properties of NbTi, (viii) 
transverse and longitudinal resistivities (including a size-effect con- 
tribution) in strands with various filament/matrix configurations. 


13172 (DOE/ER/45326-T5) Theory of exotic superconduc- 
tivity and normal states of heavy electron and high 
temperature superconductivity materials. Progress report, 





February 15, 1994—February 14, 1995. Cox, D.L. Ohio State Univ. 
Research Foundation, Columbus, OH (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER45326. Order Number DE95006637. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is a progress report for the DOE project covering the period 
2/15/94 to 2/14/95. The PI had a fruitful sabbatical during this pe- 
riod, and had some important new results, particularly in the area 
of new phenomenology for heavy fermion superconductivity. 
Significant new research accomplishments are in the area of odd- 
in-time-reversal pairing states/staggered superconductivity, the 
two-channel Kondo lattice, and a general model for Ce impurities 
which admits one-, two-, and three-channel Kondo effects. Papers 
submitted touch on these areas: staggered superconductivity - a 
new phenomenology for UPt3; theory of the two-channel Kondo lat- 
tice in infinite dimensions; general model of a Ce* impurity. Other 
work was done in the areas: Knight shift in heavy fermion alloys 
and compounds; symmetry analysis of singular pairing correlations 
for the two-channel Kondo impurity model. 


13173 (EDF-93-NM-00047) Applications of electricity and 
corrosion. Precautions for use of metals and stainless and 
refractory alloys. Gras, J.M. Electricite de France (EDF), 92 - Cla- 
mart (France). Sep 1993. 37p. (in French). Order Number 
DE95624606. Source: OSTI; NTIS (US Sales Only); INIS. 

The development of applications of electricity poses highly diver- 
sified problems with materials where the resistance to corrosion 
prevails. Corrosion occurs under various conditions, which some- 
times look harmless, and it covers diverse phenomenons linked to 
the nature of materials and to the physical and chemical context. 
However, in spite of the diversity of the processes used (electrical 
boilers, mechanical steam compression, heat pumps, Joule effect,) 
the knowledge required to approach the corrosion problems corre- 
sponds to a limited number of generic situations with regard not 
only to the phenomenons proper (general corrosion of copper, pit- 
ting and stress corrosion cracking of stainless steels, refractory 
alloys oxidation,) but also to chemical conditions which favour the 
corrosion (natural waters, acidic condensates, hot gases). This re- 
port is a short guide to anti-corrosion. With the aid of questions 
asked during the past few years, it aims to provide engineers in 
charge of the development of applications of electricity with a few 
recommendations upon the precautions for use of metallic materi- 
als. We analyze in turn the problems met with wet air and drying 
mists, chloride-containing neutral waters, alkaline waters and caus- 
tic media, acidic waters and concentrated acids, and, last, hot 
gases. We lay stress upon the behaviour of materials deemed to 
withstand corrosion under aqueous conditions (stainless steels and 
alloys, copper,titanium) and corrosion at high temperatures (refrac- 
tory alloys). (author). 11 figs., 43 refs., 11 tabs. 


13174 (EGG-M-94157) Advanced manufacturing by spray 
forming: Aluminum strip and microelectromechanical sys- 
tems. McHugh, K.M. Lockheed Idaho Technologies Co., Idaho 
Falls, ID (United States). [1994]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-941D13223. 
(CONF-9411151-—3: Technology 2004, Washington, DC (United 
States), 8-10 Nov 1994). Order Number DE95008615. Source: 
OSTI; NTIS; GPO Dep. 

Spray forming is an advanced materials processing technology 
that converts a bulk liquid metal to a near-net-shape solid by de- 
positing atomized droplets onto a suitably shaped substrate. By 
combining rapid solidification processing with product shape con- 
trol, spray forming can reduce manufacturing costs while improving 
product quality. INEL is developing a unique spray-forming method 
based on de Laval (converging/diverging) nozzle designs to pro- 
duce near-net-shape solids and coatings of metals, polymers, and 
composite materials. Properties of the spray-formed material are 
tailored by controlling the characteristics of the spray plume and 
substrate. Two examples are described: high-volume production of 
aluminum alloy strip, and the replication of micron-scale features in 


micropatterned polymers during the production of microelectrome- 
chanical systems. 


13175 (EGG-M-94205) Austenite to ferrite transformation 
kinetics during continuous cooling. Militzer, M. (Univ. of British 
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Columbia, Vancouver, British Columbia (Canada). Centre for Metal- 
lurgical Process Engineering); Pandi, R.; Hawbolt, E.B. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). [1994]. 7p. Sponsored 
by USDOE, Washington, DC (United States);American Iron and 
Steel Inst., Washington, DC (United States). DOE Contract FC07- 
931D13205. (CONF-940704—5: International conference on 
solid-to-solid phase transformations in organic materials, Pitts- 
burgh, PA (United States), 17-22 Jul 1994). Order Number 
DE95008582. Source: OSTI; NTIS; GPO Dep. 

The austenite decomposition has been investigated in a hypo- 
eutectoid plain carbon steel under continuous cooling conditions 
using a dilatometer and a Gleeble 1500 thermomechanical 
simulator. The experimental results were used to verify model cal- 
culations based on a fundamental approach for the dilute ternary 
systems Fe-C-Mn. The austenite to ferrite transformation start tem- 
perature can be predicted from a nucleation model for slow cooling 
rates. The formation of ferrite nuclei takes place with equilibrium 
composition on austenite grain boundaries. The nuclei are 
assumed to have a pill box shape in accordance with minimal in- 
terfacial energy. For higher cooling rates, early growth has to be 
taken into account to describe the transformation start. In contrast 
to nucleation, growth of the ferrite is characterized by paraequilib- 
rium; i.e. only carbon can redistribute, whereas the diffusion of Mn 
is too slow to allow full equilibrium in the ternary system. However, 
Mn segregation to the moving ferrite-austenite interface has to be 
considered. The latter, in turn, exerts a solute drag effect on the 
boundary movement. Thus, growth kinetics is controlled by carbon 
diffusion in austenite modified by interfacial segregation of Mn. Em- 
ploying a phenomenological segregation model, good agreement 
has been achieved with the measurements. 


13176 (EGG-M-94411) Mathematical modeling of deforma- 
tion during hot rolling. Jin, D. (Univ. of British Columbia, 
Vancouver, British Columbia (Canada). Centre for Metallurgical 
Processing Engineering); Stachowiak, R.G.; Samarasekera, 1.V.; 
Brimacombe, J.K. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1994]. 29p. Sponsored by USDOE, Washington, DC 
(United States);American Iron and Steel Inst., Washington, DC 
(United States). DOE Contract FC07-931D13205. (CONF-9410290— 
3: 36. mechanical working and steel processing conference, 
Baltimore, MD (United States), Oct 1994). Order Number 
DE95008602. Source: OSTI; NTIS; GPO Dep. 

The deformation that occurs in the roll bite during the hot rolling 
of steel, particularly the strain-rate and strain distribution, has been 
mathematically modeled using finite-element analysis. In this paper 
three different finite-element models are compared with one an- 
other and with industrial measurements. The first model is an 
Eulerian analysis based on the flow formulation method, while the 
second utilizes an Updated Lagrangian approach. The third model 
is based on a commercially available program DEFORM which 
also utilizes a Lagrangian reference frame. Model predictions of 
strain and strain-rate distribution, particularly near the surface of 
the slab, are strongly influenced by the treatment of friction at the 
boundary and the magnitude of the friction coefficient or shear fac- 
tor. Roll forces predicted by the model have been compared with 
industrial rolling loads from a seven-stand hot-strip mill. 


13177 (ETDE-DE-50) Development of service-relevant ma- 
terials data and economic quality assurance and machining 
procedures for gas turbine blades. Final report. Buergel, R.; 
Rechtenbacher, H. ABB Kraftwerke AG, Mannheim (Germany). 
Hauptabteilung Technikdienste. Jan 1994. 59p. (in German). Spon- 
sored by Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany). Foerderkennzeichen BMFT 0326500H. Order 
Number DE95763232. Source: OSTI; NTIS (US Sales Only). 

In the frame of the reported project, together with the pro- 
gramme partners, optimization of service relevant properties as 
well as modification of manufacturing procedures for the forged 
alloy Nimonic 101 were achieved. These results are directly imple- 
mentable into serial production and cause improved service 
reliability and economic benefit. For the forged alloy Udimet 720 
materials data were generated in accordance with the programme 
plan. The final evaluation for this alloy will be performed by the 
project partner Siemens-KWU. The qualification of fine-grained in- 
vestment cast blades of IN 792 for large rear=stage blading is not 
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yet fully completed. Three major questions are lacking final an- 
swers: - Does a stress rupture strength advantage exist over the 
forged alloy Udimet 720/coarse/grained? - Can a high cycle fatigue 
strength as high as that for Udimet 720/coarse-grained be met 
reproducibly? - Does the investment cast blades offer a cost ad- 
vantage over the forged ones - technical qualification assumed? 
The programme helped significantly in preparing the right answers 
to these questions. (orig.) 


13178 (ETDE/JP-mf-95758701) 1993 review of welding in 
Japan. Japan Welding Society, Tokyo (Japan). 1 Jul 1994. 94p. (In 
Japanese). Order Number DE95758701. Source: OSTI; NTIS; 
Available from The Japan Welding Society, 1-11, Sakumamachi, 
Kanda, Chiyoda-ku, Tokyo, Japan. 

This paper describes a prospect on Japanese welding technolo- 
gies available in 1993. Amid the increasing research publications 
on non-ferrous metals as structural materials, publications are also 
increasing on steel materials as to their fracture and welding 
mechanics, and structural control. Studies are being made on ce- 
ramics with respect to its bonding, interface reaction mechanisms, 
and mechanical characteristics. The paper describes the progress 
and improvement in conventional technologies in welding and cut- 
ting processes. Especially active is the study on solid face welding 
such as pressure welding and diffusion. A considerable decrease is 
seen in reports on thermal spraying. The paper also introduces 
surface processing and hydrostatic pressure processing as new 
processing techniques. In the area of welding devices, practical 
use of arc welding robots has come to near a completion stage. 
Technological development and cost reduction are indispensable to 
transfer to visual sensing with a higher intelligence level. With re- 
spect to the performance of joints, a large number of research has 
been reported on wekding deformation and residual stress. The pa- 
per also dwells on corrosion resistance and welding cracks. Quality 
assurance, inspection, and related standards are described. Details 
are given on application of welding to different industrial fields. 


13179 (GKSS—94/E/57) Effect of nitrogen, titanium and 
strain ageing on the toughness of weld metals. Kocak, M. 
(GKSS-Forschungszentrum Geesthacht GmbH (Germany). Inst. 
fuer Materialforschung); Petroviski, B.; Evans, G. GKSS- 
Forschungszentrum Geesthacht GmbH (Germnay). 1994. 16p. 
(CONF-9405291—1: 2. European conference on joining technology 
(Eurojoin-2), Florence (Italy), 16-18 May 1994). Order Number 
DE95755992. Source: OSTI; NTIS (US Sales Only); Reprinted 
from: EUROJOIN-2 proceedings, edited by Italian Institute of Weld- 
ing, Genoa (italy), 1994, p. 693-706. 

The effects of varying nitrogen and titanium contents on the as- 
desposited (AW) and artificially strain aged (SA) shiekled metal arc 
weld metal (SMAW) properties have been investigated. The pur- 
pose of the study was to examine the Charpy-V and crack tip 
opening displacement (CTOD) fracture toughness behaviour of fer- 
ritic weld metals with respect to static strain ageing. The response 
of weld metals to strain ageing was established by clarifying the 
exact role of each element and interactions between these ele- 
ments with respect to nine weld metal microstructure, strain ageing 
and fracture toughness properties. Systematic additions of titanium 
(in the range of 5 ppm to 450 ppm) and nitrogen (80 ppm to 260 
ppm) were made to obtain various amounts of acicular ferrite and 
different microstructures which led to varying fracture behaviours 
and sensitivity to strain ageing. Artificially strain aged welds were 
obtained by two subsequent processes; (1) local compression (4%) 
of the weld region in the plate thickness direction at room tempera- 
ture and (2) ageig at 250 C for 1/2h. An increasing nitrogen 
content in the weld metals leads to an increase in strenght and 
hardness and impairs the fracture toughness properties associated 
with an incrase of coarser microstructure and due to the dislocation 
pinning effect of free nitrogen which hinders their movements. The 
combined effect of N and strain ageing increased the strength and 
hardness but decreased ductility and fracture toughness signifi- 
cantly. (orig.) 


13180 


(INEL—94/0017) Corrosion investigation of multilay- 
ered ceramics and experimental nickel alloys in SCWO 
process environments. Garcia, K.M.; Mizia, R. Lockheed Idaho 
Technologies Co., idaho Falls, ID (United States). Feb 1995. 200p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC07-941D13223. Order Number DE95008666. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A corrosion investigation was done at MODAR, Inc., using a su- 
percritical water oxidation (SCWO) vessel reactor. Several types of 
multilayered ceramic rings and experimental nickel alloy coupons 
were exposed to a chlorinated cutting oil TrimSol, in the SCWO 
process. A corrosion casing was designed and mounted in the ves- 
sel reactor with precautions to minimize chances of degrading the 
integrity of the pressure vessel. Fifteen of the ceramic coated rings 
were stacked vertically in the casing at one time for each test. 
There was a total of 36 rings. The rings were in groupings of three 
rings that formed five sections. Each section saw a different SCWO 
environment, ranging from 650 to 300°C. The metal coupons were 
mounted on horizontal threaded hoklers welded to a vertical rod at- 
tached to the casing cover in order to hang down the middle of the 
casing. The experimental nickel alloys performed better than the 
baseline nickel alloys. A titania multilayered ceramic system 
sprayed onto a titanium ring remained intact after 120-180 hours of 
exposure. This is the longest time any coating system has with- 
stood such an environment without significant loss. 


13181 (INIS-UA-006) Physics of radiation damage and ra- 
diation materials technology. Voprosy atomnoj nauki i tekhniki. 
Fizika radiatsionnykh povrezhdenij i radiatsionnoe materialovede- 
nie, v. 1-258-59. Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 150p. (In Ukrainian). 
Order Number DE95624095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This issue of ’Problems in Atomic Science and Technology’, on 
the Physics of Radiation Damage and Radiation Materials Technol- 
ogy’, is a collection of 24 papers on the effects on or processes in 
materials due to their irradiation by neutrons, ions in the energy 
range from a few tens of keV to several MeV (deuterium, helium, 
oxygen), and electrons. Included are studies on radiation damage 
of materials, on ion implantation, thermonuclear reactor materials 
testing, fast-particle energy loss ramifications for fusion reaction 
rates in materials, and biological radiation effects. 


13182 (INIS-UA-006, pp. 8-11) Effect of irradiation and de- 
formation on interaction of interstitial impurities with defects 
in vanadium. Zakharova, M.|. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij Inst.); Artemov, N.A. Natsional’nyi 
Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko- 
Tekhnicheskij Inst. 1992. 150p. (In Russian). In Physics of radiation 
damage and radiation materials technology. Order Number 
DE95624095. Source: OSTI; NTIS (US Sales Only); INIS. 

The interaction of interstitial impurities (oxygen, nitrogen and car- 
bon) with defects in vanadium after irradiation with neutrons 
(E>0.1 MeV) at 460 degree C to a fluence of 1.14 - 107° m-®, tor- 
sional deformation up to 100% and annealing up to 0.8 Tr» was 
investigated by the low-frequency internal friction. Impurity atoms 
was shown to be both in solid solution and in complexes, which is 
stable during annealing but dissociate during deformation. After 
deformation a carbon peak appears in the spectrum of internal fric- 
tion. Under irradiation impurity atoms form complexes with point 
defects. These complexes dissociate during isochronal annealing. 
The binding energies of oxygen and nitrogen atoms with a defect 
are equal to 0.42 eV and 0.65 eV, respectively. 


13183 (INIS-UA-006, pp. 12-17) Peculiarities of defect ac- 
cumulation beyond the ion projected range as a function of 
energy, irradiation dose and temperature. Koz'ma, A.A. 
(Khar’kovskij Politekhnicheskij Inst., Kharkov (Ukraine)); Malykhin, 
S.V.; Sobol’, O.V.; Tishchenko, L.P.; Peregon, T.I. Natsional’nyi 
Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko- 
Tekhnicheskij Inst. 1992. 150p. (In Russian). In Physics of radiation 
damage and radiation materials technology. Order Number 
DE95624095. Source: OSTI; NTIS (US Sales Only); INIS. 

Precise X-ray diffractometry, transmission electron microscopy 
and "in situ” resistivity measurements in an implanter were used to 
study radiation damage in epitaxial Ti-films during 1 to 20 keV Het* 
implantation up to fluences of 5 - 10'® cm-® in the temperature 
range from 100 K to 293 K. The kinetics of radiation defect accu- 
mulation were investigated both within the layer of projectile 
penetration range and beyond it. 





13184 (INIS-UA-006, pp. 18-22) Oscillation of radiation 
creep rate in crystal under irradiation. Selishchev, P.A. (Kievskij 
Gosudarstvennyj Univ., Kiev (Ukraine)); Karasev, V.S.; Totskij, 
A.Yu. Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 150p. (In Russian). In 
Physics of radiation damage and radiation materials technology. 
Order Number DE95624095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The behavior of creep rate in crystal under irradiation is ana- 
lyzed. Depending on irradiation conditions and crystal properties, 
various steady-state regimes of radiation creep were found to set 
in. However, a range of parameters (generation rate of point de- 
fects and temperature) was shown to exist, where an oscillation of 
creep rate is observed, instead of steady-state creep. Irradiation 
conditions, corresponding to the minimum and maximum values of 
oscillation amplitude, are also found. The phenomenon originates 
from self-sustained oscillations of concentrations of vacancies and 
interstitials, which are absorbed by dislocations and determine the 
creep rate. Interdependence between the loss rate of radiation de- 
fects and the specimen temperature provides a positive feedback, 
causing self-sustained oscillations. 


13185 (INIS-UA—006, pp. 23-29) Change of microstructure 
of Ni films irradiated with He*-ions. Rybalko, V.F. (Natsional’nyi 
Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko- 
Tekhnicheskij Inst.); Martynov, |.S.; Morozov, A.N.; Pistryak, S.V. 
Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst. 1992. 150p. (In Russian). In Physics of 
radiation damage and radiation materials technology. Order Num- 
ber DE95624095. Source: OSTI; NTIS (US Sales Only); INIS. 
Microstructure of high purity Ni films irradiated with 20 and 100 
keV Het-ions up to fluences of 5 - 10'” and 10'® cm-? at 300 K 
was investigated. In polycrystalline Ni-films the grain size was 
found to decrease after irradiation. Irradiation of single crystalline 
films leads to their fragmentation into crystallites with misorientation 
amounting to +3...5 degree at fluences of about 10'® cm-°. In the 
energy range of 20 to 100 keV radiation-induced fragmentation de- 


pends essentially on irradiation dose, rather than on He* energy. 
He* implantation into Ni results in development of helium porosity. 
At fluences of about 10'° cm~? helium bubbles in the single crys- 
talline films form a superlattice. 


13186  (INIS-UA-006, pp. 30-32) The change of the optk 
cal properties of GaAs monocrystals under irradiation. 
Shevyakova, Eh.P. (Natsional’nyi Nauchnyi Tsentr, Kharkov 
(Ukraine). Khar’kovskij Fiziko-Tekhnicheskij inst.); Bereznyak, E.P.; 
Rekova, L.P.; Rybka, A.V.; Klyukovich, V.A. Natsional’nyi Nauchnyi 
Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 
1992. 150p. (In Russian). In Physics of radiation damage and radi- 
ation materials technology. Order Number DE95624095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Infrared spectroscopy have been used to study the influence of 
electron (E=6 MeV, D=5 - 10'°...107@ m-?, T=100 degree C) and 
He-ion irradiation (E=40 keV, D=2 . 10'©...2 . 10 2° m-?, T=20 
degree C) on the optical properties of GaAs single crystals. IR- 
absorption spectra changed due to crystal lattice disordering and 
point defect accumulation in the Ga-sublattice. The degree of alter- 
ation in the GaAs microstructure depends on preliminary treatment 
and irradiation dose. Thermodesorption of Het-irradiated GaAs 
was found to proceed in several stages with successive amor- 
phization, crystal lattice degradation and formation of the hetero 
valent anionic As, Oy-groups followed by the complete structure 
rearrangement with bond breaking at 500 degree C. 


13187 (INIS-UA-006, pp. 33-34) Radiation-acoustic effect in 
hydrogenized metals. Ivanov, S.|. (Khar’kovskij Gosudarstvennyj 
Univ., Kharkov (Ukraine)). Natsional’nyi Nauchnyi Tsentr, Kharkov 
(Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 150p. (in 
Russian). In Physics of radiation damage and radiation materials 
technology. Order Number DE95624095. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pulse ionizing irradiation of hydrogenized metals leads to des- 
orption of a considerable amount of hydrogen. As a result the 
elastic relaxation of the lattice occurs causing the formation of an 
acoustic wave of nonthermal nature with sound pressure greater 
than that of thermo acoustic waves. The amplitude of acoustic 
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emission from Ti Hz excited by 30 MeV electron beam was found 
to be greater by a factor of 1,6 as compared to pure Ti. 


13188 (INIS-UA-006, pp. 39-41) Application of relativistic 
electron beams to radiation-thermal treatment of metallic ma- 
terials. Frantsenyuk, |.V. (NLMK, Lipetsk (Russian Federation)); 
Frantsenyuk, L.!.; Gofman, Yu.l.; Pis’menetskij, S.A.; Mizik, 1.V.; 
Kovalenko, T.A.; Sukhova, T.F. Natsional’nyi Nauchnyi Tsentr, 
Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 
150p. (In Russian). In Physics of radiation damage and radiation 
materials technology. Order Number DE95624095. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Advantages of a radiation-thermal treatment of metallic materials 
by relativistic electron beams are discussed. During such a pro- 
cessing structural and phase transformations occur in a material, 
resulting in the improvement of its strength, plasticity, wear resis- 
tance, impact viscosity and other properties. The radiation-thermal 
treatment was shown to accelerate recrystallization annealing of 
steel. The recrystallization temperature range of a low-carbon steel 
shifts to lower temperatures by 100 degree C, the time of treat- 
ment decreases by several times as compared to the conventional 
annealing. The radiation-thermal processing was concluded to be 
promising for industrial applications. 


13189 (INIS-UA-006, pp. 42-46) Helium influence on 
voidage development in Ni and Ni-0,48 wt%Sc alloy. Guglya, 
A.G. (Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst.); Neklyudov, I.M.; Chechel’- 
Ternikov, V.B. Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 150p. (in Russian). In 
Physics of radiation damage and radiation materials technology. 
Order Number DE95624095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Swelling of Ni and Ni-0.48wt%Sc alloy preimplanted with helium 
up to about 10-* at% and irradiated with 750 keV chromium ions 
was investigated using HVEM and SIMS. The peculiarities of scan- 
dium redistribution in the alloy under irradiation were also studied. 
Resistance of the Ni-Sc alloy to vacancy swelling changes due to 
helium implantation. High temperature implantation results in a 
substantial increase in both the average void size and the swelling, 
whereas low-temperature implantation leads to essential alteration 
only in the void distribution. In the He-implanted alloy pronounced 
radiation-induced diffusion of Sc in the bulk of the sample was 
found to cause about a three-fold decrease in the Sc concentration 
in the layer of a thickness of 100...120 nm. Probably, this is the 
reason for a high swelling of the alloy in the case of high- 
temperature He-implantation. 


13190 (INIS-UA-006, pp. 51-54) Growth of helium bubbles 
in lon-implanted Ni and Fe. Bendikov, V.!. (Natsional’nyi Nauch- 
nyi Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij 
Inst.); Ruzhitskij, V.V.; Khazanov, S.M. Natsional’nyi Nauchnyi 
Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 
1992. 150p. (In Russian). In Physics of radiation damage and radi- 
ation materials technology. Order Number DE95624095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Mechanisms of helium bubble growth in Ni and Fe samples in 
the temperature range 900 to 1600 K are discussed. Helium im- 
plantation was carried out with 20 keV He-ion up to a dose of 
(1.8...3.6) - 10’? cm? at room temperature. Bubble growth was 
deduced to proceed by two mechanisms: (i) continuous, relatively 
slow increase of radius, probably, due to absorption of vacancies 
and He-atoms or their complexes; (ii) fast growth resulting from co- 
alescence of 3 to 20 bubbles of similar size. 


13191 (INIS-UA—006, pp. 55-58) Hydrogen as additional 
factor of destruction of lower steel-circonium adapter of tech- 
nological channels in RBMK-1000. Karasev, V.S. (AN Ukrainskoj 
SSR, Kiev (Ukraine). Inst. Yadernykh Issledovanij); Kovyrshin, 
V.G.; Chumak, N.A.; Chirko, L.I.; Shinakov, A.A. Natsional’nyi 
Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko- 
Tekhnicheskij Inst. 1992. 150p. (In Russian). In Physics of radiation 
damage and radiation materials technology. Order Number 
DE95624095. Source: OSTI; NTIS (US Sales Only); INIS. 
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The third stage of destruction (cracking of steel adapter) was 
investigated. During manufacturing of the adapter an additional car- 
bonization of circonium alloy may occur. During service the 
corrosion of circonium alloy along the diffusion joint weld is accom- 
panied by intensive hydride formation. This leads to strong tensile 
stress in the first step peak and to hydrogenization of the steel. 
Changes in the structure and physical properties, arising due to 
these processes, promotes intergranular corrosion. Stress relax- 
ation results in steel cracking along grain boundaries, which 
contain impurities segregated during service. 


13192 (INIS-UA—006, pp. 59-65) Thermodesorption of ion- 
implanted deuterium from thin films and bulk titanium 
samples. Rybalko, V.F. (Natsional’nyi Nauchnyi Tsentr, Kharkov 
(Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst.); Neklyudov, |.M.; 
Kulish, V.G.; Pistryak, S.V.; Morozov, A.N. Natsional’nyi Nauchnyi 
Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 
1992. 150p. (In Russian). In Physics of radiation damage and radi- 
ation materials technology. Order Number DE95624095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The thermodesorption (TD) spectra structure studding of deu- 
terium from thin films (6=260 nm) and bulk (6=300 nm) titanium 
samples, implanted by ions of D2* with energy 25 keV at two tem- 
peratures of irradiation ~ 100 and ~ 330 K was carried out. The 
dependence of TD spectra structure on the irradiation dose from 14 
- 10 1© to 5 . 10'® D/sm-* has been studied. It is shown, that the 
structure of these spectra is a function of the dose and irradiation 
temperature. The spectrum structure becomes more complicated 
due to the appearance of new peaks with the growth of irradiation 
dose. At D=2 - 10'® sm~-* and T ~ 100 K four pears with the tem- 
peratures of maximums at 200, 800, 1100 and 1350 K are observed 
in the thermodesorption spectrum of bulk sample. The activation 
energies for peaks with maximums at 200, 800 and 1350 K, which 
equal to 0.12; 1.1 and 3.1 eV, respectively, are defined. The differ- 
ence between the thermodesorption spectra from bulk samples and 
thin Ti films, which consist in absence of peak with T ~1350 K in 
spectra from thin films, is revealed. The results obtained in the 
work are explained from the point of view of binding of the ther- 
modesorption processes with phase transformation in Ti-D system. 


13193 (INIS-UA-006, pp. 66-72) Thermodesorption of 
deuterium implanted into Ni at T ~ 100 K. Kulish, V.G. (Nat- 
sional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst.); Gann, V.V.; Nekiyudov, |.M.; Morozov, 
A.N.; Pistryak, S.V.; Rybalko, V.F. Natsional’nyi Nauchnyi Tsentr, 
Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 
150p. (in Russian). in Physics of radiation damage and radiation 
materials technology. Order Number DE95624095. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The thermodesorption (TD) of ion-implanted deuterium from the 
nickel samples irradiated to different doses by 25 keV Do* ions at 
temperature T approx K was investigated. The dependence of ther- 
modesorption spectrum structure on irradiation dose in the range of 
5 - 10'* to 6 - 10 © D/sm? was studied. It is shown that the spec- 
trum structure becomes more complicated with the growth of dose 
due to the appearance of new TD peaks, the number of which in- 
creases from 1 to 7 in the interval of doses under study. The 
phenomenon of inversion of the direction of the spectrum building 
up on the temperature scale is found. It consists in the following: 
first, the building up of the spectrum (the appearance of new 
peaks) goes in the direction of tompereture increase, but after the 
achievement of the dose 1 - 10'7 sm-? the further building up 
goes in the opposite direction. The theoretical model for the de- 
scription of the measured TD spectra was offered. Based on this 
model, the activation energies were determined for peaks at tem- 
peratures of 260,310,340,385,430,520 K; they appeared equal to 
0.38;0.47;0.52:0.59;0.65;0.74 eV, respectively. 


13194 (INIS-UA—006, pp. 104-111) Estimation of cracking 
resistance of Zr-2,5%Nb channel tubes after high-speed RF 
treatment. Grigor’ev, V.M. (Vsesoyuznyj Nauchno-Issledovatel’skij 
Inst. Neorganicheskikh Materialov, Moscow (Russian Federation)); 
Nikulina, A.V.; Kaplij, S.N.; Sadovnikov, N.V.; Stukalov, A.I.; 
Gritsina, V.M. Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 150p. (In Russian). In 
Physics of radiation damage and radiation materials technology. 
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Order Number DE95624095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Cracking resistance of Zr-2.5%Nb channel tubes subjected to 
high-speed RF(HSRF) thermal treatment has been estimated. It is 
shown that the HSRF thermal treatment of channel tubes improves 
their crack resistance by 2 to 3 times for OZ orientation and by 1.2 
to 1.3 times for OR orientation as compared with the cases of cold 
working and annealing techniques of treatment. The improvement 
of cracking resistance is due to the formation of a quasi-isotropic 
structure in the tube material and to the growing strength as the al- 
loy ductility somewhat increases. 


13195 (INIS-UA-006, pp. 112-115) Nodular corrosion of 
technological channels of the first unit of the Kursk atomic 
power plant. Matveev, A.V. (Nauchno-Issledovatel’skij i Konstruk- 
torskij Inst. Ehnergotekhniki, Moscow (Russian Federation)); 
Perekhozhev, V.I.; Sinel’nikov, L.P.; Shemyakin, G.V.; Surnin, A.G. 
Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst. 1992. 150p. (In Russian). In Physics of 
radiation damage and radiation materials technology. Order Num- 
ber DE95624095. Source: OSTI; NTIS (US Sales Only); INIS. 

Corrosion of technological channels made of Zr-2.5%Nb alloy 
has been studied after 11.5, 12.8 and 13.7 years of service of the 
first unit. The channel surface, contacting graphite brick work is 
covered with a homogeneous protective film nearly 3 zm thick. The 
channel internal surface, contacting heat-transfer water is covered 
with corrosion products of the primary loop, amounting to 240 g/ 
m*. The channel internal surface sufferers nodular corrosion. Nod- 
ule density and sizes depend on neutron flux density and service 
duration. From both the measurement of dielectric loss angle and 
the tendency to cathode deposition of metal from electrolyte it was 
deduced that films contain the areas with high conductivity. X-ray 
analysis shows that films contain impurities. Within the framework 
of the electrochemical mechanism a long-term forecast of nodular 
corrosion development was carried out. 


13196 (KAPL—4756) Magnetite solubility and phase stabil 
ity in alkaline media at elevated temperatures. Ziemniak, S.E.; 
Jones, M.E.; Combs, K.E.S. Knolls Atomic Power Lab., Schenec- 
tady, NY (United States). May 1994. 58p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC12-76SN00052. 
Order Number DE95009335. Source: OSTI; NTIS; GPO Dep. 

Magnetite, Fe3O,4, is the dominant oxide constituent of the in- 
digenous corrosion layers that form on iron base alloys in high 
purity, high temperature water. The apparent simultaneous stability 
of two distinct oxidation states of iron in this metal oxide is respon- 
sible for its unique solubility behavior. The present work was 
undertaken to extend the experimental and theoretical bases for 
estimating solubilities of an iron corrosion product (Fe3O4/Fe(OH)2) 
over a broader temperature range and in the presence of complex- 
ing, pH-controlling reagents. These results indicate that a surface 
layer of ferrous hydroxide controls magnetite solubility behavior at 
low temperatures in much the same manner as a surface layer of 
nickel(il) hydroxide was previously reported to control the low tem- 
perature solubility behavior of NiO. The importance of Fe(ill) ion 
complexes implies not only that most previously-derived thermody- 
namic properties of the Fe(OH)3;~ ion are incorrect, but that 
magnetite phase stability probably shifts to favor a sodium ferric 
hydroxyphosphate compound in alkaline sodium phosphate solu- 
tions at elevated temperatures. The test methodology involved 
pumping alkaline solutions of known composition through a bed of 
Fe,0, granules and analyzing the emerging solution for Fe. Two 
pH-controlling reagents were tested: sodium phosphate and am- 
monia. Equilibria for the following reactions were described in 
thermodynamic terms: (a) Fe(OH)2/Fe30, dissolution and transfor- 
mation, (b) Fe(Il) and Fe(ill) ion hydroxocomplex formation 
(hydrolysis), (c) Fe(II) ion amminocomplex formation, and (d) Fe(Il) 
and Fe(Ill) ion phosphatocomplex formation. 36 refs. 


13197 (LA-UR-94-4288) C15 intermetallic compounds 
HfV2+Nb. Chu, F. (Los Alamos National Lab., NM (United States)); 
Chen, S.P.; Mitchell, T.E.; Pope, D.P.; Liu, C.T. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Grant N00014-91-J-1165P02. (CONF-941252-1: IUMRS interna- 
tional conference in Asia, Hsinchu, Hi (United States), 14-18 Dec 





1994). Order Number DE95005264. Source: OSTI; NTIS; GPO 
Dep. 

Phase fields and equilibria in the Hf-V-Nb system were deter- 
mined using a combination-of SEM, EDS and x-ray diffraction. The 
structural stability of the C15 HfV2,Nb was studied by x-ray diffrac- 
tion and specific heat measurements. The elastic constants of C15 
HfV2,Nb were measured by the resonant ultrasound spectroscopy 
technique. First-principle quantum mechanical calculations based 
on the locai-density-functional theory have been employed to study 
the total energy and electronic structure of C15 HfV2, which can be 
used to understand the physical and metallurgical properties of the 
C15 intermetallics HfV2,Nb. 


13198 (LA-UR-95-341) Plasma source ion implantation of 
ammonia into electroplated chromium. Scheuer, J.T. (Los 
Alamos National Lab., NM (United States)); Walter, K.C.; Rej, D.J.; 
Nastasi, M.; Blanchard, J.P. Los Alamos National Lab., NM (United 
States). [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950201-4: 
Annual meeting and exhibition of the Minerals, Metals and Materi- 
als Society, Las Vegas, NV (United States), 12-16 Feb 1995). 
Order Number DE95006275. Source: OSTI; NTIS; INIS; GPO Dep. 

Ammonia gas (NH3) has been used as a nitrogen source for 
plasma source ion implantation processing of electroplated 
chromium. No evidence was found of increased hydrogen concen- 
trations in the bulk material, implying that ammonia can be used 
without risking hydrogen embrittlement. The retained nitrogen dose 
of 2.1 x 10'’ N-at/cm? is sufficient to increase the surface hard- 
ness of electroplated Cr by 24% and decrease the wear rate by a 
factor of 4. 


13199 (LA-UR-95-473) Phase stability and elasticity of C15 


transition-metal intermetallic compounds. Chu, F. (Los Alamos 
National Lab., NM (United States)); Mitchell, T.E.; Chen, S.P.; Sob, 
M.; Siegl, R.; Pope, D.P. Los Alamos National Lab., NM (United 
States). [1995]. 12p. Sponsored by USDOE, Washington, DC 


(United States);National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
GRANT N00014-91-J-1165P02. (CONF-950201-6: Annual meeting 
and exhibition of the Minerals, Metals and Materials Society, Las 
Vegas, NV (United States), 12-16 Feb 1995). Order Number 
DE95007876. Source: OSTI; NTIS; GPO Dep. 

First-principle quantum mechanical calculations based on the 
local-density-functional theory have been performed to study the 
electronic, physical and metallurgical properties of C15_ inter- 
metallics MV2 (M = Zr, Hf, or Ta). The elastic constants of C15 
HfV2 + Nb were measured by the resonant ultrasound spec- 
troscopy technique. The phase stability of C15 HfV. + Nb was 
studied by specific heat measurements and by transmission elec- 
tron microscopy in a low temperature specimen holder. The total 
energies and their lattice volume dependence were used to obtain 
the equilibrium lattice constants and bulk modulus. The band 
structures at the X-point near the Fermi level were employed to un- 
derstand the anomalous temperature dependence of shear 
modulus of the C15 intermetallics. It was found that the double de- 
generacy with a linear dispersion relation of electronic levels at the 
X-point near the Fermi surface is mainly responsible for the C15 
anomalous elasticity. The density of states at the Fermi level, 
N(Ef¢), and the Fermi surface geometry were obtained to under- 
stand the low temperature phase instability of C15 HfV2 and ZrV2 
and the stability of C15 TaV2. It was proposed that the large N(E-) 
and Fermi surface nesting are the physical reasons for the struc- 
tural instability of the C15 HfV2 and ZrV>2 at low temperatures. The 
relation between anomalous elasticity and structural instability of 
C15 HfV.2 and ZrV> is also discussed. 


13200 (LBL-35991) Nonlinear optical studies of surfaces. 
Shen, Y.R. Lawrence Berkeley Lab., CA (United States). Jul 1994. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9405289—1: Surface studies by 
nonlinear optical spectroscopy conference, Kassel (Germany), 29 
May - 2 jun 1994). Order Number DE95006574. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The possibly of using nonlinear optical processes for surface 
studies has attracted increasing attention in recent years. Optical 
second harmonic generation (SHG) and sum frequency generation 


36 MATERIALS 
3601 Metals and Alloys 


(SFG), in particular, have been well accepted as viable surface 
probes. They have many advantages over the conventional tech- 
niques. By nature, they are highly surface-specific and has a 
submonolayer sensitivity. As coherent optical processes, they are 
capable of in-situ probing of surfaces in hostile environment as well 
as applicable to all interfaces accessible by light. With ultrafast 
pump laser pulses, they can be employed to study surface dy- 
namic processes with a subpicosecond time resolution. These 
advantages have opened the door to many exciting research op- 
portunities in surface science and technology. This paper gives a 
brief overview of this fast-growing new area of research. Optical 
SHG from a surface was first studied theoretically and experimen- 
tally in the sixties. Even the submonolayer surface sensitivity of the 
process was noticed fairly early. The success was, however, 
limited because of difficulties in controlling the experimental condi- 
tions. It was not until the early 1980’s that the potential of the 
process for surface analysis was duly recognized. The first surface 
study by SHG was actually motivated by the then active search for 
an understanding of the intriguing surface enhanced Raman scat- 
tering (SERS). It had been suspected that the enhancement in 
SERS mainly came from the local-field enhancement due to local 
plasmon resonances and pointing rod effect on rough metal sur- 
faces. In our view, Raman scattering is a two-photon process and 
is therefore a nonlinear optical effect. 


13201 (NUREG/CR-6273) Biaxial loading effects on frac 
ture toughness of reactor pressure vessel steel. McAfee, WJ. 
(Oak Ridge National Lab., TN (United States)); Bass, B.R.; Bryson, 
J.W. Jr.; Pennell, W.E. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Engineering Technology; Oak 
Ridge National Lab., TN (United States). Mar 1995. 68p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/TM—12866). 
Source: OSTI; NTIS; INIS; GPO. 

The preliminary phases of a program to develop and evaluate 
fracture methodologies for assessing crack-tip constraint effects on 
fracture toughness of reactor pressure vessel (RPV) steels have 
been completed by the Heavy-Section Steel Technology (HSST) 
Program. Objectives were to investigate effect of biaxial loading on 
fracture toughness, quantify this effect through existing stress- 
based, dual-parameter, fracture-toughness correlations, or propose 
and verify alternate correlations. A cruciform beam specimen with 
2-D, shallow, through-thickness flaw and a special loading fixture 
was designed and fabricated. Tests were performed using biaxial 
loading ratios of 0:1 (uniaxial), 0.6:1, and 1:1 (equi-biaxial). Critical 
fracture-toughness values were calculated for each test. Biaxial 
loading of 0.6:1 resulted in a reduction in the lower bound fracture 
toughness of ~12% as compared to that from the uniaxial tests. 
The biaxial loading of 1:1 yielded two subsets of toughness values; 
one agreed well with the uniaxial data, while one was reduced by 
~43% when compared to the uniaxial data. Results were evalu- 
ated using J-Q theory and Dodds-Anderson (D-A) micromechanical 
scaling model. The D-A model predicted no biaxial effect, while the 
J-Q method gave inconclusive results. When applied to the 1:1 bi- 
axial data, these constraint methodologies failed to predict the 
observed reduction in fracture toughness obtained in one experi- 
ment. A strain-based constraint methodology that considers the 
relationship between applied biaxial load, the plastic zone width in 
the crack plane, and fracture toughness was formulated and ap- 
plied successfully to the data. Evaluation of this dual-parameter 
strain-based model led to the conclusion that it has the capability 
of representing fracture behavior of RPV steels in the transition re- 
gion, including the effects of out-of-plane loading on fracture 
toughness. This report is designated as HSST Report No. 150. 


13202 (PNL-SA-24841) Solid-state sintering of tungsten 
heavy alloys. Gurwell, W.E. Pacific Northwest Lab., Richland, WA 
(United States). Oct 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC06-76RL01830. 
(CONF-9410213-5: 1994 international conference on tungsten and 
refractory metals, McLean, VA (United States), 17-19 Oct 1994). 
Order Number DE95007749. Source: OSTI; NTIS; INIS; GPO Dep. 

Solid-state sintering is a technologically important step in the fab- 
rication of tungsten heavy alloys. This work addresses practical 
variables affecting the sinterability: powder particle size, powder 
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mixing, and sintering temperature and time. Compositions contain- 
ing 1 to 10 micrometer (uM) tungsten (W) powders can be fully 
densified at temperatures near the matrix solidus. Blending with an 
intensifier bar provided good dispersion of elemental powders and 
good as-sintered mechanical properties under adequate sintering 
conditions. Additional ball milling increases powder bulk density 
which primarily benefits mold and die filling. Although fine, 1 4m W 
powder blends have high sinterability, higher as-sintered ductilities 
are reached in shorter sintering times with coarser, 5 um W 
powder blends; 104m W powder blends promise the highest as- 
sintered ductilities due to their coarse microstructural W. 


13203 (SAND-94-3046C) The response of hydrotaicite 
coated aluminum to sealing with transition metal salt solu- 
tions. Buchheit, R.G.; Martinez, M.A. Sandia National Labs., 
Albuquerque, NM (United States). [1994]. 2p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-950518-1: 187. meeting of the Electro- 
chemical Society, Reno, NV (United States), 21-26 May 1995). 
Order Number DE95004767. Source: OSTI; NTIS; GPO Dep. 

Objective was to determine if the protective coating could be en- 
hanced by filling intercrystalline spaces or by reinforcing the 
coating at intermetallic particles by exposure to aqueous transition 
metal salt solutions. Two oxy-anion analogs to chromate were 
used: permanganate and molybdate. Ce(Ill) (as Ce(NO3)3) was 
also studied. (Al alloys 2024-T3 and 6061-T6 were used as sub- 
strates.) Results are summarized. 4 figs, 1 tab, 3 refs. 


13204 (SAND-95-0280C) Chromate-free corrosion resistant 
conversion coatings for aluminum alloys. Buchheit, R.G. (San- 
dia National Labs., Albuquerque, NM (United States)); Drewien, 
C.A.; Martinez, M.A.; Stoner, G.E. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950201-—2: Annual meeting and exhibition of the Minerals, 
Metals and Materials Society, Las Vegas, NV (United States), 12- 
16 Feb 1995). Order Number DE95007742. Source: OSTI; NTIS; 
GPO Dep. 

Inorganic polycrystalline hydrotalcite, Li2[Alo(OH)¢jo-CO3-3H20, 
coatings can be formed on aluminum and aluminum alloys by ex- 
posure to alkaline lithium carbonate solutions. This process is 
conducted using methods similar to traditional chromate conversion 
coating procedures, but does not use or produce toxic chemicals. 
The coating provides anodic protection and delays the onset of 
pitting during anodic polarization. Cathodic reactions are also inhib- 
ited which may also contribute to corrosion protection. Recent 
studies have shown that corrosion resistance can be increased by 
sealing hydrotalcite coated surfaces to transition metal salt solu- 
tions including Ce(NO3)3, KMnO, and Na2MoO,. Results from 
these studies are also reported. 


13205 (SAND-95-0281C) Pulsed ion beam surface treat- 
ment for preparing rapidly solidified corrosion resistant steel 
and aluminum surfaces. Buchheit, R.G. (Sandia National Labs., 
Albuquerque, NM (United States)); Maestas, L.M.; Mcintyre, D.C.; 
Stinnett, R.W.; Greenly, J.B. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950201-5: Annual meeting and exhibition of the Minerals, 
Metals and Materials Society, Las Vegas, NV (United States), 12- 
16 Feb 1995). Order Number DE95007741. Source: OSTIi; NTIS; 
GPO Dep. 

Intense, pulsed ion beams were used to melt and rapidly resolid- 
ify Types 316F, 316L and sensitized 304 stainless steel surfaces to 
eliminate the negative effects of microstructural heterogeneity on 
localized corrosion resistance. Anodic polarization curves deter- 
mined for 316F and 316L showed that passive current densities 
were reduced and pitting potentials were increased due to ion 
beam treatment. Type 304 samples sensitized at 600 C for 100 h 
showed no evidence of grain boundary attack when surfaces were 
ion beam treated. Equivalent ion beam treatments were conducted 
with a 6061-T6 aluminum alloy. Electrochemical impedance experi- 
ments conducted with this alloy exposed to an aerated chloride 
solution showed that the onset of pitting was delayed compared to 
untreated control samples. 
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13206 (SVF-526) Corrosion in flue gas scrubbers for 
recovery- and sulphite boilers. Stroem, S. (Korrosionsinstitutet, 
Stockholm (Sweden)); Bergman, G.; Petersson, K.; Troselius, L. 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). Feb 
1995. 258p. (In Swedish). Order Number DE95755192. Source: 
OSTI; NTIS. 

In many sulphate and sulphite pulp mills in Sweden and abroad 
problems have arisen in scrubbers for flue gases from soda and 
sulphite recovery boilers. In the prevailing environments the risks of 
corrosion damage are comparatively great at use of both metallic 
and non-metallic materials. The present investigation includes a lit- 
erature survey of corrosion in flue gas scrubbers for soda and 
sulphite recovery boilers. Furthermore experiences of materials and 
corrosion have been collected from 24 flue gas scrubbers for soda 
and sulphite recovery boilers in Sweden. Field exposures with dif- 
ferent metallic materials and glass-fibre reinforced ester plastics 
(FRP) have been performed at a number of. plants. Inspections 
have also been carried out of some scrubbers. 34 refs, 4 figs, 6 
extensive appendices 


13207 (UCRL-ID—120258) The elevated temperature tensile 
properties of S-200E commercially pure beryllium. Henshall, 
G.A.; Torres, S.G.; Hanafee, J.E. Lawrence Livermore National 
Lab., CA (United States). 1 Mar 1995. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95009331. Source: OSTI; NTIS; GPO Dep. 

Experiments were performed at 300-100 C in longitudinal and 
transverse orientations at quasi-static strain rate 5.5 x 10~4s~". 
Results show that the stress-strain curve is smooth, without yield 
points or serrations. Yield stress and ultimate tensile stress de- 
crease monotonically with temperature. Similar strengths were 
measured for both orientations. Failure elongation vs temperature 
is complex. 


13208 (WHC-SD-W236A-ES—004) Effects of hydrogen on 
carbon steels at the Multi-Function Waste Tank Facility. Carlos, 
W.C. Westinghouse Hanford Co., Richland, WA (United States). 8 
Feb 1995. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE95007194. Source: OSTI; NTIS; INIS; GPO Dep. 

Concern has been expressed that hydrogen produced by corro- 
sion, radiolysis, and decomposition of the waste could cause 
embrittlement of the carbon steel waste tanks at Hanford. The con- 
cern centers on the supposition that the hydrogen evolved in many 
of the existing tanks might penetrate the steel wall of the tank and 
cause embrittlement that might lead to catastrophic failure. This 
document reviews literature on the effects of hydrogen on the car- 
bon steel proposed for use in the Multi-Function Waste Tank 
Facility for the time periods before and during construction as well 
as for the operational life of the tanks. The document draws sev- 
eral conclusions about these effects. Molecular hydrogen is not a 
concern because it is not capable of entering the steel tank wall. 
Nascent hydrogen produced by corrosion reactions will not embrit- 
tle the steel because the miki steel used in tank construction is not 
hard enough to be susceptible to hydrogen stress cracking and the 
corrosion product hydrogen is not produced at a rate sufficient to 
cause either loss in tensile ductility or blistering. If the steel in- 
tended for use in the tanks is produced to current technology, 
fabricated in accordance with good construction practice, postweld 
heat treated, and operated within the operating limits defined, hy- 
drogen will not adversely affect the carbon steel tanks during their 
50-year design life. 26 refs. 
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Refer also to citation(s) 12076, 12802, 12878, 12982, 13065, 
13140, 13152, 13164, 13166, 13178, 13180, 13200, 13393, 14453, 
14482, 14494, 14578 


13209 (ANL/IPNS/CP-83321) Crystal structure, short-range 
oxygen defects, and water adsorption in La- and Nd-modified 
ZrO2. Loong, C.K. (Argonne National Lab., IL (United States)); 
Richardson, J.W. Jr.; Iton, L.E.; Ozawa, M. Argonne National Lab., 
IL (United States). [1995]. 7p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
941144-71: 1994 fall meeting of the Materials Research Society 
(MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). Order 
Number DE95007134. Source: OSTI; NTIS; INIS; GPO Dep. 

Doping Rare-earth (RE) elements to ZrO. helps stabilize the cu- 
bic and tetragonal phases and improves resistance to thermal 
shock and sintering at high temperatures. Since a RE ion has a 
lower valency (3*) than Zr ion (4*), oxygen vacancies are formed 
to preserve electroneutrality. We have studied the crystal structure 
of Lap. 1Zto.901.95 and Ndpo +Zro.90;.95 by neutron diffraction and 
examined the associated oxygen defects by a Fourier transform of 
the filtered residual diffuse scattering. The hydration process was 
investigated by inelastic neutron-scattering measurements of the 
hydrogen vibrational density of states of the surface hydroxyl 
groups and physisorbed water on these fine powders. We compare 
the O-H stretch vibrations for samples from with only surface 
hydroxyl groups to multilayer coverage of water molecules. The de- 
creasing energies and increasing widths of the O-H stretch bands 
with increasing H2O coverage indicate the influence of hydrogen 
bonding on the motion of water molecules. Similar elastic and in- 
elastic experiments were also performed on a high surface-area 
pure ZrO. powder. 


13210 (BNL-60717) Vacancy related defects in thin film 
Pb(ZrTi)O3 materials. Krishnan, A. (Michigan Technological Univ., 
Houghton, Mi (United States). Dept. of Physics); Keeble, D.J.; 
Ramesh, R.; Warren, W.L.; Tuttle, B.A.; Pfeffer, R.L.; Nielsen, B.; 
Lynn, K.G. Brookhaven National Lab., Upton, NY (United States); 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016 ; AC04-94AL85000. (CONF-941144— 
65: 1994 fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 28 Nov - 2 dec 1994). Order Number 
DE95007696. Source: OSTI; NTIS; INIS; GPO Dep. 

Positron annihilation techniques have been applied to character- 
ize vacancy-related defects in ferroelectric thin film structures. 
Variable energy positron beam measurements were carried out on 
doped and undoped Pb(ZrTi)O3 (PZT) samples subjected to differ- 
ent post-deposition cool down and anneal conditions. The PZT was 
deposited by sol-gel with either with platinum or RuO, electrodes, 
or by laser ablation with Lag 5Srp 5CoO3 electrodes. The RuO2 and 
Lao 5Sro.5CoO3 electrode samples showed a smaller S-parameter 
compared to those deposited with Pt electrodes consistent with an 
improved PZT layer quality. For laser ablated samples cooled in a 
reducing ambient an increase in S-parameter for both the PZT and 
Lag.5Sto,5CoO3 layers was observed indicating an increase in neu- 
tral or negatively charged open-volume defects. 


13211 


(BNL-61393) Stoichiometry, structure, and proper- 
ties of LagNiO4,; and Laj_,Sr,NiO,g; 5. Buttrey, DJ. (Univ. of 
Delaware, Newark, DE (United States). Dept. of Chemical Engi- 
neering); Sachan, V.; Tranquada, J.M.; Lorenzo, J.E. Brookhaven 
National Lab., Upton, NY (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 


76CHO00016. (CONF-941176-2: 7. international symposium on 
superconductivity, Kita Kiyushu (Japan), 8-11 Nov 1994). Order 
Number DE95007682. Source: OSTI; NTIS; INIS; GPO Dep. 

The oxygen content phase diagram of LagNiO4,; has been 
studied in detail using x-ray and neutron diffraction data from well- 
characterized specimens. There are numerous phase separations 
and phase transitions which are observed with changes in temper- 
ature and composition. The complexity of the phase diagram arises 
primarily from oxygen defect interactions, however the authors have 
also obtained evidence for coupled charge and spin ordering at 5 = 
0.125 corresponding to organization of holes into ordered domain 
walls. These domain walls act as antiphase boundaries between 
stripes of antiferromagnetically ordered nickel moments. Neutron 
scattering data on Sr-substituted compositions with well-defined 
oxygen content indicate incommensurate charge and spin correla- 
tions closely related to those in the x=0, 6 = 0.125 composition. 
The incommensurability approaches 1/4 and the correlation length 
increases as the hole concentration approaches p = x+26 = 0.25. 


13212 (BNL-61459) Magnetic structures in RNi2B2C (R = 
Ho, Er) superconductors. Stassis, C. (lowa State Univ., Ames, IA 
(United States). Dept. of Physics and Astronomy); Goldman, A.1.; 
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Dervenagas, P.; Zarestky, J.; Canfield, P.C.; Cho, B.K.; Johnston, 
D.C.; Sternlieb, B.; Sternlieb, B. Brookhaven National Lab., Upton, 
NY (United States). [1994]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC02-76CH00016. 
(CONF-941144—-89: 1994 fall meeting of the Materials Research 
Society (MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). 
Order Number DE95008370. Source: OSTI; NTIS; .INIS; GPO Dep. 

Single crystal neutron diffraction techniques have been employed 
to study the evolution of magnetic structures in RNi2Bo.C com- 
pounds in an attempt to understand the relationship between 
magnetic ordering and superconductivity in several members of 
this series. For HoNi2B2C, below the superconducting transition (T, 
= 8 K), an incommensurate magnetic structure characterized by 
two wave vectors (0.585 a* and 0.915 c*) is found in a narrow 
temperature range between 4.7 K and 6 K. This is the same tem- 
perature range where bulk measurements find a deep minimum in 
the upper critical field, H.2. Below 4.7 K, HoNi2BoC is a simple 
collinear antiferromagnet. ErNizBoC (T-= 11 K) orders in an incom- 
mensurate modulated antiferromagnetic state characterized by an 
ordering wave vector 0.553 a* below 7 K, which coexists with su- 
perconductivity. 


13213 (CONF-931108-112) Quantitative X-ray microanaly- 
sis for the study of nanometer-scale phases in the AEM. 
Anderson, |.M. (Oak Ridge National Lab., TN (United States). 
Metals and Ceramics Div.); Bentley, J.; Carter, C.B. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Fall meeting of the Materials Research Society (MRS); 
Boston, MA (United States); 29 Nov - 3 dec 1993. Order Number 
DE95006623. Source: OSTI; NTIS; GPO Dep. 

Secondary excitation can be a large source of inaccuracy in 
quantitative X-ray microanalysis of inhomogeneous specimens in 
the AEM. The size of the secondary excitation component in the 
measured X-ray spectrum is sensitive to the geometry of the thin 
foil specimen. Secondary excitation has been examined in a seflf- 
supporting disc specimen of composition NiO-20 wt.% TiO. which 
has been partially masked by a gold slot washer. The ratio of the 
intensities of the characteristic K, peaks of Ti and Ni in X-ray spec- 
tra from a periclase-structured phase, of nominal composition NiO, 
has been measured to be Ny/Ny; ~ 0.005. There is no apparent Ti 
Lo3 signal in the corresponding electron energy-loss spectrum. 
The secondary excitation contribution to the characteristic Ti Ka- 
peak from all sources can therefore be no larger than 0.5%. It 
should be possible to reduce this modest level of secondary excita- 
tion still further with a better masking arrangement. 


13214 (CONF-940416-33) Polarization relaxation in zinc 
oxide varistors from 77 K to 450 K. Major, R.W. (Univ. of Rich- 
mond, VA (United States). Dept. of Physics); Werner, A.E.; Wilson, 
C.B.; Modine, F.A. Oak Ridge National Lab., TN (United States). 
Oct 1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 96. annual meet- 
ing of the American Ceramic Society (ACS); Indianapolis, IN 
(United States); 25-28 Apr 1994. Order Number DE95007761. 
Source: OSTI; NTIS; GPO Dep. 

The time and temperature dependences of polarization currents 
are investigated to higher temperatures and with greater tempera- 
ture resolution than has been reported previously for zinc oxide 
varistors. Arrhenius plots yield thermal activation energies near 140 
and 8 meV, which are in reasonable agreement with values re- 
ported recently, as well as an additional thermally activated level at 
0.66 eV, which emerges in the extension of the measurements to 
T > 300K. Conductance data in this higher temperature range for 
the same samples yield the nearly identical energy of 0.68 eV for 
the intergranular (Schottky) barrier height. The temperature depen- 
dence of the exponent m in the power-law expression for the 
current-time dependence | = Iot-™ was carefully examined and 
found to change twice from 0.5 to 1.0. The non-monotonic behav- 
ior of m with temperature is interpreted as due to resolution of the 
polarization currents from two different traps each of which makes 
the transition from diffusive to dispersive transport as temperature 


is lowered rather than, for example, a complicated distribution of 
relaxation times. 
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13215 (CONF-940926-5) Local texture and grain boundary 
misorientations in high Ho oxide superconductors. Kroeger, 
D.M. (Oak Ridge National Lab., TN (United States)); Goyal, A.; 
Specht, E.D.; Tkaczyk, J.E.; Sutliff, J; DeLuca, J.A.; Wang, Z.L.; 
Riley, G.N. Jr. Oak Ridge National Lab., TN (United States). [1995]. 
27p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 7. conference on superconduc- 
tivity and applications; Buffalo, NY (United States); 7-9 Sep 1994. 
Order Number DE95007004. Source: OSTI; NTIS; GPO Dep. 

The orientations of hundreds of contiguous grains in high Jc 
TIBazCazCu30, deposits and (Bi, Pb)2 SreCapCu3O, powder-in- 
tube tapes have been determined from electron back scatter 
diffraction patterns (EBSP). The misorientation angles and axes of 
rotation (angle/axis pairs) for grain boundaries connecting these 
grains were calculated. For both materials the population of low 
angle boundaries was found to be much larger than expected 
from calculations based on the macroscopic texture. The 
TIBagCa2Cu30, deposits exhibit pronounced local texture which 
has been defined by EBSP and x-ray diffraction. Locally grains 
show significant in-plane (a-axis) alignment even though macro- 
scopically a-axes are random, indicating the presence of colonies 
of grains with similar a-axis orientations. In (Bi, Pb)2 Sr2CazCugO, 
tapes no local texture was observed. In both materials the exis- 
tence of connected networks of small angle grain boundaries can 
be inferred. Coincident site lattice (CSL) grain boundaries are also 
present in higher than expected numbers. Grain boundary energy 
thus appears to play a significant role in enhancing the population 
of potentially strongly-linked boundaries. We propose that long 
range strongly-linked conduction occurs through a percolative net- 
work small angle (and perhaps CSL) grain boundaries. 


13216 (CONF-941013-28) Formation of anisotropic Te 
1212, Ti-2212, Tl-1223 and TI-2223 particles using aerosol flow 
reacted powders. Paranthaman, M.; Goyal, A.; Heatherly, D.E.; 
Kroeger, D.M. Oak Ridge National Lab., TN (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States);Oak Ridge Inst. for Science and Education, TN (United 


States). DOE Contract AC05-840R21400. From Applied supercon- 

ductivity conference; Boston, MA (United States); 16-21 Oct 1994. 

Order Number DE95007400. Source: OSTI; NTIS; GPO Dep. 
Highly anisotropic particles of Tl-1212, Tl-2212, Tl-1223 and TI- 


2223 superconductors were grown. The Tl-free precursor 
powders with the compositions Ba;CazCusAgo370g and 
BazCa2CusAgo 3707 were prepared using an aerosol flow reactor. 
These precursor powders were then post-annealed in 0.1 atm oxy- 
gen at 700 C for 4h to reduce the carbon present and mixed with 
TlzO3 (typical composition of Tix; x = 0.6-1.0). The Tl-containing 
powders were heated in sealed gold tubes between 650-890 C for 
various times. X-ray diffraction showed that the TI-2212 and TI- 
2223 phases were stable over a wide range of temperatures. 
Scanning electron microscopy showed evidence for the presence 
of high aspect-ratio particles. These highly anisotropic particles 
may be of interest for the preparation of powder-in-tube and other 
powder deposited conductors, for current leads, and for grain align- 
ment studies. 


13217 (CONF-9410165-11) Recent neutron scattering re- 
sults on high-temperature superconductors. Mook, H.A. (Oak 
Ridge National Lab., TN (United States)); Dai, P.; Aeppli, G.; Ma- 
son, T.E.; Hecker, N.E.; Harvey, J.A.; Armstrong, T.; Salama, K.; 
Lee, D. Oak Ridge National Lab., TN (United States). 16 Sep 
1994. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Neutron scatter- 
ing; Sendai (Japan); 11-14 Oct 1994. Order Number DE95007028. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Triple-axis spectrometry has been used to determine the mag- 
netic excitations in YBa2Cu3,07. Polarized measurements at 100 K 
show the scattering consists of a peak near 40 meV superposed 
on a small relatively flat background. The 40-meV peak is found to 
be sharp in energy and anisotropic in momentum occupying a 
square portion of the Cu-O reciprocal lattice plane. The tempera- 
ture dependence of the scattering is identical at the square side 
and corner. Polarized measurements show that the small 
background scattering observed at 100 K disappears below the su- 
perconducting transition. Resonant absorption measurements 
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made to examine the Cu phonons show that no changes in the 
phonons occur at the superconducting transition. 


13218 (CONF-941144—74) Coherent V203 precipitates in o- 
Al,0, co-implanted with vanadium and oxygen. Gea, L.A. (Oak 
Ridge National Lab., TN (United States). Solid State Div.); Boatner, 
L.A.; Budai, J.D.; Rankin, J. Oak Ridge National Lab., TN (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 1994 fall 
meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 28 Nov - 2 dec 1994. Order Number DE95007404. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The oxides of vanadium VO. and V2Oz3 are of fundamental and 
practical interest since they undergo structural phase transitions 
during which large variations in their optical and electronic proper- 
ties are observed. In the present work, the authors report the 
formation of buried precipitates of V2O, in sapphire by ion implan- 
tation and thermal annealing. It was found that the co-implantation 
of oxygen and vanadium was required in order to form nanophase 
V203 precipitates. Additionally, these precipitates, which formed 
only following an anneal of the co-implanted sample under reduc- 
ing conditions, are coherent with the sapphire lattice. Two epitaxial 
relationships were observed: (0001)V203//(0001) a-AlzO3 and 
(11-—20)V203//(0001) a-Al2zO3. This finding is in agreement with 
results obtained elsewhere for thin films of V2O3 deposited on c- 
axis-oriented sapphire. 


13219 (CONF-941144—76) Structural chemistry of some 
phases in the YC-Ni-B system. Chakoumakos, B.C. (Oak Ridge 
National Lab., TN (United States). Solid State Div.). Oak Ridge Na- 
tional Lab., TN (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 1994 fall meeting of the Materials Research Society (MRS); 
Boston, MA (United States); 28 Nov - 2 dec 1994. Order Number 
DE95007403. Source: OSTI; NTIS; GPO Dep. 

NiB, monoclinic Nig4B3, NiogB and NigB were prepared by arc- 
melting and their room-temperature crystal structures were refined 
by Rietveld analysis of neutron powder diffraction data. The NiB re- 
finement is altogether new data. Although the B atoms in NiB form 
characteristic zigzag chains, the primary coordination of each atom 
by atoms of the other kind is similar and distinctively sevenfold, 
with one short (2.117 A), two intermediate (2.152 A), and four long 
(2.163 A) bonds. Other samples with stoichiometries (YC)nNi2Bo, n 
= 3, 4, did not yield single-phase material, but both x-ray and neu- 
tron powder diffraction suggest that the n = 4 structure is present in 
both of these samples. Phase-pure samples of these homologues 
may require non-stoichiometry and a more controlled thermal 
history than is attainable by arc melting. To screen samples for su- 
perconductivity, ac susceptibility measurements were made using 
the mutual inductance method with ac signal of 200 Hz. 


13220 (CONF-941144—90) Nanoindentation and nano- 
scratching of hard coating materials for magnetic disks. Tsui, 
T.Y. (Rice Univ., Houston, TX (United States). Dept. of Materials 
Science); Pharr, G.M.; Oliver, W.C.; Chung, Y.W.; Cutiongco, E.C.; 
Bhatia, C.S.; White, R.L.; Rhodes, R.L.; Gorbatkin, S.M. Oak Ridge 
Nationai Lab., TN (United States). [1994]. 6p. Sponsored by US- 
DOE, Washington, DC (United States);Texas Advanced Research 
Program, TX (United States);Department of Defense, Washington, 
DC (United States). DOE Contract AC05-840R21400. Grant 
003604-024. From 1994 fall meeting of the Materials Research So- 
ciety (MRS); Boston, MA (United States); 28 Nov - 2 dec 1994. 
Order Number DE95008776. Source: OSTI; NTIS; GPO Dep. 
Nanoindentation and nanoscratching experiments have been 
performed to assess the mechanical and tribological behavior of 
three thin film materials with potential application as wear resistant 
coatings for magnetic disk storage: (1) hydrogenated-carbon 
(CHx); (2) nitrogenated-carbon (CNx); and (3) boron suboxide 
(BOx). The hardness and elastic modulus were measured using 
nanoindentation. Ultra-low load nanoscratching tests were per- 
formed to assess the relative scratch resistance of the films and 
measure their friction coefficients. The mechanical and tribological 
performance of the three materials are discussed and compared. 


13221 (CONF-941144—92) Analytical electron microscopy 
of precipitates in lon-implanted MgAl20, spinel. Evans, N.D. 





(Oak Ridge Inst. for Science and Education, TN (United States)); 
Zinkle, S.J.; Bentley, J. Oak Ridge National Lab., TN (United 
States); Oak Ridge Inst. for Science and Education, TN (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400 AC05- 
76OR00033. From 1994 fall meeting of the Materials Research 
Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 1994. 
Order Number DE95007406. Source: OSTI; NTIS; INIS; GPO Dep. 

Magnesium aluminate spinel (MgAlpO,) is being considered as 
an insulator material within proposed fusion reactors where 
considerable radiation fields are anticipated. Analytical electron mi- 
croscopy (AEM) has been used to investigate precipitates within 
MgAl2O, spinel following implantation of Alt, Mg*, or Fe** ions. 
Combined diffraction experiments, energy dispersive X-ray spec- 
trometry (EDS), electron energy-loss spectrometry (EELS), and 
energy-filtered imaging were employed to identify and characterize 
precipitates observed in the implanted ion region. Diffraction stud- 
ies suggested these are metallic aluminum colloids, although EELS 
and energy-filtered images revealed this to be the case only for the 
Al*+ and Mg* implantations, and not for Fe*+ ion implantations. 
Multiple-least-squares (MLS) fitting of EELS spectra was employed 
to quantify the volume fraction of metallic aluminum when present 
in the implanted ion region. Energy-filtered images of the implanted 
ion region clearly show the colloid distribution in the Al* and Mg* 
implanted spinel. Energy-filtered images from the Fe 2+ ion 
implanted spinel indicate that the features visible in diffraction con- 
trast cannot be associated with either metallic aluminum or 
iron-rich precipitates. 


13222 (CONF-941144-102) Direct determination of grain 
boundary atomic structure in SrTiO3. McGibbon, M.M.; Brown- 
ing, N.D.; McGibbon, A.J.; Chisholm, M.F.; Pennycook, S.J. Oak 
Ridge National Lab., TN (United States). Dec 1994. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From 1994 fall meeting of the Materials Research 
Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 1994. 
Order Number DE95008847. Source: OSTI; NTIS; INIS; GPO Dep. 

In the electroceramic SrTiO3 the grain boundary atomic structure 
governs a variety of electrical properties such as non-linear |-V 
characteristics. An understanding of this atomic structure-property 
relationship for individual grain boundaries requires a technique 
which probes both composition and chemical bonding on an atomic 
scale. Atomic structure models for tilt boundaries in SrTiO3 bicrys- 
tals have been determined directly from experimental data, by 
combining high-resolution Z-contrast imagine to locate the cation 
columns at the boundary, with simultaneous electron energy loss 
spectroscopy to examine light element coordination at atomic reso- 
lution. In this paper we compare and contrast the grain boundary 
structure models of symmetric and asymmetric boundaries in 
SrTiO3. 


13223 (CONF-941144—110) Morphology and microstructure 
of (111) crystalline CeO. films grown on amorphous SiO2 sub- 
strates by pulsed-laser ablation. Zhu, S.; Lowndes, D.H.; Budai, 
J.D.; Thundat, T.; Norton, D.P.; Warmack, R.J. Oak Ridge National 
Lab., TN (United States). Nov 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 1994 fall meeting of the Materials Research Society (MRS); 
Boston, MA (United States); 28 Nov - 2 dec 1994. Order Number 
DE95008842. Source: OSTI; NTIS; GPO Dep. 

The surface morphology and microstructure of (111)-oriented 
CeO, thin films, grown on amorphous fused silica (SiO. substrates 
by low-energy-ion-beam assisted pulsed laser ablation, have been 
studied by atomic force microscopy (AFM) and x-ray diffraction 
(XRD). These CeOz films are aligned with respect to a single in- 
plane axis despite being deposited on an amorphous substrate. 
There is a honeycomb-like growth morphology to the films and 
island-growth can be observed in thicker films. These islands, in- 
side of which are high density of honeycomb-like clusters, are 
separated by a void network with ~700 nm width. However, on the 
surface of the thinnest film (~3 nm), only very small clusters (di- 
ameter <60 nm) appear, and the boundaries of the void network 
are undefined, which implies that the film is just beginning to coa- 
lesce into clusters (grains). The combined AFM images and XRD 
pattern suggest these clusters probably are the initial seeds for the 
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subsequent island growth. Based on these results, the growth 
mechanism of oriented CeO films on amorphous fused silica sub- 
strates is discussed. 


13224 (DOE/ER/12128-T1) Combustion synthesis and 
engineering of nanoparticles for electronic, structural and su- 
perconductor applications. Annual progress report, August 20, 
1993—May 30, 1994. Stangle, G.C.; Amarakoon, V.R.W.; Schulze, 
W.A. New York State Coll. of Ceramics, Alfred, NY (United States). 
30 May 1994. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-93ER12128. Order Number 
DE95008119. Source: OSTI; NTIS; GPO Dep. 

Fully dense, nanocrystalline ceramic articles were prepared by 
the new nanofabrication process developed in this research pro- 
gram. The process consists of two steps: synthesis of ceramic 
nanoparticles and fabrication of dense, nanocrystalline ceramic 
parts. The synthesis step produced 10-nanometer-diameter crystal- 
lites and is capable of being scaled up to kilogam/hour production 
rates. The fabrication step produced dense articles at significantly 
reduced sintering temperatures and times-representing a factor of 
10-100 reduction in process energy requirements. The process 
was demonstrated by producing ultrafine-gained yttria-doped ZrOz, 
an important material with a variety of energy-related applications 
(e.g., solid electrolytes, oxygen sensors, electrode materials, ther- 
mal barrier coatings, etc.); BaTiO, (for capacitor applications); and 
YBazCu307_,(a high-temperature superconductor with uses, e.g., 
in magnetic flux trapping and high-speed capacitor applications). 
Results from this reporting period (September 1993-May 1994) 
clearly illustrate the capabilities of this energy-efficient and directly 
commercializable process for producing dense, nanocrystalline, 
multicomponent oxide ceramics. 


13225 (DOE/ER/45219-T3) Defect characterization of elec- 
tronic conducting pseudo-perovskite systems. Final report. 
Anderson, H.U.; Nasrallah, M.; Sparlin, D.M.; Parris, P.E. Missouri 
Univ., Rolla, MO (United States). [1994]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER45219. Order Number DE95007487. Source: OSTI; NTIS; 
GPO Dep. 

The goal of the program has been to study the interrelationships 
between electrical conductivity, oxidation-reduction kinetics, defect 
structure, and composition of n- and p-type binary and ternary tran- 
sition metal oxides. The stimulus for making these studies was the 
observation that both conducting n and p type oxides displayed a 
dependence on oxygen activity that was not predicted by the de- 
fect chemistry of their majority defects. The project has focused 
primarily on the understanding of electronic and ionic conduction in 
the REBO, oxides, where RE is a rare earth ion and B is a transi- 
tion metal ion. This is being done by studying the interrelationships 
between the electronic and ionic conductivity, the electronic 
structure of the B site transition metal ion, and the acceptor con- 
centration. The dependence of these characteristics on the oxygen 
activity, the temperature, and the defect chemistry of the oxide sys- 
tem is being determined. Theoretical mechanisms and models are 
being developed from the body of experimental results to provide a 
predictive tool. The effect of dopants and impurities, processing, 
electrical and thermal stability as a function of oxygen activity and 
temperature and their relationship to defect chemistry of the per- 
ovskite type oxides have been studied extensively by this research 
team. As a result of the difference in mobility between electronic 
and ionic defects, the electrical conductivity changes as the 
concentration of electronic defects changes. Thus, electrodes or re- 
sistors consisting of such oxides are susceptible to instabilities in 
resistance as they are cycled into temperature regimes where ther- 
modynamic equilibrium may be attained. Many of the new energy 
conversion systems which use such oxides are encountering diffi- 
culties as a result of this instability in resistivity. 


13226 (DOE/ER/45357-9) Defects and transport in mixed 
oxides. Progress report, October 1, 1993—December 20, 1994. 
Dieckmann, R. Cornell Univ., Ithaca, NY (United States). Dept. of 
Materials Science and Engineering. 20 Dec 1994. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER45357. Order Number DE95006639. Source: OSTI; NTIS; 
GPO Dep. 
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The Pl of this research program came to Cornell University from 
Hannover (Germany) in July 1987. Beginning in Fall 1987 a new 
research group and a new research facilities were built up at Cor- 
nell. The program “Defects and Transport in Mixed Oxides” was 
started in July 1988. The last progress report for this program was 
written on September 30, 1993 and submitted to DOE with the last 
renewal proposal. Significant progress has been made in the areas 
of: (i) the nonstoichiometry of quasi-binary spinels, (ii) the cation 
tracer diffusion in oxide solid solutions of the type (Fe,Me)3_ ;O,, 
(iii) the Monte-Carlo simulation of the cation diffusion in spinel solid 
solutions, (iv) interdiffusion measurements in the spinel solution 
(Fe,Mn)3_ 5O4, and (v) defect-related properties of Co, _ 50. 


13227 (INIS-UA-006, pp. 3-7) Radiation-stimulated diffu- 
sion in HTSC. Kirsanov, V.V. (Tverskoj Politekhnicheskij Institut, 
Tver’ (Russian Federation)); Musin, N.N. Natsional’nyi Nauchnyi 
Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 
1992. 150p. (in Russian). In Physics of radiation damage and radi- 
ation materials technology. Order Number DE95624095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The molecular dynamics method is used to study the propaga- 
tion of Cu-O collision chains along (001) direction in Y Bag Cus O7 
ideal crystallite with additional oxygen ions introduced into oxygen 
vacancies. It has been found that in some cases due to injection of 
additional oxygen ions the process of defect formation is replaced 
by radiation-stimulated diffusion. The angular dependences of the 
oxygen displacement threshoki energy and its change due to pres- 
ence of additional o-ions were calculated. The angular dependence 
of the activation energy for O-ions migration was also found. 


13228 (LA-12876-T) Engineered materials for appliation in 
severe metallurgical environments; Tantalum-carbon alloy de- 
velopment. Axier, K.M. Los Alamos National Lab., NM (United 
States). Feb 1995. 154p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95006838. Source: OSTI; NTIS; GPO Dep. 

A suite of investigations has been completed to develop and 
demonstrate a construction material for use in severely corrosive 
metallurgical processing environments. The material is a tantalum- 
base alloy with inclusions of Ta,C. Alloy development work 
involved multi-step thermal processing to invoke specific 
microstructural features. The kinetics of carbide formation from su- 
persaturated solid solutions of carbon in tantalum were established. 
Performance evaluation of the alloy was conducted and the alloy 
has been demonstrated to outperform any previously studied 
metallic construction material used in pyrometallurgical processing 
of plutonium. Specific microstructural features of the alloy have 
been identified which provide the extreme corrosion resistance. 
Grain boundary occupancy by the TaoC phase is associated with 
the corrosion resistance to liquid metal. Precipitation from the su- 
persaturated condition invokes a microstructure with the most 
significant grain boundary delineation by carbide inclusions and 
hence provides the most corrosion resistant attributes. It has been 
experimentally proven that the precipitate growth rate is not dic- 
tated solely by the diffusion rate of the interstitial species and is 
more complex. The observed growth rate of carbide precipitates in- 
volves several competing effects. 


13229 (LA-UR-95-342) Pulsed laser deposition of zeolltic 
membranes. Peachey, N.M. (Los Alamos National Lab., NM 
(United States)); Dye, R.C.; Ries, P.D. Los Alamos National Lab., 
NM (United States). [1995]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-941259—1: 17. international conference on lasers and ap- 
plicators, Qubec (Canada), 12-14 Dec 1994). Order Number 
DE95006274. Source: OSTI; NTIS; GPO Dep. 

The pulsed laser deposition of zeolites to form zeolitic thin films 
is described. Films were grown using both mordenite and faujasite 
targets and were deposited on various substrates. The optimal 
films were obtained when the target and substrate were separated 
by 5 cm. These films are comprised of small crystallites embedded 
in an amorphous matrix. Transmission electron microscopy reveals 
that the amorphous material is largely porous and that the pores 
appear to be close to the same size as the parent zeolite. Zeolotic 
thin films are of interest for sensor, gas separation, and catalytic 


applications. 
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13230 (ORNL/M-4021) Solid state sintering of silicon ni- 
tride ARL-CR-114. Final report. Mangels, J. (Ceradyne, Inc., 
Costa Mesa, CA (United States)); Mikijelj, B. Oak Ridge National 
Lab., TN (United States); Ceradyne, Inc., Costa Mesa, CA (United 
States). Sep 1994. 78p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95007291. Source: OSTI; NTIS; GPO Dep. 

This report describes the development of SigN,material composi- 
tions in the SigN4-Y203-SiO2-Mo2C system with good high 
temperature stress rupture properties which could be used in en- 
gine components. Two distinct processing routes were examined in 
the course of the program: SSN and SRBSN. SRBSN was chosen 
for material property optimization. After characterization of two opti- 
mized compositions in the above system, demonstration engine 
components (exhaust valve blanks) were manufactured using the 
established processing procedures. Dimensional tolerance capabili- 
ties of the process were established and material properties of the 
components were shown to be comparable to those established 
during material development. 


13231 (ORNL/Sub-—86-22049/2) Development of  low- 
expansion ceramics with strength retention to elevated 
temperatures. Final report. Hirschfeld, D.A. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (United States)); Brown, J.J. 
Jr. Oak Ridge National Lab., TN (United States); Virginia Polytech- 
nic Inst. and State Univ., Blacksburg, VA (United States). Sep 
1994. 140p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE95005760. Source: OSTI; NTIS; GPO Dep. 

The development of advanced engines has resulted in the need 
for new ceramic compositions which exhibit thermo-mechanical 
properties suitable for the engine environment, e.g., low thermal 
expansion, stability to 1,200 C, and thermal shock resistance. To 
meet these goals, a two phase research program was instituted. In 
the first phase, new oxide ceramics were identified in the AlIPO,-6- 
eucryptite, 6-cristobalite, mullite and zircon systems. This research 
focused on screening and property characterization of ceramics in 
the four systems. The most promising compositions in the AIPO,- 
B-eucryptite and zircon systems were then further evaluated and 
developed in the second phase with the goal of being ready for 
prototype testing in actual engines. Of the compositions, calcium 
magnesium zirconium phosphate (zircon system) exhibits the most 
desirable properties and is presently being developed for commer- 
cialization. 


13232 (ORNL/Sub-90-SG151/1) The development and test- 
ing of ceramic components in piston engines. Final report. 
McEntire, B.J. (Norton Co., Northboro, MA (United States). Ad- 
vanced Ceramics Div.); Willis, R.W.; Southam, R.E. Oak Ridge 
National Lab., TN (United States); Norton Co., Northboro, MA 
(United States). Advanced Ceramics Div. Oct 1994. 56p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE95005759. Source: OSTI; 
NTIS; GPO Dep. 

Within the past 10-15 years, ceramic hardware has been 
fabricated and tested in a number of piston engine applications in- 
cluding valves, piston pins, roller followers, tappet shims, and other 
wear components. It has been shown that, with proper design and 
installation, ceramics improve performance, fuel economy, and 
wear and corrosion resistance. These results have been obtained 
using rig and road tests on both stock and race engines. Selected 
summaries of these tests are presented in this review paper. 


13233 (ORNL/Sub-91-SG341/1) High temperature Hexoloy™ 
SX silicon carbide. Final report. Srinivasan, G.V. (Carborundum 
Co., Niagara Falls, NY (United States)); Lau, S.K.; Storm, R.S. 
Oak Ridge National Lab., TN (United States); Carborundum Co., 
Niagara Falls, NY (United States). Sep 1994. 98p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE95007290. Source: OSTI; NTIS; 
GPO Dep. 

HEXOLOY® SX-SiC, fabricated with Y and Al containing com- 
pounds as sintering aids, has been shown to possess significantly 
improved strength and toughness over HEXOLOY®SA-SIC. This 
study was undertaken to establish and benchmark the complete 





mechanical property database of a first generation material, fol- 
lowed by a process optimization task to further improve the 
properties. Mechanical characterization on the first generation ma- 
terial indicated that silicon-rich pools, presumably formed as a 
reaction product during sintering, controlled the strength from room 
temperature to 1,232 C. At 1,370 C in air, the material was failing 
due to a glass-phase formation at the surface. This glass-phase 
formation was attributed to the reaction of yttrium aluminates, 
which exist as a second phase in the material, with the ambient. 
This process was determined to be a time-dependent one that 
leads to slow crack growth. Fatigue experiments clearly indicated 
that the slow crack growth driven by the reaction occurred only at 
temperatures >1,300 C, above the melting point of the glass 
phase. Process optimization tasks conducted included the selection 
of the best SiC powder source, studies on mixing/milling conditions 
for SiC powder with the sintering aids, and a designed experiment 
involving a range of sintering and post-treatment conditions. The 
optimization study conducted on the densification variables indi- 
cated that lower sintering temperatures and higher post-treatment 
pressures reduce the Si-rich pool formation, thereby improving the 
room-temperature strength. In addition, it was also determined that 
furnacing configuration and atmosphere were critical in controlling 
the Si-rich formation. 


13234 (SAND—94-1731C) lon beam modification of Tl-Ba- 
Ca-Cu-O type high temperature superconductors during 
irradiation. Newcomer, P.P. (Sandia National Labs., Albuquerque, 
NM (United States)); Morosin, B.; Wang, L.M. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-941144—82: 1994 fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 28 Nov - 2 
dec 1994). Order Number DE95006807. Source: OSTI; NTIS; 
GPO Dep. 

Microstructural modification of high temperature superconductor 
(HTS) single-crystal plates of Tl-1212 and TI-2212 (numbers desig- 
nate the TV/Ba/Ca/Cu cation ratio) was studied during 1.5 MeV Kr* 
and Xe* ion irradiation with in-situ electron diffraction and after ion 
irradiation with high resolution TEM (HRTEM). Similar in-situ tem- 
perature dependence effects are seen for both phases. During 
irradiations from 22K to 673K, an amorphous halo develops after 
very low ion dose or fluence (1.7 x 10'* ions/cm?). During irradia- 
tion at 100 and 300K, complete amorphization is obtained, while at 
22 and >533K, the halo fades slightly and a polycrystalline ring 
pattern develops, indicating ion irradiation induced crystallization 
occurred. After a low ion dose (8.5 x 101? ions/cm?) at 100 and 
300K, HRTEM reveals amorphous regions 5-20 nm in size which 
are not columnar and do not all penetrate the entire sample thick- 
ness. At 22 and >533K, Moire fringes and misoriented crystallites 
of cascade size are observed. The 4-6nm crystallites are thallium- 
rich. 


13235 (SAND-94-2417C) ECR plasma-assisted deposition 
of Al,0, and dispersion-strengthened AlO.2. Barbour, J.C.; Foll- 
staedt, D.M.; Myers, S.M. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950220-3: 9. international conference on ion beam modification of 
materials, Canberra (Australia), 5-10 Feb 1995). Order Number 
DE95007743. Source: OSTI; NTIS; GPO Dep. 

Electron cyclotron resonance (ECR) O2 plasmas, in conjunction 
with electron-beam evaporation of Al, were used to grow thick AlO, 
films were varying but controlled composition and microstructure. 
The ion energy was varied from 30 to 190 eV, and growth temper- 
atures varied from 35°C to 400°C. The ECR-film compositions 
were varied from AlOo ; to AlpO3 by controlling the plasma param- 
eters and Al deposition rate. The Alrich alloys exhibited a 
fine-grain (10-100 nm) fee Al microstructure with --Al2O3 precipi- 
tates (~1 nm), similar to that found in the gigapascal-strength 
O-implanted Al. The measured hardness of the ECR Al-O alloys 
(~3 GPa) was also similar to the ion-implanted alloys which im- 
plies that the yield strength of the ECR material is ~1 GPa. 
Moreover, the Al-O alloys retain much of the elasticity of the Al 
metal matrix. As-deposited stoichiometric AlpO3 samples grown 
with an applied bias of -140 to -160 V at 400°C were fine-grain 
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polycrystalline +-AlpO3. The amorphous films crystallized into the 
-y-AlgO3 phase upon vacuum annealing to 800°C. 


13236 (SAND-94-3146) Characterization of a fused silica 
capacitance standard. Daniel, M.G. (Sandia National Labs., Albu- 
querque, NM (United States). Primary Electrical Standards Dept.). 
Sandia National Labs., Albuquerque, NM (United States). Jan 
1995. 2ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95006457. Source: OSTI; NTIS; GPO Dep. 

An ovenized 10 pF standard capacitor was constructed by the 
National Institute of Standards and Technology (NIST). The dielec- 
tric material used as Wuprasil |! grade fused silica. This report 
discusses a temperature coefficient analysis of the capacitor per- 
formed at the Primary Standards Laboratory (PSL) of Sandia 
National Laboratories (SNL). The effects of temperature change on 
dielectric loss will also be discussed. 


13237 (SAND-—95-0309C) Cesium/oxide interactions for ul 
trathin films on a-Al,03(0001) and a-AlzO3(1102). Zavadil, K.R. 
(Sandia National Labs., Albuquerque, NM (United States)); Ing, 
J.L. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-941144~-84: 
1994 fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 28 Nov - 2 dec 1994). Order Number 
DE95008159. Source: OSTI; NTIS; GPO Dep. 

The interaction of cesium at the (0001) and (1702) surfaces of 
sapphire has been investigated using a variety of surface analytical 
techniques. Reflection mass spectrometric measurements yield 
initial Cs adsorption probabilities of 0.9 and 0.85 for the unrecon- 
structed (0001) and (1102) surfaces, respectively. The adsorption 
probability decreases dramatically for these surfaces at critical Cs 
coverages of 2.0 x 10'* and 3.4 x 10'* atoms/cm, respectively. 
Thermally induced reconstruction of the (0001) surface to form an 
oxygen deficient surface results in a decrease in the initial proba- 
bility and capacity for Cs adsorption. Low energy electron 
diffraction (LEED) demonstrates that an intermediate, mixed do- 
main surface yields an initial adsorption probability of 0.5 while a 
(,/31 x ,/31) R + 9° reconstructed surface yields a value of 0.27. 
Thermal desorption mass spectrometry (TDMS) shows that surface 
reconstruction eliminates the high binding energy states of Cs (2.7 
eV/atom), consistent with the observed changes in adsorption 
probability. In contrast, reconstruction of the (1102) surface pro- 
duces only minor changes in Cs adsorption. X-ray photoelectron 
spectroscopy (XPS) indicates that no formal reductive/oxidative 
chemistry takes place at the interface. We interpret the facile ad- 
sorption and strong binding of Cs on sapphire to result from Cs 
interacting with coordinatively unsaturated oxygen. 


13238 (SAND-95-0350C) Ambient-pressure silica aerogel 
films. Prakash, S.S. (New Mexico Univ., Albuquerque, NM (United 
States)); Brinker, C.J.; Hurd, A.J. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-941144-87: 1994 fall meeting of the Materials Research 
Society (MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). 
Order Number DE95008161. Source: OSTI; NTIS; GPO Dep. 

Very highly porous (aerogel) silica films with refractive index in 
the range 1.006—1.05 (equivalent porosity 98.5-88%) were pre- 
pared by an ambient-pressure process. It was shown earlier using 
in situ ellipsometric imaging that the high porosity of these films 
was mainly attributable to the dilation or ‘springback’ of the film 
during the final stage of drying. This finding was irrefutably recon- 
firmed by visually observing a ‘springback’ of >500% using 
environmental scanning electron microscopy (ESEM). Ellipsometry 
and ESEM also established the near cent per cent reversibility of 
aerogel film deformation during solvent intake and drying. Film 
thickness profile measurements (near the drying line) for the aero- 
gel, xerogel and pure solvent cases are presented from imaging 
ellipsometry. The thickness of these films (crack-free) were con- 
trolled in the range 0.1-3.5 ym independent of refractive index. 


13239 (SAND-95-0391C) The minimum pore size obtain- 
able In a silica gel during drying. Wallace, S. (Sandia National 
Labs., Albuquerque, NM (United States)); Brinker, C.J.; Smith, 
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D.M. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 7p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Gas Research Inst., Chicago, IL (United States). DOE 
Contract AC04-94AL85000. CDR-8800532; 5091-222-2306. 
(CONF-941144-86: 1994 fall meeting of the Materials Research 
Society (MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). 
Order Number DE95008162. Source: OSTI; NTIS; GPO Dep. 

The pore size rp in a gel is determined by the extent of shrink- 
age of the gel network during drying. Shrinkage is driven by the 
collapse of the gel network in response to the capillary pressure P, 
exerted by the pore fluid. The extent of shrinkage depends on the 
balance between the capillary pressure P, in the pore fluid and the 
bulk modulus Kp of the gel. The hydraulic pore radius, m4 = 2Vp/Sa, 
where V, is the pore volume and S, is the apparent No BET sur- 
face area, is often used to characterize the pore size of a gel. A 
series of acid catalyzed silica gels dried in pore fluids with different 
‘iv, showed that there is a limit to the minimum apparent r, obtain- 
able in a gel, and when the volume fraction of porosity ¢ < 0.37, 
ty becomes constant and ~0.8 nm. In contrast, experimental data 
show that the true pore size rp of gels continues to decrease when 
¢ < 0.37. Analysis of their adsorption isotherms show that while r,, 
apparently stays constant: (a) the BET C constant continues to in- 
crease, (b) the width and average of their pore size distributions 
continue to decrease, and (c) as shrinkage continues the gels 
eventually become non-porous to Nz at 77K but are still porous to 
COz at 273K. This paper reviews these results and addresses mi- 
cropore formation in silica gels with the goal of determining how P, 
influences the final rp, and why rp and ry diverge when ¢ < 0.37. 


13240 (SAND-—95-0468C) TEM characterization of AI/Ai2O03 
composite fabricated by reactive metal infiltration. Gao, Y. 
(New Mexico Inst. of Mining and Technology, Socorro, NM (United 
States). Dept. of Materials Engineering); Jia, J.; Loehman, R.E.; 
Ewsuk, K.G. Sandia National Labs., Albuquerque, NM (United 
States); New Mexico Inst. of Mining and Technology, Socorro, NM 
(United States). Dept. of Materials Engineering. [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000 ; AC04-76DP00789. (CONF-941144-85: 1994 
fall meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 28 Nov - 2 dec 1994). Order Number 
DE95008508. Source: OSTI; NTIS; GPO Dep. 

The microstructure of Al/a-Al203 composites made by infiltrating 
Al into dense mullite preforms has been characterized using trans- 
mission electron microscopy. Observations revealed that the 
formation of the Al/Al203 composites involves three stages. Initially, 
Al infiltrates into a dense mullite preform through grain boundary 
diffusion, and reacts with mullite at grain boundaries to form a par- 
tial reaction zone. Then, a complete reaction takes place in the 
reaction region between the partial reaction zone and the full reac- 
tion zone to convert the dense mullite preform to a composite of 
a-Alz03 (matrix) and an Al-Si phase (thin channels). Finally, the re- 
duced Si from the reaction diffuses out of the AVAl,03 composite 
through the metal channels, whereas Al from the molten Al pool is 
continuously drawn to the reaction region until the mullite preform 
is consumed or the sample is removed from the molten Al pool. 
Based on the observed microstructure, infiltration mechanisms 
have been discussed, and a growth model of the composites is 
proposed in which the process involves repeated nucleation of 
Al203 grains and grain growth. 
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Refer also to citation(s) 12028, 12029, 12076, 12184, 12802, 
12806, 13105, 13162, 13166, 13174, 13178, 13181, 13200, 13204, 
13206, 13220, 13225, 13302, 13316, 13320, 13321, 13324, 13429, 
13437, 13703, 13706, 13716, 13826, 14450, 14458, 14473, 14598, 
14639 


13241 


(ANL/CHM/PP-80411) Magnetic resonance imaging 
of solvent transport in polymer networks. Botto, R.E.; Cody, 
G.D. Argonne National Lab., IL (United States). [1995]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-31109-ENG-38. Order Number DE95007142. Source: 


OSTI; 
NTIS; GPO Dep. 
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The spectroscopic technique of magnetic resonance imaging 
(MRI) has recently provided a new window into transport of sol- 
vents in polymer networks. Diffusion of solvent as a rate-controlling 
phenomenon is paramount to understanding transport in many im- 
portant industrial and biological processes, such as upgrading 
fossil fuels, film casting and coating, development of photoresists, 
design of drug-delivery systems, development of solvent resistant 
polymers, etc. By MRI mapping the migration of solvent molecules 
through various polymer specimens, researchers Robert Botto and 
George Cody of Argonne National Laboratory, with support from 
the Division of Chemical Sciences at DOE, were able to character- 
ize and distinguish between different modes of transport behavior 
associated with fundamentally different types of polymer systems. 
The method was applied to rubbers, glassy polymers, and coals. In 
polymers shown to undergo a glass transition from a rigid to rub- 
bery state, a sharply defined solvent front was observed that 
propagated through specimens in the manner of a constant veloc- 
ity shock wave. This behavior was contrasted with a smooth 
solvent concentration gradient found in polymer systems where no 
glass transition was observed. The results of this analysis have 
formed the basis of a new model of anomalous transport in poly- 
meric solids and are helping to ascertain fundamental information 
on the molecular architectures of these materials. 


13242 (ANL/CMT/CP-—85560) Synchrotron X-ray scattering 
studies at mineral-water interfaces. Chiarello, R.P.; Sturchio, 
N.C. Argonne National Lab., IL (United States). [1995]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-941144-88: 1994 fall meeting of the 
Materials Research Society (MRS), Boston, MA (United States), 28 
Nov - 2 dec 1994). Order Number DE95008303. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Synchrotron X-ray scattering techniques provide a powerful tool 
for the in situ study of atomic scale processes occurring at solid- 
liquid interfaces. We have applied these techniques to characterize 
and study reactions at mineral-water interfaces. Here we present 
two examples. The first is the characterization of the calcite 
(CaCO 3) (1014) cleavage surface, in equilibrium with deionized 
water, by crystal truncation rod measurements. The second is the 
in situ study of the heteroepitaxial growth of otavite (CdCO3) on 
the calcite (1014) cleavage surface. The results of such studies will 
lead to significant progress in understanding mineral-water inter- 
face geochemistry. 


13243 (ANL/ET/CP--83155) Effects of high-temperature en- 
vironments on flaw generation and fracture behavior of SiC/ 
SIC composites. Singh, J.P. (Argonne National Lab., IL (United 
States). Energy Technology Div.); Singh, D. Argonne National Lab.., 
IL (United States). Feb 1995. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-31109-ENG-38. 
(CONF-950245—1: 5. international conference on the science of 
hard materials, Maui, HI (United States), 20-24 Feb 1995). Order 
Number DE95008270. Source: OSTI; NTIS; GPO Dep. 

Flaw generation and fracture behavior of Nicalon-fiber-reinforced 
SiC matrix composites are influenced by high temperatures. There- 
fore, the authors evaluated the effects of temperature by 
measuring the strength of these composites at several tempera- 
tures ranging from 800 to 1,300 C, and by characterizing their 
microstructure. While composite strength increased from ~400 
MPa at room temperature to ~532 MPa at 800 C, it decreased to 
270 MPa at 1,300 C. Such degradation of composite strength at 
high temperature is believed to be partly due to fiber degradation. 
In-situ fiber strength of composites tested at room and elevated 
temperatures was estimated by fractographic techniques. The in- 
situ strength of fibers in composites was significantly lower than 
that of as-received fibers. This decrease is believed to be related 
to flaws that develop during processing and to exposure to 
elevated-temperature service environments. 


13244 (ANL/ET/CP-83565) Processing and properties of 
long-lengths of Ag-clad BSCCO superconductors and high- 
T.magnets. Balachandran, U. (Argonne National Lab., IL (United 
States). Energy Technology Div.); lyer, A.N.; Jammy, R.; Haldar, 
P.; Hoehn, J.G. Jr.; Suenaga, M. Argonne National Lab., IL (United 
States). Oct 1994. 9p. Sponsored by USDOE, Washington, DC 





(United States). DOE Contract W-31109-ENG-38. (CONF-941176— 
3: 7. international symposium on superconductivity, Kita Kiyushu 
(Japan), 8-11 Nov 1994). Order Number DE95005855. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Long lengths of Ag-clad mono and multicore BSCCO tapes were 
fabricated by the powder-in-tube technique. The critical current 
density (J-) of 125-m-long monocore tapes was ~12,000 A/cm? 
(critical current, |, 20 A) at 77 K. A 230-m-long 37-filament tape 
carried an |, of 14 A (corresponding to a Jc of ~10,000 A/cm?). 
Pancake-shaped coils were formed from long-length conductors by 
the wind-and-react approach. High-T.; magnets were then assem- 
bled by stacking the pancake coils and connecting them in series. 
The magnets were tested as a function of applied magnetic fields 
at 4.2, 27, 64, and 77 K. A magnet containing 480 m of high- 
T.tape generated a record-high field of 2.6 T at 4.2 K. Another 
magnet assembled with ~770 m of tape generated a field of ~1 T 
at 4.2 K and ~0.6 T at 27 K, both in an applied background field of 
20 T. Strain tolerance of high-T.tapes was evaluated by measur- 
ing Je retention as a function of applied strain in an 0.5 T applied 
field at 77 K. 


13245 (ANL/ET/CP-85762) High-temperature deformation 
of ZrO2-Al,03/SIC whisker composites fabricated by two tech- 
niques. Calderon Moreno, J.M. (Seville Univ. (Spain)); 
DeArellano-Lopez, A.R.; Dominguez-Rodriguez, A.; Routbort, J.L. 
Argonne National Lab., IL (United States). [1995]. 17p. Sponsored 
by USDOE, Washington, DC (United States);Ministerio de Educa- 
tion y Ciencia (Spain). DOE Contract W-31-109-ENG-38. 
(CONF-950245-2: 5. international conference on the science of 
hard materials, Maui, HI (United States), 20-24 Feb 1995). Order 
Number DE95008273. Source: OSTI; NTIS; GPO Dep. 

ZrOz — Alz03/SiC whisker-reinforced composites, with whisker 
volume fractions of 0 to 28%, fabricated both by powder and pre- 
cursor processing, have been deformed at temperatures of 
1300-1500 C under constant compression rates of 1.7 x 10-5 to 
6.8 x 10-5 s-'. Above 1400 C, a stress at which the work- 
hardening rate became zero could be measured and correlated 
with whisker content. On the other hand, at 1300 C all samples 
broke within the elastic.regime. At 1350 C, increased whisker con- 
tent appeared to inhibit fracture, so plastic behavior was obtained 
for samples containing 28% SiC. In the range of temperatures and 
compression rates, noted above, stress exponents were deter- 
mined and tentatively correlated with microstructural features and 
their evolution during plastic deformation. 


13246 (ANL/MSD/CP-83380) Density changes in amor- 
phous Pdg Siz, during low temperature ion irradiation. 
Schumacher, G.; Birtcher, R.C.; Rehn, L.E. Argonne National Lab., 
IL (United States). Nov 1994. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-941144-67: 1994 fall meeting of the Materials Research 
Society (MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). 
Order Number DE95007132. Source: OSTI; NTIS; INIS; GPO Dep. 

Density changes in amorphous PdgoSiz9 during ion irradiation 
below 100K were detected by in situ HVEM measurements of the 
changes in specimen length as a function of ion fluence. A 
decrease in mass density as a function of the ion fluence was ob- 
served. The saturation value of the change in mass density was 
determined to be approximately -1.2%. 


13247 (CEA-CONF—-11928) Mechanics of brazed joints and 
complilant layers In high heat flux components. Lovato, G. (CEA 
Centre d'Etudes de Grenoble, 38 (France). Dept. d’Etudes des Ma- 
teriaux); Moret, F.; Chaumat, G.; Cailletaud, G.; Pilvin, P. CEA 
Centre d'Etudes de Grenoble, 38 (France). Dept. d’Etudes des Ma- 
teriaux. 1994. 4p. (CONF-940843—: 18. European symposium on 
fusion technology, Karlsruhe (Germany), 22-26 Aug 1994). Order 
Number DE95624738. Source: OSTI; NTIS (US Sales Only); INIS. 

Soft layers are of great interest for the joining of dissimilar mate- 
rials like beryllium, tungsten or carbon base refractory tiles for 
plasma interface and cooled structures made of copper or molyb- 
denum. Soft layers reduce the residual and in-service stress/strain 
level without reducing the thermal capability. Thin soft layers inter- 
faces are produced during the brazing or HIP bonding cycles. 
However, the numerical modelling of the mechanical effect of such 
soft layers remains largely inaccurate. The camber of [CFC tiles 
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(A05, N11, N112)/Ag-Cu-Ti filler metaVOFHC or TZM substrate] as- 
semblies is recorded during the whole brazing thermal cycle and 
subsequent thermal fatigue cycles using a special vertical dilatome- 
ter. An inverse method based on Finite Element modelling of the 
samples is used to determine the joint constitutive law. Then, by 
comparing experiments and FEM calculations, the effects of dis- 
tributed damage of the CFC and of the strain hardening and 
thermal softening of OFHC on the in-service stress/strain state of 
the component are observed. (authors). 5 refs., 7 figs. 


13248 (CONF-931108-113) AEM investigation of tetrahe- 
drally coordinated Ti** in nickel-titanate spinel. Anderson, |.M. 
(Oak Ridge National Lab., TN (United States)); Bentley, J.; Carter, 
C.B. Oak Ridge National Lab., TN (United States). [1994]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 29 Nov - 3 dec 
1993. Order Number DE95006624. Source: OSTI; NTIS; GPO Dep. 

Stoichiometry and site distribution of metastable nickel-titanate 
spinel was studied with AEM. Results of EDXS and EELS agree 
that the metastable spinel is nonstoichiometric and_titanium- 
deficient relative to its hypothetical endmember composition, 
“Ni, TiO,”. The titanium deficiency has been determined by EELS 
to be A = 0.025 + 0.005. Channeling-enhanced microanalysis and 
ELNES studies indicate that the Ti** and Ni** cations are in tetra- 
hedral and octahedral coordination, respectively, so that 
the metastable spinel has the normal cation distribution: 
Ti_[Niz(344)]O4. This is consistent with neutron powder-diffraction 
studies and SiO2-solubility measurements of similar equilibrated 
and quenched spinel-containing specimens. Metastable _nickel- 
titanate spinel therefore contrasts with stable stoichiometric spinels 
which tend to the inverse cation distribution, Me[MeTijO,. 


13249 (CONF-9410165—14) Crystal and magnetic structure 
of stoichiometric YFe20,. Katano, S. (Japan Atomic Energy 
Research Inst., Tokai (Japan). Dept. of Materials Science and En- 
gineering); Funahashi, S.; Matsumoto, T.; lida, J.; Tanaka, M.; 
Cable, J.W. Oak Ridge National Lab., TN (United States). 1 Aug 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States);Japan Atomic Energy Research Inst., Tokyo (Japan). DOE 
Contract AC05-840R21400. From Neutron scattering; Sendai 
(Japan); 11-14 Oct 1994. Order Number DE95006627. Source: 
OSTI; NTIS; GPO Dep. 

Crystal structure of stoichiometric YFe2O, powder was studied 
by high-resolution neutron diffraction at room temperature, 225 K 
and 80 K. Rietveld refinements of the diffraction patterns give 
reasonable fits with space group R3m (hexagonal) for room tem- 
perature, and with P71 (triclinic) for 225 K. However, the 80 K 
pattern cannot be fitted at all with the same triclinic symmetry, indi- 
cating that the structure is much more complicated. The magnetic 
reflection has been separated from those complex nuclear peaks 
by the polarization analysis. The magnetic structure is also fairly 
complicated both at 225 K and at 80 K. 


13250 (CONF-941129-15) Modification of the optical prop- 
erties of glass by sequential ion implantation. Magruder, R.H. 
lil (Vanderbilt Univ., Nashville, TN (United States)); Osborne, D.H. 
Jr.; Zuhr, R.A. Oak Ridge National Lab., TN (United States). 
[1994]. 13p. Sponsored by USDOE, Washington, DC (United 
States);Department of the Army, Washington, DC (United States). 
DOE Contract AC05-840R21400. Grant DAAH04-93-G-0123. From 
13. international conference on the application of accelerators in 
research and industry; Denton, TX (United States); 7-10 Nov 1994. 
Order Number DE95007401. Source: OSTI; NTIS; INIS; GPO Dep. 

The linear and nonlinear optical properties of a series of samples 
formed by the sequential implantation of Ti, O and Au are exam- 
ined. Energies of implantation for each ion were chosen using 
TRIM calculations to insure overlap of the ion distributions. The Ti 
was implanted with nominal doses of 1.2 and 2 x 10'” ions/em?. 
The samples were implanted with oxygen to the same nominal 
dose as the Ti. Au was then implanted with a nominal dose of 6 x 
10'§ ions/em?. The samples were subsequently annealed in oxy- 
gen at 900 C for two hours. The Ti and O are incorporated into the 
host network, while the Au forms nanosize colloids. The presence 
of the Ti in the substrate causes a shift in the surface plasmon res- 
onance frequency of the Au metal colloids as well as an increase 
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in the nonlinear response of the composites. The results are inter- 
preted in terms of effective medium theory. 


13251 (CONF-941144-69) Stress transfer from axially 
loaded fiber to matrix in a microcomposite. Hsueh, Chun-Hway. 
Oak Ridge National Lab., TN (United States). [1995]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1994 fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 
1994. Order Number DE95007366. Source: OSTI; NTIS; GPO Dep. 

The shear lag model has been used extensively to analyze the 
stress transfer in a singe fiber-reinforced composite (i.e., a micro- 
composite). To achieve analytical solutions, various simplifications 
have been adopted in the stress analysis. Questions regarding the 
adequacy of those simplifications are discussed in the present 
study for the following two cases: bonded interfaces and frictional 
interfaces. Specifically, simplifications regarding (1) the radial de- 
pendences of axial stresses in the fiber and the matrix, and (2) 
Poisson's effect are addressed. For bonded interfaces, the latter 
can be ignored, and the former can generally be ignored. However, 
when the volume fraction of the fiber is high, the radial depen- 
dence of the axial stress in the fiber should be considered. For 
frictional interfaces, the former can be ignored, but the latter should 
be considered; however, it can be considered in an average sense 
to simplify the analysis. Comparisons among results obtained from 
analyses with various simplifications are made. 


13252 (CONF-941144—-93) Depth-independent hardness im- 
provements in ion irradiated polystyrene. Rao, G.R. (Oak Ridge 
National Lab., TN (United States). Metals and Ceramics Div.); Ri- 
ester, L.; Lee, E.H. Oak Ridge National Lab., TN (United States). 
[1994]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1994 fall meeting 
of the Materials Research Society (MRS); Boston, MA (United 
States); 28 Nov - 2 dec 1994. Order Number DE95008682. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Polystyrene (PS) was irradiated with 2 MeV Het ions to a flu- 
ence of 3.3 x 10° ions/m®. A cross-section of the irradiated layer 
was subjected to hardness measurements across the section using 
a nanoindentation technique. Results showed that hardness in- 
creased as a function of irradiation depth and showed a maximum 
value of 12 GPa at a depth of approximately 6.5 yum, for a total ion 
penetration range of 9 um, as compared to a hardness of 0.45 
GPa for unirradiated PS. The hardness variation with depth fol- 
lowed the trend for Linear Energy Transfer (LET) for ionization 
from the energetic ions to substrate atoms. This investigation 
showed for the first time how hardness varies as a function of 
depth for ion-irradiated polymers; this variation approximately fol- 
lows the ionization LET profile, suggesting that cross-linking in the 
polymers could be proportional to ionization. 


13253 (CONF-941144—-95) Elevated temperature static fa- 
tigue of a Nicalon fiber-reinforced SiC composite. Lin, H.T. 
(Oak Ridge National Lab., TN (United States). Metals and Ceram- 
ics Div.); Becher, P.F.; Tortorelli, P.F. Oak Ridge National Lab., TN 
(United States). [1994]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 1994 
fall meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 28 Nov - 2 dec 1994. Order Number DE95008780. 
Source: OSTI; NTIS; GPO Dep. 

Static fatigue tests of a Nicalon fiber-reinforced SiC matrix com- 
posite were conducted in four-point bending over a temperature 
range of 425 to 1,150 C in air at selected stress levels. The 
composite consisted of a Nicalon cloth with a 0.3 um graphite in- 
terfacial coating and a Forced Chemical Vapor Infiltration (FCVI) 
SiC matrix composite; samples were tested with or without a final 
protective SiC seal coat. The results indicated that the fatigue life 
of the Nicalon-SiC composite decreased with an increase in either 
applied stresses or test temperatures. However, the composite ex- 
hibited a fatigue limit of ~ 100 MPa at temperatures < 950 C 
which decreased to ~ 70 MPa at 1,150 C. Both electron mi- 
croscopy and thermogravimetric studies suggested that the lifetime 
of the composites was dictated by the oxidation of graphite interfa- 
cial layer at temperatures < 700 C and by oxidation of graphite 
coating accompanied by formation of silicate interfacial layer via 
oxidation of the Nicalon fiber (and the SiC matrix) at temperatures 
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> 950 C. Use of a SiC seal coat effectively retarded the oxidation 
reactions and increased the lifetime by at least one order of magni- 
tude at 425 C. On the other hand, the SiC seal coat made little (if 
any) difference in fatigue life at 950 C. 


13254 (CONF-941144—98) Semiconductor nanocrystals 
formed in SiO, by ion implantation. Zhu, J.G.; White, C.W.; Bu- 
dai, J.D.; Withrow, S.P.; Chen, Y. Oak Ridge National Lab., TN 
(United States); Oak Ridge Inst. for Science and Education, TN 
(United States). Nov 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO05-840R21400 ; ACO5- 
760R00033. From 1994 fall meeting of the Materials Research 
Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 1994. 
Order Number DE95008900. Source: OSTI; NTIS; INIS; GPO Dep. 

Nanocrystals of group IV (Si, Ge and SiGe), Ill-V (GaAs), and Il- 
VI (CdSe) semiconductor materials have been fabricated inside 
SiOz by ion implantation and subsequent thermal annealing. The 
microstructure of these nanocrystalline semiconductor materials 
has been studied by transmission electron microscopy (TEM). The 
nanocrystals form in near-spherical shape with random crystal ori- 
entations in amorphous SiOz. Extensive studies on the nanocrystal 
size distributions have been carried out for the Ge nanocrystals by 
changing the implantation doses and the annealing temperatures. 
Remarkable roughening of the nanocrystals occurs when the an- 
nealing temperature is raised over the melting temperature of the 
implanted semiconductor material. Strong red photoluminescence 
peaked around 1.67 eV has been achieved in samples with Si 
nanocrystals in SiOz. 


13255 (CONF-941144—103) lonic conductivities of lithium 
phosphorus oxynitride glasses, polycrystals, and thin films. 
Wang, B. (Oak Ridge National Lab., TN (United States)); Bates, 
J.B.; Chakoumakos, B.C.; Sales, B.C.; Kwak, B.S.; Zuhr, R.A.; 
Robertson, J.D. Oak Ridge National Lab., TN (United States). Nov 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1994 fall meeting 
of the Materials Research Society (MRS); Boston, MA (United 
States); 28 Nov - 2 dec 1994. Order Number DE95008898. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Various lithium phosphorus oxynitrides have been prepared in 
the form of glasses, polycrystals, and thin films. The structures of 
these compounds were investigated by X-ray and neutron 
diffraction, X-ray photoelectron spectroscopy (XPS), and high- 
performance liquid chromatography (HPLC). The ac impedance 
measurements indicate a significant improvement of ionic conduc- 
tivity as the result of incorporation of nitrogen into the structure. In 
the case of polycrystalline Liz.ggPO3.73No.14 with the -+-LisPO, 
structure, the conductivity increased by several orders of magni- 
tude on small addition of nitrogen. The highest conductivities in the 
bulk glasses and thin films were found to be 3.0 x 10~” and 8.9 
x 10-7 S.cm—' at 25°C, respectively. 


13256 (CONF-941144-113) Direct sublattice imaging of in- 
terface dislocation structures in CdTe/GaAs(001). McGibbon, 
A.J. (Oak Ridge National Lab., TN (United States)); Pennycook, 
S.J.; Angelo, J.E.; Mills, M.J. Oak Ridge National Lab., TN (United 
States); Sandia National Labs., Livermore, CA (United States). Jan 
1995. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400 ; AC04-94AL85000. From 1994 
fall meeting of the Materials Research Society (MRS); Boston, MA 
(United States); 28 Nov - 2 dec 1994. Order Number DE95009031. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents directly interpretable atomic resolution im- 
ages of dislocation structures at interfaces in CdTe/GaAs(001) 
systems. This is achieved using the technique of Z-contrast imaging 
in a 300 kV scanning transmission electron microscope in conjunc- 
tion with maximum entropy image analysis. In addition to being 
used to further the understanding of the relation between growth 
conditions and exhibited properties, the data presented provides di- 
rect information on the atomic arrangements at dislocation cores. 


13257 (CONF-950402-5) The morphology of blends of lin- 
ear and branched polyethylenes in solid state by SANS. 
Wignall, G.D. (Oak Ridge National Lab., TN (United States)); Lon- 
dono, J.D.; Alamo, R.G.; Mandelkern, L. Oak Ridge National Lab., 





TN (United States). [1995]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
209. American Chemical Society national meeting; Anaheim, CA 
(United States); 2-7 Apr 1995. Order Number DE95008675. 
Source: OSTI; NTIS; GPO Dep. 

In a previous paper, the authors have shown how small-angle 
neutron and X-ray scattering (SANS, SAXS) can be used to deter- 
mine the melt compatibility of different polyolefins, including 
high-density (HD), low-density (LD), and linear low density (LLD) 
polyethylene. Such blends have attained widespread commercial 
applications, though the understanding of the mechanical and mekt- 
flow properties of such blends has hitherto been handicapped by 
the absence of a consensus concerning the degree of mixing of 
the components, both in the melt and solid states. Recent SANS 
data indicate that for HDPE/LDPE blends, the melt is homoge- 
neous for all compositions after proper accounting for H/D isotope 
effects. In this publication the authors use complementary SANS, 
DSC, and SAXS to examine the types of morphologies and the 
different degrees of phase separation which may arise via crystal- 
lization effects on cooling from a homogeneous mek. 


13258 (DOE/ER/45312-7) Alumina reinforced tetragonal 
zirconia (TZP) composites. [Annual report, February 16, 1994— 
February 15, 1995]. Shetty, D.K. Utah Univ., Salt Lake City, UT 
(United States). Dept. of Materials Science and Engineering. 
[1995]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER45312. Order Number 
DE95008990. Source: OSTI; NTIS; GPO Dep. 

Objective is to develop high-strength and high-toughness ce- 
ramic composites by combining mechanisms of platelet, whisker or 
fiber reinforcement with transformation toughening. The approach 
being used includes reinforcement of ceria or yttria-partially- 
stabilized zirconia (CE-TZP or Y-T-ZP) with platelets, whiskers or 
continuous filaments of alumina. Critical stresses for extension of 
filament-bridged matrix cracks were measured as a function of 
crack length in a model composite system, SiC (filament)- 
reinforced epoxy-alumina (matrix). The crack-length dependence of 
the crack extension stress at short crack lengths followed the pre- 
diction of a fracture-mechanics analysis that employed a new 
force-displacement law for the crack-bridging filaments developed 
in this study. At large crack lengths, the measured matrix-cracking 
stress was close to the prediction of the steady-state theory of 
Budiansky, Hutchinson and Evans. Optical fluorescence was em- 
ployed to measure stresses in crack-bridging sapphire filaments 
and assess interfacial properties in a model sapphire-epoxy com- 
posite. Composites of yttria-partially-stabilized zirconia (Y-TZP) 
matrix dispersed with either single crystal A1203 platelets or partic- 
ulars were fabricated by a hybrid suspension/powder processing 
route to densities greater than 99.0% of theoretical. Both transfor- 
mation toughening and platelet reinforcement contribute to the high 
fracture toughness of the A120, (platelet)-Y-TZP composites. 


13259 (DOE/ER/4532S-1) Phase separation and ordering in 
InGaAs and InGaAs materials. Final report. Carnegie-Mellon 
Univ., Pittsburgh, PA (United States). 23 Feb 1995. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER45329. Order Number DE95007493. Source: OSTI; NTIS; 
GPO Dep. 

This report highlights the advances in the understanding of 
phase separation and atomic ordering in mixed III-V layers. Specifi- 
cally, the following issues were addressed in the grant period 
(August 1987 to February 1992): (1) bulk vs surface phase separa- 
tion; (2) influence of growth technique on phase separation; (3) 
origin of coarse contrast modulations; (4) influence of dopant 
diffusion on phase separated microstructures; (5) influence of an- 
nealing on carrier mobility in InGaAsP layers; (6) co-existence of 
CuPt-type ordering and phase separation; (7) influence of growth 
conditions on ordering; (8) influence of surface reconstruction on 
atomic ordering. 


13260 (DOE/ER/45402-T1) High pressure optical studies of 
semiconductors and heterostructures. Final report. Chan- 
drasekhar, H.R. Missouri Univ., Columbia, MO (United States). 
Dept. of Physics and Astronomy. [1995]. 14p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER45402. Order Number DE95007119. Source: OSTI; NTIS; 
GPO Dep. 

The authors have studied the effects of hydrostatic pressure on 
the confined transitions in quantum well heterostructures, using lat- 
tice matched GaAs/Al,GaAs,_,As, strained layer narrow band gap 
GaSb/AlSb and In,Ga;_,As/GaAs, and strained layer wide gap 
Zn,_,Cd,Se/ZnSe as examples. Precise values of the energies, 
pressure coefficients and band alignments are determined. In 
strained epilayers the interfacial strains, deformation potential con- 
stants and compressibilities are deduced. Strain compensation, 
structural stability and phase transitions are probed. The authors 
have observed a novel type of Fano resonance of excitons in 
GaAs associated with the T conduction band as they hybridize with 
the X and L continua via electron-phonon coupling. This effect is 
used to extract the intervalley electron-phonon deformation poten- 
tial Dx to be 10.7 + 0.7 eV/A. They have observed a new 
electron trap state in Alo 3Gao 7As doped with silicon at pressure of 
60 kbar. They postulate that this new trap state has a large lattice 
relaxation with the trap energy well above the X CB. These trap 
states may be present in all Al,Ga,As materials and may be domi- 
nant at large x values (0.7 < x < 1). 


13261 (DOE/ER/45442-T2) Solid State Sciences Committee 
(SSSC). Technical progress report, May 1, 1992—April 30, 1993. 
Taylor, R. National Academy of Sciences - National Research 
Council, Washington, DC (United States). [1995]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO5- 
91ER45442. Order Number DE95009328. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Solid State Sciences Committee (SSSC) of the National Re- 
search Council (NRC) is charged with monitoring the health of the 
field of materials science in the United States. Accordingly, the 
Committee identifies and examines both broad and specific issues 
affecting the field. Regular meetings, teleconferences, briefings 
from agencies and the scientific community, the formation of study 
panels to prepare reports, and special forums are among the 
mechanisms used by the SSSC to meet its charge. This progress 
report presents a review of SSSC activities from May 1, 1992 
through April 30, 1993. The details of prior activities are discussed 
in earlier reports. During the above period, the SSSC has contin- 
ued to track and participate, when requested, in the development 
of a Federal initiative on advanced materials and processing. 
Specifically, the SSSC is presently planning the 1998 SSSC Forum 
(to be cosponsored with the National Materials Advisory Board 
(NMAB) and the Washington Materials Forum (WMF)). The thrust 
will be to highlight the Federal Advanced Materials and Processing 
Program (AMPP). In keeping with its charge to identify and high- 
light specific areas for scientific and technological opportunities, the 
SSSC continued to oversee the conduct of a study on biomolecular 
materials. Preliminary plans also were developed for a study on 
neutron science, however, further activity is pending. A proposed 
study on ultrasmall devices has been expanded and absorbed into 
a broader context; the BPA, with SSSC participation, is preparing 
to hold a program initiation meeting to evaluate the need for a 
study on information technology and hardware. 


13262 (INIS-UA-006, pp. 35-38) Sputtering and erosion of 
pyrolytic graphite materials exposed to deuterlum and deu- 
terlum+helium plasma. Khanbekov, R.G. (AN Kazakhskoj SSR, 
Alma-Ata (Kazakhstan). Inst. Yadernoj Fiziki); Virgil’ev, Yu.S.; Ry- 
balko, V.F.; Mirakhmedov, A.M. Natsional’nyi Nauchnyi Tsentr, 
Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 
150p. (In Russian). In Physics of radiation damage and radiation 
materials technology. Order Number DE95624095. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Sputtering coefficients of pyrolytic graphite materials exposed to 
deuterium and deuterium+helium plasma were measured. Prior to 
sputtering the pyrolytic graphite samples were subjected to differ- 
ent thermal, thermomechanical and neutron treatment. The 
sputtering process was shown to depend on whether the plasma is 
stationary or pulse. The coefficient of pyrolytic graphite sputtering 
by the pulse plasma was found as a function of temperature and 
fluence of preliminary neutron irradiation. 
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13263 (INIS-UA-006, pp. 47-50) Deuterium thermodesorp- 
tion from pyrographite materials. Khanbekov, R.G. (AN 
Kazakhskoj SSR, Alma-Ata (Kazakhstan). Inst. Yadernoj Fiziki); 
Virgil’ev, Yu.S.; Rybalko, V.F.; Mirakhmedov, A.A. Natsional'nyi 
Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko- 
Tekhnicheskij Inst. 1992. 150p. (in Russian). In Physics of radiation 
damage and radiation materials technology. Order Number 
DE95624095. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental results on the deuterium thermodesorption from py- 
rographite materials implanted with 25 keV ions to a fluence 
ranging from 1 - 10’? cm-? to 8 - 10 '® cm~® are reported. The 
deuterium release were studied during implantation. To investigate 
the process of deuterium desorption the pyrographite samples 
were neutron irradiated to a fluence of 1 - 10'®...1 - 10 27 cm-? in 
the temperature interval 70...80 degree C prior to deuterium im- 
plantation. 


13264 (KFK-5408) Strength and fatigue measurements for 
CfC materials. Fett, T.; Schneider, H. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Inst. fuer Materialforschung; 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt Kern- 
fusion. Nov 1994. 35p. Order Number DE95764288. Source: OSTI; 
NTIS (US Sales Only); INIS. 

CfC-materials are considered as candidate materials for the di- 
vertors of fusion reactors as well as for protecting tiles of the first 
wall. As a consequence of cyclic thermal loading the mechanical 
failure modes will be spontaneous failure due to exceeding of the 
limit of strength and failure caused by cyclic fatigue. These two fail- 
ure modes are of main interest to the experimental investigations 
on CfC-materials. The mechanical behaviour of several CfC- 
materials was studied applying different types of testing: strength 
measurements, determination of fatigue and recording of crack- 
resistance curves. (orig.) 


13265 (LA-12830) Prediction of material strength and 
fracture of glass using the SPHINX smooth particle hydrody- 
namics code. Mandell, D.A.; Wingate, C.A. Los Alamos National 
Lab., NM (United States). Aug 1994. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95004869. Source: OSTI; NTIS; GPO Dep. 

The design of many military devices involves numerical predic- 
tions of the material strength and fracture of brittle materials. The 
materials of interest include ceramics, that are used in armor pack- 
ages; glass that is used in truck and jeep windshields and in 
helicopters; and rock and concrete that are used in underground 
bunkers. As part of a program to develop advanced hydrocode de- 
sign tools, the authors have implemented a brittle fracture model 
for glass into the SPHINX smooth particle hydrodynamics code. 
The authors have evaluated this model and the code by predicting 
data from one-dimensional flyer plate impacts into glass, and data 
from tungsten rods impacting glass. Since fractured glass proper- 
ties, which are needed in the model, are not available, the authors 
did sensitivity studies of these properties, as well as sensitivity 
studies to determine the number of particles needed in the calcula- 
tions. The numerical results are in good agreement with the data. 


13266 (LA-UR-95-437) Polynomial approximations for me- 
terials simulations. Silver, R.N. (Los Alamos National Lab., NM 
(United States). Theoretical Div.); Voter, A.F.; Kress, J.D.; Roeder, 
H. Los Alamos National Lab., NM (United States). [1995]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950439-9: SMS simulation mul- 
ticonference: simulation as a critical technology, Phoenix, AZ 
(United States), 9-13 Apr 1995). Order Number DE95006168. 
Source: OSTI; NTIS; GPO Dep. 

Chebyshev polynomial approximations are an efficient and nu- 
merically stable way to calculate properties of the very large 
Hamiltonians important in computational materials science. The 
authors describe kernel polynomial methods (KPM) producing esti- 
mates for densities-of-states (DOS) which are strictly positive and 
simple convolutions of known broadening functions, or kernels, 
with true DOS. The methods are demonstrated for tight binding 
electronic structure calculations of Si, yielding rapid convergence of 
cohesive and vacancy formation energies. KPM are also applicable 


to dynamical spectral functions, statistical mechanics, and density 
matrices. 
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13267 (LA-UR—95-684) An investigation of the chemical 
and physical properties of pristine, electrochromically dam- 
aged, and photochromically damaged KTIOPO, (KTP) using 
surface analytical and optical spectroscopic techniques. 
Quagliano, J.R. (Los Alamos National Lab., NM (United States)); 
Petrin, R.R.; Trujillo, T.C.; Cockroft, N.J.; Paffett, M.T.; Maggiore, 
C.J.; Jacco, J.C. Los Alamos National Lab., NM (United States). 
[1995]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-950101-4: Ad- 
vanced solid-state laser conference, Memphis, TN (United States), 
29 Jan - 1 feb 1995). Order Number DE95007865. Source: OSTI; 
NTIS; GPO Dep. 

A variety of experimental techniques were employed to study the 
properties of electrochromically (EC) damaged, photochromically 
(PC) damaged, and pristine KTiOPO, (KTP). Additionally, nonlinear 
optical calculations were performed to complement the experimen- 
tal work in an effort to elucidate the respective mechanisms 
operative in producing EC and PC damage to KTP. Several inde- 
pendent experiments indicate that there is Ti deficiency in the EC 
damaged material, which is due to migration of these ions to the 
electrode surface. The laser experiments indicate that UV radiation 
can produce reversible PC damage. UV-producing SFG processes 
accidentally occurring in SHG cut KTP may lead to macroscopic 
damage. It must be emphasized that a fundamentally different 


mechanism is responsible for EC damaged versus PC damaged 
KTP. 


13268 (LBL-36398) Growth of hydrogenated amorphous 
silicon (a-Si:H) on patterned substrates for increased mechani- 
cal stability. Hong, W.S.; Nieto, J.C.D.; Ruiz, O.; Perez-Mendez, 
V. Lawrence Berkeley Lab., CA (United States). Dec 1994. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-941144-64: 1994 fall meeting 
of the Materials Research Society (MRS), Boston, MA (United 
States), 28 Nov - 2 dec 1994). Order Number DE95006589. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Residual stress in hydrogenated amorphous silicon (a-Si:H) film, 
which causes substrate bending and delamination, is studied. The 
internal stress can be reduced by controlling deposition parame- 
ters, but it is known to produce a trade-off between stress and 
electronic quality. Selective area deposition, in which the deposition 
area is reduced by making islands, reduced the stress when the 
lateral dimension of the islands becomes comparable to the film 
thickness. The overall stress is reduced by approximately 40% 
when the lateral dimension is decreased to 40 yum, but the adhe- 
sion was not improved much. However, substrates having a 
2-dimensional array of inversed pyramids of 200 um in lateral di- 
mension produced overall stress 3 ~ 4 times lower than that on the 
normal substrates. Such substrates were prepared by anisotropic 
etching of silicon wafers. The inversed pyramid structure also has 
other advantages including minimized delamination and increased 
effective thickness. Computer simulation confirmed that the overall 
stress can be reduced by deposition on the pyramidal structure. 


13269 (LBL-36683) Low temperature carrier transport 
properties in tsotopically controlled germanium. ltoh, K. 
Lawrence Berkeley Lab., CA (United States). Dec 1994. 193p. 
Sponsored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC03-76SF00098. Order Number DE95008489. Source: 
OSTI; NTIS; GPO Dep. 

Investigations of electronic and optical properties of semiconduc- 
tors often require specimens with extremely homogeneous dopant 
distributions and precisely controlled net-carrier concentrations and 
compensation ratios. The previous difficulties in fabricating such 
samples are overcome as reported in this thesis by growing high- 
purity Ge single crystals of controlled ">Ge and ’°Ge isotopic 
compositions, and doping these crystals by the neutron transmuta- 
tion doping (NTD) technique. The resulting net-impurity 
concentrations and the compensation ratios are precisely deter- 
mined by the thermal neutron fluence and the [’4Ge}/[’°Ge] ratios 
of the starting Ge materials, respectively. This method also guaran- 
tees unprecedented doping uniformity. Using such samples the 
authors have conducted four types of electron (hole) transport 
studies probing the nature of (1) free carrier scattering by neutral 





impurities, (2) free carrier scattering by ionized impurities, (3) low 
temperature hopping conduction, and (4) free carrier transport in 
samples close to the metal-insulator transition. 


13270 (SAND-—93-1875C) Manufacturing tailored property 
ceramic composites. Ewsuk, K.G. (Sandia National Labs., Albu- 
querque, NM (United States). Ceramic Processing Science Dept.); 
Harrison, L.W. Sandia National Labs., Albuquerque, NM (United 
States). 14 Nov 1994. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
940416-32: 96. annual meeting of the American Ceramic Society 
(ACS), Indianapolis, IN (United States), 25-28 Apr 1994). Order 
Number DE95006303. Source: OSTI; NTIS; GPO Dep. 

Composite materials are desirable for many advanced engineer- 
ing applications where the properties of a single phase material 
cannot meet all of the service requirements; however, existing 
process technology has limited the development and commercial- 
ization of composites. Lack of reproducible sintering to high density 
is one of the major obstacles to commercializing ceramic compos- 
ites. Final-stage, non-reactive liquid phase sintering (NLPS) theory 
provides metrics for sinterability that can be used as guidelines to 
design and manufacture dense ceramic-filled-glass (CFG) compos- 
ites. Additionally, within the constraints defined by the NLPS 
theory, sum-property models can be used to predict CFG compos- 
ite properties, and to design composites with properties tailored to 
specific applications. By integrating composite process models with 
composite property models, processable, application-tailored CFG 


composites for microelectronics packaging have been designed 
and fabricated. 


13271 (SAND-94-2049C) Cavity formation and impurity 
gettering in He-implanted Si. Follstaedt, D.M.; Myers, S.M.; 
Petersen, G.A.; Medernach, J.W. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950201-3: Annual meeting and exhibition of the Minerals, 
Metals and Materials Society, Las Vegas, NV (United States), 12- 
16 Feb 1995). Order Number DE95007744. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Cavity microstructures formed in Si after ion implantation of He 
and annealing at 700 C or above are examined with cross-section 
transmission electron microscopy. A threshold concentration of 1.6 
at.% He is identified to form cavities that survive such anneals. The 
cavities coarsen with a constant volume of 15 nm°/nm? (per wafer 
surface area), corresponding to ~0.75 lattice sites per implanted 
He atom. The internal area of the cavities is 3—7 times that of the 
wafer surface area for fluences of 1 x 10'? He/cm?. Transition 
metal atoms (Cu, Ni, Co, Fe, Au) are shown to be strongly trapped 
(1.5—2.2 eV) on the cavity walls by chemisorption. Whereas Cu, Au 
and Ni are bound more strongly to the cavity sites than to their re- 
spective precipitated phases, Co and Fe are more strongly bound 
to their silicides; nonetheless, appreciable trapping of Co and Fe 
does occur in equilibrium with the silicides. Cavity trapping appears 
to be an effective gettering mechanism at low impurity levels, as 
needed to meet future microelectronics device requirements. 


13272 (SAND—94-2288C) Ordering and bandgap reduction 
In InAs, _,Sb, alloys. Folistaedt, D.M.; Biefeld, R.M.; Kurtz, S.R.; 
Dawson, L.R.; Baucom, K.C. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950167-2: International conference on narrow gap semi- 
conductors, Santa Fe, NM (United States), 9-12 Jan 1995). Order 
Number DE95006324. Source: OSTI; NTIS; GPO Dep. 

InAs;_,Sb, alloys grown by MBE and MOCVD are found to 
have reduced emission energies due to CuPt-type order, even for 
Sb concentrations as low as x = 0.07 (AE = 25-65 meV). Cross- 
section TEM examination of such alloys shows the two {111}5 
variants are separated into regions 1-2 um across with platelet do- 
mains 10-40 nm thick on habit planes tilted ~30- from the (001) 
growth surface. Nomarski optical images show a cross-hatched 
surface pattern expected for lattice-mismatched layers. The local 
tit of the surface correlates with the dominant variant in each re- 
gion. InAs; _,Sb,/In;_,GayAs strained-layer superlattices with low 
Sb content and flat surfaces also show CuPt ordering. 
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13273 (SAND--94-2292C) Interfaces in InAsSb/inGaAs 
Strained-layer superlattices grown by MOCVD for use in 
infrared emitters. Biefeld, R.M.; Follstaedt, D.M.; Kurtz, S.R.; Bau- 
com, K.C. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950167— 
3: International conference on narrow gap semiconductors, Santa 
Fe, NM (United States), 9-12 Jan 1995). Order Number 
DE95006323. Source: OSTI; NTIS; GPO Dep. 

The authors have prepared InAsSb/InGaAs strained-layer super- 
lattices (SLSs) using metal-organic chemical vapor deposition 
(MOCVD). X-ray diffraction was used to determine lattice matching 
as well as composition and structure of the SLS’s. The presence of 
an InGaAsSb interface layer was indicated by x-ray diffraction for 
samples grown under non-optimized conditions. Interfacial layers 
were also identified with transmission electron microscopy (TEM). 
Two types of interfaces were observed by TEM. The different 
contrasts observed by TEM could be due to a difference in compo- 
sition at the interfaces. The width of the x-ray peaks can be 
explained by a variation of the layer thickness. 


13274 (SAND—94-2478C) Heterostructures and infrared 
emitters with compressed InAsSb layers. Kurtz, S.R.; Biefeld, 
R.M. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950167—1: Inter- 
national conference on narrow gap semiconductors, Santa Fe, NM 
(United States), 9-12 Jan 1995). Order Number DE95008157. 
Source: OSTI; NTIS; GPO Dep. 

An overview is presented of strained InAsSb heterostructures and 
infrared emitters. InAsSb/InGaAs strained-layer superlattices (SLS) 
and InAsSb quantum wells were characterized using magneto- 
photoluminescence and compared with unstrained InAsSb and 
InAs alloys. In heterostructures with biaxially compressed InAsSb, 
large quantum confinement energies were observed, and the holes 
exhibited a decrease in effective mass, approaching that of the 
electrons. This study demonstrates that the electrons and holes in 
the InAsSb heterostructures are confined in the InAsSb layers, and 
the band offsets are type |. A large increase in the Auger-1 thresh- 
old energy should accompany the strain-induced change in 
valence-band symmetry of the InAsSb layers. Correspondingly, the 
InAsSb heterostructures display high radiative efficiencies and 
increased activation energies for nonradiative recombination com- 
pared with the unstrained alloys. LEDs and L-mrs with InAsSb 
heterostructure active regions are described. InAsSb/InGaAs SLS 
LEDs operating at 300K at wavelengths < 5 pm have been 
demonstrated. Optically pumped InAsSb/InGaAs SLS lasers, with 
InPSb cladding, had a maximum operating temperature of 100K. 


13275 (SAND-94-2569C) Epoxy and acrylate stereolithog- 
raphy resins: In-situ measurements of cure shrinkage and 
stress relaxation. Guess, T.R.; Chambers, R.S.; Hinnerichs, T.D.; 
McCarty, G.D.; Shagam, R.N. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950614S—1: 6. international conference on rapid prototyp- 
ing, Dayton, OH (United States), 4-6 Jun 1995). Order Number 
DE95008506. Source: OSTI; NTIS; GPO Dep. 

Cross-sections of resin strands. Techniques were developed to 
make in situ measurements of gelled resin to determine linear 
shrinkage, stress-strain response and stress relaxation of single 
strands of SL 5170 epoxy and SL 5149 photocurable resins. Epoxy 
strands shrank approximately 1.4% and the acrylate strands about 
1.0% after a single exposure. No forces were measured during 
cure shrinkage of strands following the first laser exposure. In mul- 
tiple laser exposures, the acrylate continues to shrink; whereas 
(University of Dayton data) no additional shrinkage is observed in 
epoxy strands on a second hit. In force relaxation tests, a strand is 
drawn and then a 0.5% step strain is applied after different elapsed 
times. The epoxy initial modulus evolves (increases) with elapsed 
time following draw of the strand, and this evolution in modulus 
occurs after linear shrinkage has stopped. On the other hand, acry- 
lates show no evolution of modulus with elapsed time following a 
single laser draw; i.e., once shrinkage stops after one laser hit, the 
initial modulus remains stable with elapsed time. Finally, relaxation 
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response times of epoxy strands get larger with increasing elapsed 
time after laser draw. In acrylate strands there was no evolution in 
initial modulus with elapsed time after a single draw so relaxation 


times are not a function of elapsed time after a single hit with the 
laser. 


13276 (SAND—95-0085C) Magnetoluminescence characteri- 
zation of quantum well structures. Jones, E.D.; Kurtz, S.R. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950117-3: Workshop on semi- 
conductor characterization, Gaithersburg, MD (United States), 30 
Jan - 2 feb 1995). Order Number DE95008527. Source: OSTI; 
NTIS; GPO Dep. 

Three applications of magnetic field effects upon the photolumi- 
nescence spectrum which provide unique information about 
semiconductor quantum well structures are presented. The first ex- 
ample shows data which provide a quantitative measure of both 
the conduction and valence-band the energy dispersion curves for 
an InGaAs/GaAs single-strained-quantum well and a GaAs/AlGaAs 
lattice-matched single quantum well. The second subject discusses 
magnetoluminescence data which provides a clear demonstration 
for the existence of spectral shifts related to ionized-impurity scat- 
tering and the third study involves infrared magnetoluminescence 
measurements on narrow bandgap semiconductor alloys and het- 
erostructures. 


13277 (SAND-95-0168C) Electronic states in Cd,_,Zn,Te/ 
CdTe strained layer coupled double quantum wells and their 
photoluminescence. Li, T. (Ohio Univ., Athens, OH (United 
States). Dept. of Electrical and Computer Engineering); 
Lozykowski, H.J.; Reno, J. Sandia National Labs., Albuquerque, 
NM (United States). [1994]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-941144-81: 1994 fall meeting of the Materials Research 
Society (MRS), Boston, MA (United States), 28 Nov - 2 dec 1994). 
Order Number DE95006806. Source: OSTI; NTIS; GPO Dep. 

Experimental and theoretical investigation of electronic states in 
a strained-layer CdTe/CdZnTe coupled double quantum well 
structure are presented. The optical properties of this 
lattice-mismatched heterostructure were characterized with photolu- 
minescence (PL), PL excitation and polarization spectroscopies. 
Influence of electrical field on exciton states in the strained-layer 
CdTe/CdZnTe coupled double quantum well structure is experimen- 
tally studied. The confined electronic states were calculated in the 
framework of the envelope function approach, taking into account 
the strain effect induced by the lattice-mismatch. Experimental re- 
sults are compared with the calculated transition energies. 


13278 (SAND—95-0229) Mechanical properties of Hysol EA- 
9394 structural adhesive. Guess, T.R.; Reedy, E.D.; Stavig, M.E. 
Sandia National Labs., Albuquerque, NM (United States). Feb 
1995. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95008187. Source: OSTI; NTIS; GPO Dep. 

Dextor’s Hysol EA-9394 is a room temperature curable paste ad- 
hesive representative of the adhesives used in wind turbine blade 
joints. A mechanical testing program has been performed to char- 
acterize this adhesive. Tension, compression stress relaxation, 
flexural, butt tensile, and fracture toughness test results are re- 
ported. 


13279 (SAND—95-0343C) New developments for sokgel 
film and fiber processing. Hurd, A.J. Sandia National Labs., Al- 
buquerque, NM (United States). [1995]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9410319-1: International conference on novel techniques 
in synthesis and processing, Rosemont, IL (United States), 2 Oct 
1994). Order Number DE95008175. Source: OSTI; NTIS; GPO 


New insights into the development of microstructure in sol-gel 
films have recently been revealed by several diagnostic tech- 
niques, including imaging ellipsometry, “chemical imaging” by 
fluorescent tracers, light scattering from capillary waves, and finite- 
element modeling. The evolution of porosity during the continuous 
transition from dilute sol to porous solid in restricted geometries 
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such as films and fibers is becoming clearer through fundamental 
understanding of evaporation dynamics and capillarity. 


13280 (SAND—95-0392C) Percolation model for selective 
dissolution of mult+component glasses. Kale, R.P. (New Mex- 
ico Univ., Albuquerque, NM (United States). Dept. of Chemical and 
Nuclear Engineering); Brinker, C.J. Sandia National Labs., Albu- 
querque, NM (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States);National Science Foundation, 
Washington, DC (United States);Electric Power Research Inst., 
Palo Alto, CA (United States);Gas Research Inst., Chicago, IL 
(United States). DOE Contract AC04-94AL85000. (CONF-941144— 
96: 1994 fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 28 Nov - 2 dec 1994). Order Number 
DE95008174. Source: OSTI; NTIS; GPO Dep. 

A percolation model is developed which accounts for most 
known features of the process of porous glass membrane prepara- 
tion by selective dissolution of multi-component glasses. The model 
is founded within tile framework of the classical percolation theory, 
wherein the components of a glass are represented by random 
sites on a suitable lattice. Computer simulation is used to mirror 
the generation of a porous structure during the dissolution process, 
reproducing many of the features associated with the phenomenon. 
Simulation results evaluate the effect of the initial composition of 
the glass on the kinetics of the leaching process as well as the 
morphology of the generated porous structure. The percolation 
model establishes the porous structure as a percolating cluster of 
unreachable constituents in the glass. The simulation algorithm in- 
corporates removal of both, the accessible leachable components 
in the glass as well as the independent clusters of unreachable 
components not attached to the percolating cluster. The dissolution 
process thus becomes limited by the conventional site percolation 
threshokds of the unreachable components (which restricts the 
formation of the porous network), as well as the leachable compo- 
nents (which restricts the accessibility of the solvating medium into 
the glass). The simulation results delineate the range of composi- 
tional variations for successful porous glass preparation and predict 
the variation of porosity, surface area, dissolution rates and effluent 
composition with initial composition and time. Results compared 
well with experimental studies and improved upon similar models 
attempted in die past. 


13281 (SAND-—95-0393C) Low-voltage cathodolumines- 
cence of europium-activated yttrium orthovanadate. Phillips, 
M.L.F. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950226—29: 
SPIE ‘95: SPIE conference on optics, electro-optics, and laser ap- 
plication in science, engineering and medicine, San Jose, CA 
(United States), 5-10 Feb 1995). Order Number DE95008536. 
Source: OSTI; NTIS; GPO Dep. 

Emissive flat panel display systems operating in full color de- 
mand higher performance at low voltages (ca. 501000 V) from 
cathodoluminescent (CL) phosphors than cathode ray tubes re- 
quire. Hydrothermal synthesis has been suggested as a route to 
phosphors with improved efficiencies, lower voltage thresholds, and 
increased saturation power. This hypothesis was tested in 
europium-doped yttrium orthovanadate (YVO,:Eu), an efficient, red 
emitting CL phosphor. The CL efficiency of YVO,4:Eu crystallized 
from aqueous solution at 200°C is relatively low until it is an- 
nealed. The distribution of particle sizes in the low-temperature 
phosphor is similar to that in material made via a solid-state route, 
but crystallites remain much smaller (ca. 400 A) until they are an- 
nealed. These observations, along with the anomalously strong 
dependence of CL intensity on europium concentration, support a 
model in which efficiency principally depends on crystallite size. CL 
efficiency of both solid state and hydrothermal YVO,:Eu increases 
with voltage at constant power. Surface-bound electrons are likely 
the dominant influence on efficiency at voltages near threshold. 
Saturation power is independent of synthetic route. It is apparent 
that the CL properties of hydrothermally synthesized YVO,:Eu are 
essentially the same as those of YVO,:Eu produced via conven- 
tional, high-temperature routes. 
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13282 (CONF-940813-38) Improved separation techniques 
for the characterization of radioactive waste samples. Meeks, 
A.M.; Keller, J.M.; Giaquinto, J.M.; Ross, T. Oak Ridge National 
Lab., TN (United States). [1994]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
208. American Chemical Society national meeting; Washington, DC 
(United States); 21-26 Aug 1994. Order Number DE95007033. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Analysts have routinely used organic solvent extractions and pre- 
cipitation techniques to remove matrix constituents which interfere 
with the characterization of radioactive waste samples. Problems 
with these traditional techniques involve the production of organic 
waste and time consuming steps. Extraction chromatography using 
recently developed resins manufactured by Eichrom Industries pro- 
vides accuracy comparable to traditional techniques while reducing 
waste and time. Three types of Eichrom resins were evaluated on 
samples from radioactive waste tanks at the Department of En- 
ergy’s (DOE) Oak Ridge National Laboratory (ORNL) for the 
analysis of the inorganic EPA target analyte elements, radioactive 
strontium, and radioactive technetium. Results show that extraction 
chromatography may be successfully applied to the characteriza- 
tion of DOE radioactive waste samples similar to those at ORNL, 
providing high efficiency, reduced waste production, and safety 
benefits. 


13283 (DOE/MC/30175—95/C0439) Portable sensor for haz- 
ardous waste. Piper, L.G. Physical Sciences, Inc., Andover, MA 
(United States). [1994]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-93MC30175. (CONF- 
9411149-23: Opportunity 95: environmental technology through 
small business, Morgantown, WV (United States), 16-17 Nov 1994). 
Order Number DE95008364. Source: OSTI; NTIS; INIS; GPO Dep. 

Objective was to develop a field-portable monitor for sensitive 
hazardous waste detection using active nitrogen energy transfer 
(ANET) excitation of atomic and molecular fluorescence (active ni- 
trogen is made in a dielectric-barner discharge in nitrogen). It 
should provide rapid field screening of hazardous waste sites to 
map areas of greatest contamination. Results indicate that ANET is 
very sensitive for monitoring heavy metals (Hg, Se) and hydrocar- 
bons; furthermore, chlorinated hydrocarbons can be distinguished 
from nonchlorinated ones. Sensitivity is at ppB levels for sampling 
in air. ANET appears ideal for on-line monitoring of toxic heavy 
metal levels at building sites, hazardous waste land fills, in com- 
bustor flues, and of chlorinated hydrocarbon levels at building sites 
and hazardous waste dumps. 


13284 (IAEA-NDS—135) IDGAM. A PC code and database to 
help nuclide identification in activation analysis. |AEA-NDS- 
Documentation series, |IAEA-NDS-Documentation series. Paviotti 
Corcuera, R.; Moraes Cunha, M. de; Jayanthi, K.A. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Sep 1994. 6p. Order Number DE95624368. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The document describes a PC diskette containing a code and 
database which helps researchers to identify the nuclides in a ra- 
dioactive sample. Data can be retrieved by gamma-ray energy, 
nuclide or element. The PC diskette is available, costfree, from the 
IAEA Nuclear Data Section, upon request. (author). 6 refs, 5 figs. 


13285 (INIS-BR-3449) Environmental isotope and hydro- 
chemical investigation of Bauru and Botucatu groundwaters, 
Parana basin, Brazil. Kimmelmann, A. Sao Paulo Univ., SP 
(Brazil). Inst. de Geociencias. Jun 1991. 21p. Order Number 
DE95624093. Source: OSTI; NTIS (US Sales Only); INIS. 

A combined hydrogeochemical and environmental isotope inves- 
tigation is being carried out in the Bauru- and Botucatu 
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groundwaters. Based on former isotope data, the 2 H/'® O-, > H-, 

3 C-, '* C- and ° He/* He-contents of representative groundwa- 
ters out from the Bauru- and Botucatu-aquifer are now investigated 
to reveal a possible interaction of the groundwater systems and to 
correlate '* C-groundwater residence times with groundwater ages 
derived from other isotope methods. (author). 


13286 (INIS-BR-3450) Considerations on fluorides anoma- 
lies in Botucatu-Piramboia aquifers system, Parana basin, 
Brazil. Kimmeimann, A.A. (Sao Paulo Univ., SP (Brazil). Inst. de 
Geociencias); Reboucas, A.C.; Reboucas, A.M.; Souza, J.C.S.; 
Bastos Filho, F.; Heine, C.A. Sao Paulo Univ., SP (Brazil). Inst. de 
Geociencias. 1991. 5p. (In Portuguese). (CONF-900014—: 6. Brazil- 
ian Congress on groundwaters, Porto Alegre (Brazil), 1990). Order 
Number DE95624094. Source: OSTI; NTIS (US Sales Only); INIS. 

Groundwater of a great number of deep wells dug to exploit the 
Botucatu-Piramboia aquifer system in the Parana Basin, Brazil, 
have high fluoride concentrations, over 1 ppm, that turns ground- 
water useless for human supply. Investigations being carried out a 
the Center for Groundwater Research (CEPAS) of the Institute of 
Geosciences at USP, Sao Paulo, indicate a relationship between 
fluoride concentration and groundwater age, dated with radiocar- 
bon. (author). 


13287 (INIS-JP—024, pp. A720/1-A720/11) On isotopic analy- 
ses of Mihonoseki and other meteorites. Shima, Masako 
(National Science Museum, Tokyo (Japan)). Japan Atomic Indus- 
trial Forum, Inc., Tokyo (Japan); Japan Radioisotope Association, 
Tokyo (Japan); Atomic Energy Society of Japan, Tokyo (Japan). 
1994. 596p. (In Japanese). (CONF-940268—: 21. Japan conference 
on radiation and radioisotopes, Tokyo (Japan), 2-4 Feb 1994). In 
Proceedings of the 21st Japan conference on radiation and 
radioisotopes. The 100th year since the discovery of X-ray, and ex- 
pectation to the future development. Order Number DE94785275. 
Source: OSTI; NTIS; INIS. 

In the last December, since a meteorite penetrated a house in 
Mihonoseki-machi, Yatsuka-gun, Simane-ken, Japan, many people 
aware how meteorites are important for the study of space sci- 
ence. First, the results of the isotopic studies on meteorites 
obtained so far are summarized. The Mihonoseki meteorite is valu- 
able only because it has the possibility of detecting short life 
cosmogenic radioactive nuclides as its fall was informed shortly af- 
ter the fall, though it is a normal chondrite without special feature. 
A part of the obtained + ray spectrograph of the Mihonoseki was 
compared visually with that of the Tahara meteorite which fell one 
and a half years ago, the Hashima meteorite which fell about 80 
years ago and terrestrial rocks. The preliminary data are given to- 
gether with the data of the chondrites that fell in Japan in the last 
10 years. As for the Mihonoseki meteorite, 15 cosmic ray-produced 
radioactive nuclides with the half life from 2.44 days to 7.2 x 105 
years were measured. Also the isotopic ratio of rare gas elements 
was determined, and from these data, it is concluded that the Mi- 
honoseki meteorite has been exposed to cosmic ray for a long 
age, and it was not subjected to heavy shock effect. (K.I.). 


13288 (INIS-UA-006, pp. 133-135) Depth profiling of 
deuterium in solids using nuclear reactions. Zhukov, A.!. (Nat- 
sional’'nyi Nauchnyi Tsentr, Kharkov (Ukraine). Khar’kovskij 
Fiziko-Tekhnicheskij Inst.); Tolstolutskaya, G.D.; Rybalko, V.F.; 
Kopanets, |.E.; Verkhorobin, L.F. Natsional’nyi Nauchnyi Tsentr, 
Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 
150p. (In Russian). In Physics of radiation damage and radiation 
materials technology. Order Number DE95624095. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Depth distribution of deuterium implanted in Ti from the gas 
phase and by the monoenergetic D-ion beam has been investi- 
gated. The data were obtained by means of D (He,p) He nuclear 
reaction. The integral equation connecting the depth distribution of 
deuterium with the proton yield was solved by using the Tikhonov 
regularization method. The depth profile and the amount of deu- 
terium were shown to depend strongly on implantation conditions. 


13289 (LA-12843-MS-Rev.) Plutonium solution analyzer. 
Revised February 1995. Burns, D.A. Los Alamos National Lab., 
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NM (United States). Feb 1995. 26p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE95006840. Source: OSTI; NTIS; INIS; GPO Dep. 

A fully automated analyzer has been developed for plutonium so- 
lutions. It was assembled from several commercially available 
modules, is based upon segmented flow analysis, and exhibits pre- 
cision about an order of magnitude better than commercial units 
(0.5%-0.05% RSD). The system was designed to accept unmea- 
sured, untreated liquid samples in the concentration range 40-240 
g/l: and produce a report with sample identification, sample con- 
centrations, and an abundance of statistics. Optional hydraulics 
can accommodate samples in the concentration range 0.44.0 g/y. 
Operating at a typical rate of 30 to 40 samples per hour, it con- 
sumes only 0.074 ml of each sample and standard, and generates 
waste at the rate of about 1.5 mi per minute. No radioactive 
material passes through its multichannel peristaltic pump (which re- 
mains outside the glovebox, uncontaminated) but rather is handled 
by a 6-port, 2-position chromatography-type loop valve. An accom- 
panying computer is programmed in QuickBASIC 4.5 to provide 
both instrument control and data reduction. The program is truly 
user-friendly and communication between operator and instrument 
is via computer screen displays and keyboard. Two important 
issues which have been addressed are waste minimization and op- 
erator safety (the analyzer can run in the absence of an operator, 
once its autosampler has been loaded). 


13290 (LA-UR-95-57) Bubble chamber spectroscopy for 
chemical analysis: A new concept. Atencio, J.H.; Luo, Xin; Mc- 
Creary, E.I.; McCown, A.W.; Sander, R.K. Los Alamos National 
Lab., NM (United States). [1995]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950226-19: SPIE ‘95: SPIE conference on optics, electro- 
optics, and laser application in science, engineering and medicine, 
San Jose, CA (United States), 5-10 Feb 1995). Order Number 
DE95006350. Source: OSTI; NTIS; GPO Dep. 

A new technique for the detection of trace concentrations of 
molecules in solution has been developed. This system utilizes the 
amplification characteristics of a bubble chamber in which energy 
deposition from laser absorption is monitored. In the experimental 
set-up, a trace quantity of solute is introduced into liquid propane 
that is contained in a small (10 ml) stainless steel cell at 120 psi. 
The propane is superheated by sudden reduction of the cell pres- 
sure. Before wall nucleated boiling occurs, target solute molecules 
are energized by a laser pulse. Absorption of pump laser energy 
results in the formation of nucleation centers which develop into 
bubbles and which in turn are detected by CCD camera. Prelimi- 
nary experiments with crystal violet used as a test absorber have 
demonstrated detection sensitivity of 10 parts per trillion (ppt). 


13291 (LA-UR-95-405) Nonlinear optical microscopy for 
imaging thin films and surfaces. Smilowitz, L.B.; McBranch, 
D.W.; Robinson, J.M. Los Alamos National Lab., NM (United 
States). [1995]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950226— 
22: SPIE ‘95: SPIE conference on optics, electro-optics, and laser 
application in science, engineering and medicine, San Jose, CA 
(United States), 5-10 Feb 1995). Order Number DE95007872. 
Source: OSTI; NTIS; GPO Dep. 

We have used the inherent surface sensitivity of second har- 
monic generation to develop an instrument for nonlinear optical 
microscopy of surfaces and interfaces. We have demonstrated the 
use of several nonlinear optical responses for imaging thin films. 
The second harmonic response of a thin film of Cg has been used 
to image patterned films. Two photon absorption light induced 
fluorescence has been used to image patterned thin films of Rho- 
damine 6G. Applications of nonlinear optical microscopy include 
the imaging of charge injection and photoinduced charge transfer 
between layers in semiconductor heterojunction devices as well as 
across membranes in biological systems. 


13292 (LBL-36405) Feasibility studies for separation pro- 
cesses using environmentally sensitive hydrogels. Sassi, A.P.; 
Blanch, H.W.; Prausnitz, J.M. Lawrence Berkeley Lab., CA (United 
States). Dec 1994. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE95008355. Source: OSTI; NTIS; GPO Dep. 
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Temperature- and pH-sensitive hydrogels can be used to sepa- 
rate or concentrate proteins from dilute solution. Two possible 
separation processes are discussed here. Experimental partitioning 
data are used to compare the efficiencies of neutral, weakly acidic, 
weakly basic, and polyampholytic poly-N-isopropylacrylamide 


copolymer gels for separating cytochrome c from ovalbumin. For 
each process, attention is given to the influence of the solute parti- 
tion coefficient and swelling equilibria on process efficiency. 


13293 (LBL-36511) Hydrogen-ion titrations of amino acids 
and proteins in solutions containing concentrated electrolyte. 
Fergg, F. (Technische Universitaet Muenchen (Germany)); 
Kuehner, D.E.; Blanch, H.W.; Prausnitz, J.M. Lawrence Berkeley 
Lab., CA (United States). Dec 1994. 64p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE95008356. Source: OSTI; NTIS; GPO Dep. 

This report describes a first attempt to quantify the net charge as 
a function of solution pH for lysozyme and a-chymotrypsin at 0.1 
M, 1.0 M and 3.0 M ionic strength, (IS). The calculations are based 
on the residue (titratable group) pKa’s in the amino-acid sequence 
of the protein. To determine these pK,'s, a simple theory was used 
which assumes that the pKa’s are independent from each other in 
the protein and are equal to their pK, values in free amino-acid 
solution (Independent-Site Theory, IST). Residue pKa’s were ob- 
tained from amino-acid hydrogen-ion titrations at three different KCI 
concentrations corresponding to 0.1M, 1.0M and 3.0M ionic 
strength. After construction of a suitable apparatus, the experimen- 
tal procedure and data reduction were computerized to perform a 
large number of titrations. Most measured pKa’s showed high re- 
producibility (the difference of pK, values observed between two 
experiments was less than 0.05). For IS = 0.1M, observed pK,'s 
agreed with literature values to within a few hundredths of a pH 
unit. Furthermore, the ionic-strength dependence of the pK,’s 
followed the trends reported in the literature, viz. pKa values de- 
crease with increasing ionic strength until they reach a minimum at 
about IS = 0.5M. At still higher IS, pKa’s increase as the ionic 
strength rises to 3M. The known pK,’s of all titratable groups in a 
protein were used with the IST to give a first approximation of how 
the protein net charge varies with pH at high ionic strength. A com- 
parison of the titration curves based on the IST with experimental 
lysozyme and a-chymotrypsin titration data indicates acceptable 
agreement at IS = 0.1M. However, comparison of measured and 
calculated titration curves at IS = 1M and IS = 3M indicates only 
quantitative agreement. 


13294 (NRPA-1994:6) Measurements of intracellular cal 
cium. Sanna, K.; Bratlid, D.; Christensen, T. Statens Straalevern, 
Oesteraas (Norway). Sep 1994. 14p. (In Norwegian). Order Num- 
ber DE95624369. Source: OSTI; NTIS; INIS. 

Intracellular calcium concentration ([Ca®*];) has been measured 
in cultured cells by using Fura-2 load cells and a computer- 
controlled Perkin Elmer LS-5B  spectrofluorometer. Increased 
[Ca**], in cells exposed to extracellular bilirubin was observed both 
with and without extracellular calcium. However, the increase was 
considerable larger with extracellular calcium. The enhancement of 
[Ca**+], became smaller with decreasing bilirubin/BSA (bovine 
serum albumine) ratio. 5 refs., 5 figs. 


13295 (SAND-93-0349) Numerical methods for determining 
interstitial oxygen in silicon. Stevenson, J.0.; Medernach, J.W. 
Sandia National Labs., Albuquerque, NM (United States). Jan 
1995. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95007710. Source: OSTI; NTIS; GPO Dep. 

The interstitial oxygen (O,) concentration in Czochralski silicon 
and the subsequent SiO, precipitation are important parameters for 
integrated circuit fabrication. Uncontrolled SiO, precipitation during 
processing can create detrimental mechanical and electrical effects 
that contribute to poor performance. An inability to consistently and 
accurately measure the initial O; concentration in heavily doped sil- 
icon has led to contradictory results regarding the effects of dopant 
type and concentration on SiO, precipitation. The authors have de- 
veloped a software package for reliably determining and comparing 
O, in heavily doped silicon. The SiIFTIR© code implements three 
independent oxygen analysis methods in a single integrated pack- 
age. Routine oxygen measurements are desirable over a wide 





range of silicon resistivities, but there has been confusion concern- 
ing which of the three numerical methods is most suitable for the 
low resistivity portion of the continuum. A major strength of the 
software is an ability to rapidly produce results for all three meth- 
ods using only a single Fourier Transform Infrared Spectroscopy 
(FTIR) spectrum as input. This ability to perform three analyses on 
a single data set allows a detailed comparison of the three meth- 
ods across the entire range of resistivities in question. Integrated 
circuit manufacturers could use the enabling technology provided 
by SiFTIR© to monitor O; content. Early detection of O; using this 
diagnostic could be beneficial in controlling SiO, precipitation dur- 
ing integrated circuit processing. 


13296 (VTT-SYMP-144, pp. 135-148) Photoacoustic probe 
for flue gas analysis. Hernberg, R. (Tampere Univ. (Finland). 
Physics Dept.). Technical Research Centre of Finland, Espoo (Fin- 
land). 1994. Project KTM-SIHTI-403T. In S/HTI 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The purpose of the project is to develop a photoacoustic probe 
for industrial flue gas analysis. The work is based on the laser pho- 
toacoustic probe developed in our laboratory under the combustion 
research programme Liekki during 1990-1992. The project started 
in April 1993. The feasibility of the photoacustic method for flue 
gas analysis has been demonstrated using a xenon flash lamp as 
light source. Detection of SOz, NO and NH3 has been demon- 
strated. Measurement of NO requires a light source with higher 
pulse energy. Such a lamp will be acquired to the laboratory in the 
beginning of the year 1994. A co-operation with Enviset Ltd and 
the Technical Research Centre of Finland (VTT) has been started. 
The purpose of the co-operation is to produce a prototype of a 
commercial probe during 1994-1995, 


13297 (WHC-SD-WM-DP-096) Concrete sample point: 304 
Concretion Facility. Rollison, M.D. Westinghouse Hanford Co., 
Richland, WA (United States). 10 Mar 1995. 462p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95009158. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report contains information concerning the analysis of con- 
cretes for volatile organic compounds. Included are the raw data 
for these analysis and the quality control data, the standards data, 
and all of the accompanying chains-of-custody records and re- 
quests for special analysis. 
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Refer also to citation(s) 11996, 12025, 12032, 12327, 12626, 
13196, 13209, 13225, 13326, 13778, 14457 


13298 (ANL/CHW/CP-83289) Synthesis and properties of 
lanthanide-exchanged Preyssler’s heteropolyanions. Antonio, 
M.R. (Argonne National Lab., IL (United States). Chemistry Div.); 
Malinsky, J.; Soderholm, L. Argonne National Lab., IL (United 
States). [1994]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-941144— 
78: 1994 fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 28 Nov - 2 dec 1994). Order Number 
DE95007136. Source: OSTI; NTIS; GPO Dep. 

Nat* in the Preyssler heteropolytungstate anion 
[NaP5W390;30]'*— can be exchanged for a trivalent lanthanide ion. 
The potential significance of this new class of lanthanide het- 
eropolyanions relates to their applications in catalysis science. This 
view follows from the fact that Keggin heteropolyanions and their 
free acids are used as heterogeneous solid catalysts and homoge- 
neous solution catalysts. The authors describe synthetic conditions 
that lead to the incorporation of Ce** and Pr** within the Preyssler 
anion, and the coprecipitation of Ce*+ and the Preyssler anion. Ini- 
tial studies indicate that the latter, coprecipitated, material deserves 
study for bifunctional catalytic activity. 


13299 (ANL/MSD/PP-79992) Energy gap structure and tun- 
neling characteristics of layered superconductors. Liu, S.H. 
(Oak Ridge National Lab., TN (United States)); Klemm, R.A. Ar- 
gonne National Lab., IL (United States). Jun 1993. 31p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE95005879. Source: OSTI; NTIS; 
GPO Dep. 

The authors have analyzed the energy gaps and density-of- 
states (DOS) of layered superconductors with two inequivalent 
layers in a unit cell along the c-axis. In the physically interesting 
parameter range where the interlayer hopping strengths of the 
quasiparticles are comparable to the critical temperature, the peaks 
in the DOS curve do not correspond to the order parameters 
(OP's) of each layer, but depend on the OP’s and the interlayer 
hopping strengths in a complex manner. In contrast to a BCS su- 
perconductor, the DOS of layered systems have logarithmic 
singularities. The simulated tunneling characteristics bear close re- 
semblance to experimental results. 


13300 (CEA-CONF—11880) Heavy stable isotope separation 
by ion cyclotron resonance. Louvet, P.; Compant La Fontaine, 
A.; Larousse, B.; Patris, M. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Procedes d’Enrichissement. 
1994. 3p. (CONF-9408226-: 4. wrokshop on separation phenom- 
ena in liquids and gases, Beijing (China), 21-25 Aug 1994). Order 
Number DE95624502. Source: OST; NTIS (US Sales Only); INIS. 

The scientific feasibility of the ion cyclotron resonance process 
(ICR), as well as the technical one, has been investigated carefully 
for light metallic elements, whose masses lies between 40 and 
100/1,2/. The present work deals mainly with the same demonstra- 
tion for heavier elements such as ytterbium, gadolinium and 
barium. Recent results, as well as future prospects, are considered 
here. (authors). 


13301 (CONF-940982-—1) Measurements of the volatilities 
of electrolytes: Application to water/steam cycles. Palmer, D.A. 
(Oak Ridge National Lab., TN (United States)); Simonson, J.M.; 
Jensen, J.P. Oak Ridge National Lab., TN (United States). [1995]. 
13p. Sponsored by USDOE, Washington, DC (United 
States);Electric Power Research Inst., Palo Alto, CA (United 
States). DOE Contract AC05-840R21400. From 4. international 
conference on fossil plant cycle chemistry; Atlanta, GA (United 
States); 7-9 Sep 1994. Order Number DE95007103. Source: OSTI; 
NTIS; GPO Dep. 

This article describes recent results of a laboratory-scale re- 
search project aimed at measuring partitioning constants for a 
range of electrolytes that are known to be present in commercial 
power-plant boilers and/or are a potential hazard in terms of chem- 
ical carry-over of corrosive species to the LP turbines. Particular 
emphasis has been placed on measurements of NaOH, H2SO, 
and the intermediate salts NaHSO,4 and NapSO,. These results in- 
dicate that a rapid chemical equilibrium exists with the formation of 
minor accounts of “sulfites” at the elevated temperatures investi- 
gated, viz. to 350°C (662°F, or ca. 165 bar, or 2400 psi). A 
computerized model is under development incorporating the parti- 
tioning constants of HCi, NH4Cl, NaCl, NaOH, H2SO4, NaHSO,, 
and NHz, as well as the related hydrolysis constants and the ion 
product of water with the goal of providing a tool for predicting the 
composition of steam and condensate formed in the water/steam 
cycle of power plants with drum boilers. These calculations are by 
necessity based on equilibrium conditions, but demonstrate the 
impact of the ratio of amount of condensate formed to steam gen- 
erated, particularly with respect to the pH of the condensate and 
the build-up of high concentrations of solutes. Moreover, the most 
recent calculations indicate the importance of the Na*:anion ratio in 
the boiler water with regard to the pH of the first condensate. A 
number of examples of various boiler water compositions have 
been tested using this program, STEAMCYC, and some typical re- 
sults are given. 


13302 (CONF-9410165-12) Small angle neutron scattering 
study of the micelle structure of amphiphilic block copoly- 
mers. Yamaoka, H. (Kyoto Univ. (Japan). Dept. of Polymer 
Chemistry); Matsuoka, H.; Sumaru, K.; Hanada, S.; Imai, M.; Wig- 
nall, G.D. Oak Ridge National Lab., TN (United States). 31 Jul 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Neutron scatter- 
ing; Sendai (Japan); 11-14 Oct 1994. Order Number DE95006625. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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The amphiphilic block copolymers of vinyl ether were prepared 
by living cationic polymerization. The partially deuterated copoly- 
mers for SANS experiments were especially synthesized by 
introducing deuterated phenyl units in the hydrophobic chain. 
SANS measurements were performed for aqueous solutions of 
these copolymers by changing H20/D20 ratios. The SANS profiles 
indicate that the micelles in the present system exhibit a core-shell 
structure and that the size and shape of micelles are largely de- 
pendent on the length of hydrophobic chain. The micelle of shorter 
hydrophobic chain was found to be nearly spherical, whereas the 
micelle of longer hydrophobic chain was confirmed to have an el- 
lipsoidal shape. 


13303 (CONF-941144—-94) Applications of SXPS for study- 
ing surface structure, reaction mechanisms and kinetics. 
Mullins, D.R.; Huntley, D.R.; Overbury, S.H. Oak Ridge National 
Lab., TN (United States). [1994]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400 ; 
AC02-76CH00016. From 1994 fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 
1994. Order Number DE95008903. Source: OSTI; NTIS; GPO Dep. 

Soft x-ray photoelectron spectroscopy (SXPS) from the S 2p 
core level has been used to study adsorbate induced reconstruc- 
tion, identify reaction intermediates and study reaction kinetics on 
the Ni(111) surface. The S 2p binding energy is affected by the na- 
ture of the surface adsorption site. It has been determined from the 
number of S 2p states and their relative binding energies that ad- 
sorbed S induces a reconstruction of the Ni(111) surface and that 
the S adsorbs in fourfold sites on terraces and in troughs. S 2p 
SXPS has also been used to identify adsorbed species during the 
thermal decomposition of methanethiol on Ni(111). CH3SH adsorbs 
as CH,S— at low temperatures. Above 200 K, the CH3S-— 
changes adsorption site and the C-S bond begins to cleave. The 
relative concentrations of CH3;S— in the two different sites and of 
atomic S have been monitored as a function of temperature and 
initial coverage. As a result of the sensitivity and resolution avail- 
able in SXPS, reaction rates and kinetic parameters have been 
obtained for the decomposition of benzenethiol on Ni(111) by moni- 
toring the changes in the surface composition continuously as a 
function of temperature and time. 


13304 (DOE/CE/23810-51E) ARTI Refrigerant Database. 
Calm, J.M. Air-Conditioning and Refrigeration Technology inst., 
Inc., Arlington, VA (United States). Feb 1995. 282p. Sponsored by 
USDOE, Washington, DC (United States);Air-Conditioning and Re- 
frigeration Technology inst., Inc., Arlington, VA (United 
States);Air-Conditioning and Refrigeration Inst., Arlington, VA 
(United States);Copper Development Association, Inc., New Y DOE 
Contract FG02-91CE23810. Contract 660-50000. Order Number 
DE95008336. Source: OSTI; NTIS; GPO Dep. 

The Refrigerant Database consolidates and facilitates access to 
information to assist industry in developing equipment using alter- 
native refrigerants. The underlying purpose is to accelerate 
phase-out of chemical compounds of environmental concern. 


13305 (DOE/ER/13480-5) Analysis of forward and inverse 
problems in chemical dynamics and spectroscopy. Progress 
report, February 1, 1993-—July 31, 1994. Rabitz, H. Princeton 
Univ., NJ (United States). Dept. of Chemistry. 30 Aug 1994. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13480. Order Number DE95009309. Source: 
OSTI; NTIS; GPO Dep. 

Three primary topics were pursued: (1)inverse algorithm devel- 
opment for extracting potential surfaces from laboratory data 
(Ar-OH (A?Z*); extracting diabatic coupling potentials from inelastic 
scattering data); (2)model reduction of complex kinetic mechanisms 
(nonlinear transformations of chemical species; nonlinear lumping 
in chemical kinetics; perturbation theory); and (3)idertification of 
key variables and their interrelationships in dynamics and kinetics 
phenomena (effect of shape of potential surfaces on collision cross 
sections; F + H2 reaction probability; Ne excitation by Het; Na + | 
collision; excitation of O('D) atoms; H+ + F(*P, /2); Na(@P;/2) + He 
or Ar; He* + Ne(2p®); Li + |; thermal runaway; combustion kinetics 
of CO + Hp + Oo; energy eigenvalues). 
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13306 (DOE/PC/89761—-T10) NQR-NMR studies of higher al- 
cohol synthesis Cu-Co catalysts. Quarterly technical progress 
report, June 15, 1994-September 15, 1994. Donatto, UA; 
Hoard, T.L.; Murty, A.N. Grambling State Univ., LA (United States). 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract FG22-89PC89761. Order Number DE95007926. 
Source: OSTI; NTIS; GPO Dep. 

The selectivity and conversion efficiency of the catalyst are 
reported to be governed by inter-metallic ratios of the three ele- 
ments. High yields of methanol in copper-rich field, hydrocarbons 
in cobalt-rich field and mixed alcohols in the intermediate range 
were observed. The basic mechanism, the extent and effect of 
inter-metallic interactions, or the role and function of chromium still 
remain unclear. To examine the correspondence between the 
catalytic and magnetic behavior of the catalyst, the author has in- 
vestigated the Zero-field Nuclear Magnetic Resonance spectra and 
Hysteresis character of a series of Cu/Co/Cr trimetallics with Cu/Co 
ratio varying from 0.2 to 8.0. The magnetic moment of the catalyst 
system is very low for Cu/Co < 1.5, dramatically increases when 
1.5 < CwCo < 5.0 and drops for Cw/Co > 5.0. The NMR results 
indicate that chromium serves as a support and inhibits any strong 
intermetallic interaction between copper and cobalt. 


13307 (DOE/PC/89761—-T11) NQR-NMR studies of higher al- 
cohol synthesis Cu-Co catalysts. Quarterly technical progress 
report, September 15-December 15, 1992. Grambling State 
Univ., LA (United States). [1992]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-89PC89761. 
Order Number DE95007927. Source: OSTI; NTIS; GPO Dep. 
During this quarter the authors have investigated a series of Cuw/ 
Co catalysts supported on Titanium Dioxide. The primary objective 
of the study has been to examine and compare the nature and ef- 
fect of the supports Chromia and Titania (Cr2O3, and TiO2) on the 
magnetic character of the Cu-Co-Cr and Cu-Co-TiO, catalysts. 
Sample preparation and magnetization results are discussed. 


13308 (DOE/PC/93069-3) Development of precipitated iron 
Fischer-Tropsch catalysts. Quarterly technical progress report, 
October 1, 1994—December 31, 1994. Bukur, D.B. Texas A and M 
Univ., College Station, TX (United States). Dept. of Chemical Engi- 
neering. 1 Mar 1995. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-94PC93069. Order Number 
DE95009334. Source: OSTI; NTIS; GPO Dep. 

The work on Task 3. Testing of Previously Synthesized Catalysts 
was initiated in early October as scheduled. Two initial tests were 
not successful (runs SB-2764 and SB-3064). It took us a great 
deal of time and effort to overcome these problems, which included 
conducting a blank test (run SB-3184) and a test of commercial 
Ruhrchemie catalyst (run SB-3254). Finally, a successful test of 
catalyst with nominal composition 100 Fe/5 Cw/6 K/24 SiO» (run 
SB-3354) was completed using a different slurry medium (Ethylflo 
164 oil). Low activities in unsuccessful tests SB-2764 and SB-3064 
may be due to catalyst poisoning by impurities in the initial slurry 
medium (purified n-octacosane from Humphrey Chemical Co.). 


13309 (DOE/PC/93208-T4) Preconversion catalytic deoxy- 
genation of phenolic functional groups. Quarterly technical 
progress report, June 1, 1994-August 31, 1994. Kubiak, C.P. 
Purdue Univ., Lafayette, IN (United States). Dept. of Chemistry. 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93PC93208. Order Number 
DE95007556. Source: OSTI; NTIS; GPO Dep. 

Recent research in this laboratory has established the viability of 
the catalytic deoxygenation of phenols by carbon monoxide. The 
initial phases of the author's work focus on identifying catalyst re- 
quirements essential for low temperature deoxygenation 
using potential mono(aryloxide) catalysts Rh(triphos)(O-Ph) 
and Pt(triphos)(O-Ph)* [triphos = bis(2  diphenylphosphi- 
noethyl)phenylphosphine]. 


13310 (DOE/PC/93217-T4) Superior catalysts for selective 
catalytic reduction of nitric oxide. Annual technical report, 
September 30, 1993-September 29, 1994. Chen, J.P.; Hausladen, 
M.C.; Yang, R.T. State Univ. of New York, Stony Brook, NY (United 





States). Research Foundation. [1995]. 37p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-93PC93217. 
Order Number DE95007903. Source: OSTI; NTIS; GPO Dep. 

A delaminated Fe2O3-pillared clay catalyst was prepared for the 
selective catalytic reduction (SCR) of NO by NHg3 at above 300°C. 
The delaminated pillard clay was characterized by ICP-AES (Induc- 
tively Coupled Plasma-Atomic Emission Spectroscopy) chemical 
analysis, XRD (X-ray diffraction) structure and line broadening 
analyses, micropore size probing, and Moessbauer analysis. These 
analyses showed that the catalyst contained fragmented Fe203- 
pillared clay forming “house-of-cards” structure with dispersed 
Fe2O3 particles approximately 170 A in size. The SCR activity of 
the delaminated pillard clay was higher than the commercial-type 
V205 + WO;/TiO2 catalyst, and also higher than the undelami- 
nated pillard clay and supported Fe2O; catalysts, under conditions 
with SOs. Infrared measurements of adsorbed NH3 showed strong 
Bronsted acidity which was caused possibly by interactions be- 
tween Fe2O3 and clay. 


13311 (DOE/PC/93222-5) NO decomposition in non 
reducing atmospheres. Technical progress report, September 
1994-November 1994. Klier, K.; Herman, R.G.; Jirka, |. Lehigh 
Univ., Bethlehem, PA (United States). Dept. of Chemistry. Jan 
1995. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG22-93PC93222. Order Number DE95007895. 
Source: OSTI; NTIS; GPO Dep. 

Two new samples of Co(il)/Ce(IIl) ion exchanged A zeolites were 
prepared by a solid ion exchange technique. A new continuous 
flow NO decomposition reactor system was built and tested. This 
system can be evacuated, operated under reduced pressure, or 
operated at ambient pressure. Reactants and product are analyzed 
by an online quadrupole mass spectrometer. Analyses of Na A ze- 
olite, Co(II) A zeolites, and Co(Il)/Ce(Ill) A zeolites, as well as Na 
X zeolite, Na Y zeolite, and Na mordenite for comparison pur- 
poses, have been carried out by X-ray photoelectron spectroscopy 
and Auger spectroscopy methods. Interesting variations in Auger 
parameters have been observed, and interpretation of these results 
are in progress. 


13312 (ETDE-DE-40) Reduction of organic air pollutants. 
Partial project 1: Development of catalyst supports for the cat- 
alytic cleaning of industrial combustion gases with special 
regard to halogenated and nitrogen-containing products of in- 
complete combustion. Final report. Guldner, G.; Hutter, F.; Ray, 
S. Fraunhofer-Institut fuer Silicatforschung (ISC), Wuerzburg (Ger- 
many). 17 Jan 1991. 63p. (in. German). Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 01VQ88093. Order Number 
DE95764926. Source: OSTI; NTIS (US Sales Only). 

Supporting catalysts which metal oxides as catalytically active 
components for the oxidative decomposition of chlorinated hydro- 
carbons have been produced on laboratory scale in the project. 
The process used was a sol-gel process on the basis of metal ni- 
trates as this allows coatings and is suitable for a great number of 
oxidic compositions. The activity of the catalyst was measured with 
a specially designed measuring bench; analysis of the decomposi- 
tion products (CDI and Ciz) was prepared. The first test reaction to 
be investigated for the prepared support catalysts was oxidation of 
tetra-chiorethen (perchlorethylene). There were marked differences 
in activity between the different oxid systems. COCr2O0,4-spinell was 
found to be the most effective one. Oxides with perowskite struc- 
ture showed only very small turnovers. (BBR) 


13313 (IC-94/403) Fourier transform infrared studies in 
solid egg white lysozyme. Rivzi, T.Z. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1994. 10p. Order Number 
DE95624411. Source: OSTI; NTIS (US Sales Only); INIS. 

Fourier Transform Infrared (FTIR) Spectroscopy is the most re- 
cent addition to the arsenal of bioanalytical techniques capable of 
providing information about the secondary structure of proteins in a 
variety of environments. FTIR spectra have been obtained in solid 
egg white lysozyme. The spectra display the usual amide |, Il and 
lll bands. Secondary structural information obtained from the spec- 
tra after applying resolution enhancement techniques to the amide 
| band has been found consistent with the x-ray crystallographic 
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data of the protein and also to the spectroscopic data of the pro- 
tein in aqueous solution. (author). 17 refs, 6 figs, 2 tabs. 


13314 (LA-UR-95-201) Modeling precipitation from con- 
centrated solutions with the EQ3/6 chemical speciation codes. 
Brown, L.F.; Ebinger, M.H. Los Alamos National Lab., NM (United 
States). 13 Jan 1995. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950216-46: Waste management '95, Tucson, AZ (United States), 
26 Feb - 2 mar 1995). Order Number DE95006264. Source: OSTI; 
NTIS; GPO Dep. 

One of the more important uncertainties of using chemical speci- 
ation codes to study dissolution and precipitation of compounds is 
the results of modeling which depends on the particular thermody- 
namic database being used. The authors goal is to investigate the 
effects of different thermodynamic databases on modeling precipi- 
tation from concentrated solutions. They used the EQ3/6 codes 
and the supplied databases to model precipitation in this paper. 
One aspect of this goal is to compare predictions of precipitation 
from ideal solutions to similar predictions from nonideal solutions. 
The largest thermodynamic databases available for use by EQ3/6 
assume that solutions behave ideally. However, two databases ex- 
ist that allow modeling nonideal solutions. The two databases are 
much less extensive than the ideal solution data, and they investi- 
gated the comparability of modeling ideal solutions and nonideal 
solutions. They defined four fundamental problems to test the EQ3/ 
6 codes in concentrated solutions. Two problems precipitate 
Ca(OH)2 from solutions concentrated in Ca**. One problem tests 
the precipitation of Ca(OH). from high ionic strength (high concen- 
tration) solutions that are low in the concentrations of precipitating 
species (Ca** in this case). The fourth problem evaporates the su- 
pernatant of the problem with low concentrations of precipitating 
species. The specific problems are discussed. 


13315 (LA-UR-95-539) Surface structure of MX-chains 
studied by atomic force microscopy. Bar, G.; Scott, B.; John- 
son, S.R.; Kanner, G.S.; Swanson, B.|. Los Alamos National Lab., 
NM (United States). [1995]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9408219—1: International conference on synthetic metals 
(ICSM ‘94), Seoul (Korea, Republic of), Aug 1994). Order Number 
DE95007881. Source: OSTI; NTIS; GPO Dep. 

The surfaces of mixed-valence halogen-bridged transition metal 
linear chain compounds [[Pt(en)2][Pt(en)]o(X_yX'y)ohClOg)4 (X, X’ 
= Cl, Br, or |; en = CoHgNo; y = 0.0 - 1.0) were examined by 
atomic force microscopy (AFM). The AFM images are consistent 
with the surfaces expected from the bulk crystal structure. The sur- 
face unit cell parameters of the images correspond to the lattice 
constants of the bulk crystals. The patterns of the atomic-scale 
AFM images are dominated by the most protruded H atoms of the 
en ligands and the most protruded O atoms of the ClO,~ anions. 


13316 (LBL-36517) Photoemission and optical properties 
of Ceo fullerites. Shirley, E.L. (National Institute of Standards and 
Technology, Gaithersburg, MD (United States). Radiometric 
Physics Division); Louie, S.G. Lawrence Berkeley Lab., CA (United 
States). Aug 1994. 15p. Sponsored by USDOE, Washington, DC 
(United States);National Science Foundation, Washington, DC 
(United States) DOE Contract AC03-76SF00098. (CONF- 
9408212-1: Quantum theory of real materials, Berkeley, CA 
(United States), 13 Aug 1994). Order Number DE95006588. 
Source: OSTI; NTIS; GPO Dep. 

A theory is presented for excitations in undoped, solid Cg in- 
volving addition or removal of an electron, as well as creation of an 
electron-hole pair. Excitation energies are computed using a quasi- 
particle description of electrons and holes, plus a model for 
electron-hole interactions. Results are compared with those of di- 
rect and inverse photoelectron and optical absorption spectroscopy 
studies. Reasonable agreement is found in such comparisons, 
while more complete modeling of experimental spectra might 
include neglected matrix-element and vibrational effects. These re- 
sults give values for simple, conceptual parameters, such as a 
molecular Hubbard U. Some results could also be relevant in 
doped fullerites. 
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13317 (LBL-36702) Infrared spectroscopy of nonclassical 
lons and their complexes. Boo, D.W. Lawrence Berkeley Lab., 
CA (United States). Jan 1995. 190p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE95008487. Source: OSTI; NTIS; GPO Dep. 

This thesis describes an infrared spectroscopic study on the 
structures and dynamics of the nonclassical ions and their com- 
plexes, using ion trap vibrational predissociation spectroscopy. 
Chapter One provides an introduction to the experimental appara- 
tus used in this work. Chapter Two describes the previous 
theoretical and experimental works on the carbonium ion CHs* and 
infrared spectroscopic and theoretical works on CHs*. CHs* was 
predicted to scramble constantly without possessing a stable struc- 
ture. In Chapter Three, the infrared spectroscopy for the molecular 
hydrogen solvated carbonium ions CHs*(H2), (n=1-6) in the fre- 
quency region of 2700-4200 cm-" are presented and compared 
with the results of ab initio molecular dynamics simulation on 
CHs*(H2)n (n=0-3). The results suggested that the scrambling of 
CHs* slowed down considerably by the stabilization effects of the 
solvent H2 molecules, and it was completely frozen out when the 
first three Hz molecules were bound to the core CHs*. Chapter 
Four presents the complete infrared spectra for the solvated carbo- 
nium ions, CHs;*(A)x(B)y (A,B=H2, Ar, No, CH4;x,y=0-5) in the 
frequency region of 2500-3200 cm-'. As the binding affinities of 
the solvent molecules and the number of the solvent molecules in 
the clusters increased, the scrambling of CHs* slowed down sub- 
stantially. The structures of the solvated carbonium ions and the 
evidence for rapid proton transfer in CHs*(CH,4) were also pre- 
sented. Chapter Five presents the vib-rotational spectrum for the 
H-H stretching mode of the silanium ion SiHs*. The results sug- 
gested that SiH;* can be described as a complex of SiH3* and a 
freely internally rotating H2, analogous to, but distinct from CHs*. 


13318 (LBL-36751) Beyond transition state theory: Rigor- 
ous quantum approaches for determining chemical reaction 
rates. Miller, W.H. Lawrence Berkeley Lab., CA (United States). 
Jan 1995. 42p. Sponsored by USDOE, Washington, DC (United 


States);National Science Foundation, Washington, DC (United 


States). DOE Contract AC03-76SF00098. Order 
DE95008483. Source: OSTI; NTIS; GPO Dep. 

Transition state theory (TST) has historically been the most im- 
portant and widely used theoretical approach for describing the 
rates of chemical reactions, and for qualitative pictures and order- 
of-magnitude estimates one does not expect this situation to 
change. However a rigorous, quantitative treatment of chemical 
reaction rates must go beyond TST. A rigorous description, for ex- 
ample, must be based on a quantum mechanical description of the 
molecular system, but the fundamental assumption on which TST 
is based - namely that the molecular dynamics is “direct,” i.e., that 
no trajectories re-cross a dividing surface which separates reac- 
tants and products (vide infra) - is couched inherently in the 
language of classical mechanics. There is no unambiguous way to 
quantize TST, for the various ways of trying to do so invariably re- 
quire one to introduce additional assumptions about the reaction 
dynamics. As one tries to eliminate these “additional assumptions” 
one is driven ultimately to an exact quantum treatment of the reac- 
tion dynamics which is then no longer a transition state theory (i.e., 
approximation) but simply an exact formulation. It is such exact ap- 
proaches, those without inherent approximations, that are the 
subject of this chapter. 


Number 


13319 (PNL-SA-25782) Small angle X-ray scattering stud- 
les of reverse micelles in supercritical fluids. Pfund, D.M.; 
Fulton, J.L. Pacific Northwest Lab., Richland, WA (United States). 
Oct 1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9410114-6: 3. 
international symposium on_ supercritical fluids, Strasbourg 
(France), 17-19 Oct 1994). Order Number DE95007803. Source: 
OSTI; NTIS; GPO Dep. 

The nature of aggregates formed in a supercritical fluid deter- 
mines its solvent power and selectivity. Small angle X-ray 
scattering (SAXS) is a powerful tool for studying the properties of 
aggregates with sizes in the 10A to 200A range. It is also useful in 
studying those interparticle interactions which operate over a similar 
distance. The authors have used SAXS to examine the aggregates 
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formed in pure fluids, in mixtures and in fluid/surfactant/water sys- 
tems. The scattered intensity as a function of angle depends on 
the geometry, polydispersity, X-ray contrast, and interaction 
strength of the particles as well as on the phase behavior of the 
system. In this paper the authors present the results of modeling 
the X-ray scattering from AOT/water reverse micelles in supercriti- 
cal propane and in propane/carbon dioxide mixtures. They examine 
the effect of dilution with CO2 anti-solvent on the phase behavior of 
the system and on the strength of intermicellar attractions. A better 
understanding of these systems must be obtained before the appli- 
cations of supercritical reverse micelle systems to extractions, 
reactions, and enhanced oil recovery can be fully developed. 


13320 (SAND-94-2299C) Chemical and electrical proper- 
ties of cavities in silicon and germanium. Myers, S.M.; 
Follstaedt, D.M.; Petersen, G.A.; Seager, C.H.; Stein, HJ.; 
Wampler, W.R. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950220— 
4: 9. international conference on ion beam modification of 
materials, Canberra (Australia), 5-10 Feb 1995). Order Number 
DE95006812. Source: OSTI; NTIS; GPO Dep. 

Cavities were formed in Si and Ge by He ion implantation and 
annealing, and resultant chemical and electrical properties were in- 
vestigated. The dissociation energies for Si-H and Ge-H surface 
monohydride bonds were determined, showing that H chemisorp- 
tion on Si is energetically stable with respect H2 gas whereas H 
chemisorption on Ge is not. Cavity walls in Si were found to trap 
transition metals strongly, suggesting application to impurity getter- 
ing in devices. Measurement and modeling of cavity electrical 
properties elucidated surface electronic states and indicated a po- 
tential for controlled electrical isolation in devices. 35 refs. 


13321 (SAND-95-0378C) Functionalized block copolymers 
as adhesion promoters. Kent, M.S.; Saunders, R. Sandia National 
Labs., Albuquerque, NM (United States); Argonne National Lab., IL 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000 ; W-31109- 
ENG-38. (CONF-950273-1: 18. annual meeting of the Adhesion 
Society, Hilton Head, SC (United States), 19-22 Feb 1995). Order 
Number DE95008158. Source: OSTI; NTIS; GPO Dep. 

The goal of this work is to develop novel functionalized block 
copolymers to promote adhesion at inorganic substrate/polymer 
interfaces. We envision several potential advantages of functional- 
ized block copolymers over small molecule coupling agents. 
Greater control over the structure of the interphase region should 
result through careful design of the backbone of the copolymer. 
The number of chains per area, the degree of entanglement be- 
tween the copolymer and the polymer matrix, the number of sites 
per chain able to attach to the substrate, and the hydrophobicity of 
the interphase region can all be strongly affected by the choice of 
block lengths and the monomer sequence. In addition, entangle- 
ment between the copolymer and the polymer matrix, if achieved, 
should contribute significantly to adhesive strength. Our program 
involves four key elements: the synthesis of suitable functionalized 
block copolymers, characterization of the conformation of the 
copolymers at the interface by neutron reflectivity and atomic force 
microscopy, characterization of the degree of bonding by spec- 
troscopy, and measurement of the mechanical properties of the 
interface. In this paper we discuss block copolymers designed as 
adhesion promoters for the copper/epoxy interface. We have syn- 
thesized a diblock with one block containing imidazole groups to 
bond to copper and a second block containing secondary amines 
to react with the epoxy matrix. We have also prepared a triblock 
copolymer containing a hydrophobic middle block. Below we de- 
scribe the synthesis of the block copolymers by living, ring-opening 
metathesis polymerization (ROMP) and the first characterization 
data obtained by neutron reflectivity. 


13322 (UCRL-JC—118288) Portable Laser Laboratory. Weir, 
J.T. Lawrence Livermore National Lab., CA (United States). Jul 
1994. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9404162-16: 1994 chemi- 
cal analysis by laser interrogation of proliferation effluents 
(CALIOPE ITR) interim technical review, Livermore, CA (United 





States), 26-28 Apr 1994). Order Number DE95008376. Source: 
OSTI; NTIS; GPO Dep. 

A Portable Laser Laboratory (PLL) is being designed and built 
for the CALIOPE Program tests which will begin in October of 
1994. The PLL is designed to give maximum flexibility for evolving 
laser experiments and can be readily moved by loading it onto a 
standard truck trailer. The internal configuration for the October ex- 
periments will support a two line DIAL system running in the mid-IR. 
Brief descriptions of the laser and detection systems are included. 


13323 (UCRL-JC—118312) The concentration-estimation 
problem for multiple-wavelength differential absorption lidar. 
Payne, A.N. Lawrence Livermore National Lab., CA (United 
States). Jul 1994. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9404162— 
17: 1994 chemical analysis by laser interrogation of proliferation 
effluents (CALIOPE ITR) interim technical review, Livermore, CA 
(United States), 26-28 Apr 1994). Order Number DE95008375. 
Source: OSTI; NTIS; GPO Dep. 

We are seeking to develop a reliable methodology for multi- 
chemicai detection and discrimination based upon multi-wavelength 
differential absorption lidar measurements. In this paper, we sum- 
marize some preliminary results of our efforts to devise suitable 
concentration-estimation algorithms for use in detection and dis- 
crimination schemes. 
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13324 (CONF-941144-91) XPS study of Ni-Fe manganite 
thermistor material. Braski, D.N. (Oak Ridge National Lab., TN 
(United States)); Osborne, N.R.; Zurbuchen, J.M. Oak Ridge Na- 
tional Lab., TN (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 1994 fall meeting of the Materials Research Society (MRS); 
Boston, MA (United States); 28 Nov - 2 dec 1994. Order Number 
DE95008778. Source: OSTI; NTIS; GPO Dep. 

The resistivity of the as-fabricated thermistor material, nickel- 
iron-manganite, changes during initial aging in the temperature 
range of 150-300°C before becoming stabie. X-ray photoelectron 
spectroscopy (XPS) was used to determine if any valency change 
or chemical shift of the cations or oxygen occurred after aging. The 
goal of the study was to identify any ionic changes that might af- 
fect thermistor stability. The only observed changes in 2p, ;2 peaks 
due to aging were those related to Ni ions; the same peaks for Mn, 
Fe, and O remained unchanged. The changes in the Ni 2p3 2 peak 


may be related to: (a) the migration of Ni** ions from octahedral to 
tetrahedral sites, (b) subtle changes in the energy states of Ni** 
which promoted a more stable ionic structure, and/or (c) the pres- 
ence of Ni** ions, some of which revert back to Ni**. 


4005 Photochemistry 
Refer also to citation(s) 12633 


13325 (DOE/ER/13592-9) Photoinduced dipoles and 
charge pairs in condensed phase. Progress report, November 
14, 1993—November 15, 1994. Dartmouth Coll., Hanover, NH 
(United States). Dept. of Chemistry. [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13592. Order Number DE95007071. Source: OSTI; NTIS; 
GPO Dep. 

Efforts during the past year centered on expanding the under- 
standing of the photocurrent transients produced by photoinduced 
dipoles in solution. In addition to exploring intramolecular charge 
transfer in a molecule which exhibits a giant dipole, the authors be- 
gan an intensive look at intermolecular electron transfer between 
photoexcited electron donors and acceptors. The three projects 
which are farthest along are described in abstract form in the para- 
graphs which follow. The first makes use of the generous gift from 
Dr. Michael Wasielewski (Argonne National Laboratory) of a care- 
fully constructed molecular triad which exemplifies artificial 
photosynthesis. Measurements reveal that the triad possesses a 
substantial ground state dipole moment as well as the long-lived 
charge separation which was expected for the excited state. The 
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second and third abstracts describe the quantification of fractional 
charge transfer in excited state complexes (exciplexes). All exci- 
plexes are not the same and the authors found that the fractional 
electron transfer increases with reaction exoergicity. The first and 
second abstracts describe work which is nearly ready to be submit- 
ted. The third outlines the mechanistically fascinating story of how 
one donor replaces another in an excited state complex. Their 
tentative conclusion is that the mechanism depends on reaction ex- 
oergicity. 


13326 (DOE/ER/13860-T1) [Time-resolved FTIR emission 
studies of laser photofragmentation and radical reactions]. 
Colorado Univ., Boulder, CO (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-88ER13860. Order Number DE95008125. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Fourier transform infrared emission experiments were used to 
study photofragmentation processes, single collision reactions, en- 
ergy transfer events, and laser-initiated radical-radical reactions: 
CHz + O, Cl + CoHs, CFsCH2 + D, H + H20, H + HF, and H + 
NH2. 


13327 (DOE/ER/14039—4) [Photochemistry of intermolecu- 
lar C-H bond activation reactions]. Progress report, 
[September 15, 1994—March 15, 1995]. Lees, A.J. State Univ. of 
New York, Binghamton, NY (United States). Research Foundation. 
15 Dec 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER14039. Order Number 
DE95008991. Source: OSTI; NTIS; GPO Dep. 

Since the last progress report (March 15, 1994), attention was 
paid to the solution photochemistry of (HBPz*3)Rh(CO)2 (Pz* = 
3,5-dimethylpyrazolyl) at different excitation wavelengths and in 
various hydrocarbon solvents (n-pentane). Absolute quantum effi- 
ciencies were obtained for the intermolecular C-H bond activation 
at different wavelengths and temperatures. Results indicate that 
there are two excited states with different reactivities and two reac- 
tion channels. The intermediate that is highly reactive toward 
hydrocarbon C-H bonds is probably the monocarbonyl 
(HBPz*3)Rh(CO) species. Related studies are being carried out on 
tungsten(IV) eight-coordinate-chelate complexes. 


13328 (LBL-36632) Structural oxidation state studies of 
the manganese cluster in the oxygen evolving complex of 
photosystem Il. Liang, W. Lawrence Berkeley Lab., CA (United 
States). Nov 1994. 158p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE95008488. Source: OSTI; NTIS; GPO Dep. 

X-ray absorption spectroscopy (XAS) was performed on Photo- 
system II (PSil)-enriched membranes prepared from spinach to 
explore: (1) the correlation between structure and magnetic spin 
state of the Mn cluster in the oxygen evolving complex (OEC) in 
the Sp state; and (2) the oxidation state changes of the Mn cluster 
in the flash-induced S-states. The structure of the Mn cluster in the 
S2 state with the g~4 electron paramagnetic resonance (EPR) sig- 
nal (So-g4 state) was compared with that in the S. state with 
multiline signal (S2-MLS state) and the S; state. The S2-94 state 
has a higher XAS inflection point energy than that of the S; state, 
indicating the oxidation of Mn in the advance from the S, to the 
S2-94 state. Differences in the edge shape and in the extended X- 
ray absorption fine structure (EXAFS) show that the structure of 
the Mn cluster in the S2-g4 state is different from that in the S2- 
MLS or the S, state. In the S2-g4 state, the second shell of 
backscatterers from the Mn absorber contains two Mn-Mn dis- 
tances of 2.73 A and 2.85 A. Very little distance disorder exists in 
the second shell of the S; or S2-MLS states. The third shell of the 
S2-g4 state at about 3.3 A also contains increased heterogeneity 
relative to that of the So-MLS or the S; state. Various S-states 
were prepared at room-temperature by saturating, single-turnover 
flashes. The flash-dependent oscillation in the amplitude of the 
MLS was used to characterize the S-state composition and to con- 
struct “pure” S-state Mn K-edge spectra. The edge position shifts 
to higher energy by 1.8 eV upon the S; — Sz transition. 
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Refer also to citation(s) 12147, 12316, 12928, 13713, 13837, 14026 


13329 (BNL-49219) The yield of F-18 from different target 
designs in the '®O(p,n)'®F reaction on frozen ['®O]COp. 
Firouzbakht, M.L. (Brookhaven National Lab., Upton, NY (United 
States). Dept. of Chemistry); Schlyer, D.J.; Wolf, A.P. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9309170-5: 5. international workshop on 
targetry and target chemistry, Upton, NY (United States), 19-23 
Sep 1993). Order Number DE95007685. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The shortage of oxygen-18 enriched water has encouraged the 
authors to explore alternate methods of production of fluorine-18 
where the recovery of the oxygen-18 enriched target material is ex- 
tremely efficient. They have recently presented the results from a 
cryogenic target using carbon dioxide ice as the target. This is sim- 
ilar in design to a water ice target previously described. The 
amount of material required and the maximum beam current which 
can be put on the target are a function of the particular design. 
The effects of target cone length and number of cooling fins have 
been explored in order to optimize the target design. Three differ- 
ent targets have been used to test these parameters. The three 
targets are shown. The first was the prototype target with a single 
heat sink at the rear of the target. The second is a target with sev- 
eral cooling fins and a short cone length which requires less target 
material. The third is a target with several cooling fins but a longer 
target length which allows for more efficient cooling of the material. 
The results from these studies are summarized. This cryogenic tar- 
get gives extremely efficient enriched target material recovery 
(>99%) and simplicity of material transfer. The production yields 
are similar to those obtained with the oxygen-18 enriched water 
target at beam currents up to 18 yA (the cyclotron limit, not neces- 
sarily the limit of the target design). 


13330 (FZR-43) Forschungszentrum Rossendorf, Institute 
of Radiochemistry. Annual report 1993. Nitsche, H. (ed.); Bern- 
hard, G. (ed.). Forschungszentrum Rossendorf e.V. (FZR) 
(Germany). Inst. fuer Radiochemie. Jun 1994. 84p. Order Number 
DE95763211. Source: OSTI; NTIS (US Sales Only); INIS. 

Since the founding of the Institute, a reorientation of the scientific 
direction was initiated: From the production and application of ra- 
dioisotopes during the period before 1992 toward the new focus of 
radioecological research for risk assessment and remediation of ra- 
dionuclide contaminations. The research relates to contamination 
problems from uranium mining in the German states of Saxony and 
Thuringia and in the neighboring Czech Republic, and from nuclear 
weapons production, testing, and accidents in the former Soviet 
Union. The new research direction of the Institute covers the es- 
sential aspects of radionuclide transport in the geo- and biosphere. 
It includes the distribution of radioactivity in ground- and surface 
waters and in air. We are studying the interaction of radioactive 
materials (a) at the interface between aqueous phase and rocks, 
minerals and soils, (b) the formation and distribution of colloids and 
aerosols, and (c) the mobilization and retardation of radionuclides 
through the interaction with organic contaminants and biological 
decay products. Our studies are essential for the successful devel- 
opment of environmental decontamination and remediation 
strategies. This report reflects the scientific transition of the Insti- 
tute. The contributions to the section on "Ecological Research” are 
already focused toward the new challenge. The research that is 
summarized as "General Research” and "Chemistry of the Heavy 
Elements” clearly bear the elements of aerosol science. (orig.) 


13331 (FZR-73) Forschungszentrum Rossendorf. Institute 
of Bioinorganic and Radiopharmaceutical Chemistry. Annual 
report 1994. Johannsen, B. (ed.). Forschungszentrum Rossendorf 
e.V. (FZR) (Germany). Inst. fuer Bioanorganische und Radiophar- 
mazeutische Chemie. Feb 1995. 200p. Order Number 
DE95764249. Source: OSTI; NTIS (US Sales Only); INIS. 
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Our main objectives are derived from an awareness of the very 
important role modern nuclear medicine is playing, as expressed 
explicitly in the synonym in vivo biochemistry. Radiopharmaceuti- 
cals are the molecular probes used for the diagnosis and cure of 
disease. For full exploitation of its potential, this discipline of in vivo 
biochemistry requires great commitment to interdisciplinary re- 
search into tracers. The emphasis is on fundamentals on the 
molecular level, leading to new approaches in tracer design: the 
tracer chemistry and structure-biodistribution relationships. The 
goals imply exploiting technetium coordination chemistry. New 
classes of complexes of technetium or thenium, the convenient 
model nuclide for radioactive technetium, have been synthesized 
and characterized. Technetium has an intricate coordination chem- 
istry that does not go well with the organic nature of biochemical 
substrates. One of the main achievements of the year was the suc- 
cessful approach to make complexes of technetium biochemically 
reactive by functionalization of a coordinate ligand. Functionaliza- 
tion is focused on two areas. The first is specific binding, as in 
ligand-receptor interactions. The second is enzymatic hydrolysis in 
the target or a nontarget. The studies also constitute a contribution 
to applied bio-inorganic chemistry. (orig.) 


13332 (IAEA-TECDOC-—748, pp. 11-12) Radiolodination of 
proteins in solution. Castelino, J.B. (international Atomic Energy 
Agency, Vienna (Austria). Nuclear Medicine Sect.). International 
Atomic Energy Agency, Vienna (Austria). May 1994. In Radionu- 
clides in molecular technology for diagnosis of communicable 
diseases. 131p. Order Number DE95624121. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Antibodies and protein antigens labelled with radioiodine are 
widely used in research and routine diagnosis of communicable 
diseases. Several methods of iodination exploit a simple chemical 
reaction, halogen substitution. Provided that suitable precautions 
are taken during the labelling with respect to the conditions and the 
amount of iodine introduced, labelled proteins can be prepared 
which are both biologically and immunologically indistinguishable 
from the natural or parent material. The methods chosen for la- 
belling will depend on the purity and quantity of protein available 
and the purpose for which the labelled preparation is required. The 
technique described here is particularly applicable for immunologi- 
cal and diagnostic studies in communicable diseases. 


13333 (INIS-JP—024, pp. B540/1-B540/9) Manufacturing on 
the radiopharmaceuticals produced by cyclotron. Ueda, Nobuo 
(Nihon Medi-Physics Co., Chiba (Japan)). Japan Atomic Industrial 
Forum, Inc., Tokyo (Japan); Japan Radioisotope Association, Tokyo 
(Japan); Atomic Energy Society of Japan, Tokyo (Japan). 1994. 
596p. (In Japanese). (CONF-940268—: 21. Japan conference on 
radiation and radioisotopes, Tokyo (Japan), 2-4 Feb 1994). In Pro- 
ceedings of the 21st Japan conference on radiation and 
radioisotopes. The 100th year since the discovery of X-ray, and ex- 
pectation to the future development. Order Number DE94785275. 
Source: OSTI; NTIS; INIS. 

Radiopharmaceutical (RP) produced by cyclotrons are widely 
used for the in vivo diagnosis of various diseases such as cancer, 
cerebral vascular disorders and cardiac diseases. The nuclides 
used as RPs and their nuclear reactions, and the quantity of RPs 
supplied in Japan in the last five years are shown. These RPs are 
delivered to about 1,100 hospitals in Japan. Thallium-201 and 
iodine-123 showed very high growth rate. Recently, two new I-123 
RPs, BMIPP and MIBG which are heart-imaging agents, have 
been supplied. It suggests that the quantity of |-123 will increase 
much more in future. The image diagnostic method using RPs is 
called in vivo nuclear medicine, and has become the indispensable 
means for medical institutions together with X-ray CT, nuclear 
magnetic resonance imaging and ultrasonic diagnosis. The RPs for 
in vivo diagnosis generally used at present are classified into those 
labeled with the Ris produced with cyclotrons and those labeled 
with Tc-99m formed by the decay of Mo-99. The quantity being 
used is overwhelmingly more in the latter, but the former shows 
the tendency of growth. The commercial production of cyclotron 
Ris for medical use, the chemical forms and the diagnostic pur- 
poses of the RPs using cyclotron Ris, and the state of use of the 
cyclotron-produced RPs are reported. (K.I.). 





13334 (INIS-PE-95-01) Studies on the production of 
technetium-99m generators based on gel elution. Castro, M. In- 
stituto Peruano de Energia Nuclear, Lima (Peru). Dec 1993. 16p. 
Contract 6647/RI/RB. Order Number DE95624122. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Technetium-99m generator based on Ti Mo elution has been car- 
ried out. The gel matrix was prepared by mixing non-irradiated 
molybdate with Titanium Chloride solution. Conditions of preparing 
and drying Ti Mo were evaluated as a function of elution yield. 
Thus, pH and water content were found highly critical for reproduc- 
tiveness of the results. Non-elutable form of Tc-99m can be 
oxidized treating the target after irradiation with K2Cr207 0.001M 
solution. During several experiments the columns were soaked with 
this oxidizing solution for one hour and afterwards the Ti Mo was 
washed with 150 ml physiological saline. Daily elutions were done 
with 10 ml of NaCl 0.9%. Cooling water reactor during irradiation 
quartz ampoules has been studied. To study this effect, one group 
of samples were irradiated in aluminium caps air-tight screw and 
another one was irradiated in drilled caps with six holes to permit 
water reactor recirculation around quartz ampoules. By combina- 
tion KoCr2O07 target treatment and cooling Ti Mo during irradiation 
is possible to get yields of Tc-99m near to 76%. The radiochemical 
purity was > 99% and Al content < 10ppm , Cr < 0.05ppm , Mo 
<20ppm, Ti was no detected. Biological scans practiced in animals 
have been considered satisfactory. (author). 8 refs., 7 tabs., 3 figs. 


13335 (LA-UR-95-49) Photon burst mass spectrometry— 
ultrasensitive detection of rare isotopes. Hansen, CS. 
(Colorado State Univ., Fort Collins, CO (United States). Physics 
Dept.); Pan, X.J.; Fairbank, W.M. Jr.; Oona, H.; Chamberlin, E.P.; 
Nogar, N.S.; Fearey, B.L. Los Alamos National Lab., NM (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-950226— 
11: SPIE ‘95: SPIE conference on optics, electro-optics, and laser 
application in science, engineering and medicine, San Jose, CA 
(United States), 5-10 Feb 1995). Order Number DE95006403. 
Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the development of a new technique for 
measurement of trace levels of radioisotopes which is based on 
fluorescence detection of output from a mass spectrometer. Signifi- 
cant achievements include the observation of fluorescence and 
burst signals from Kr isotopes, including enriched samples of ®Kr 
with a 4-collector system. An abundance sensitivity is demon- 
strated with ®kKr and ®kr. 


13336 (LBL-36455) Actinide cation-cation complexes. 
Stoyer, NJ. (Lawrence Berkeley Lab., CA (United States)); 
Seaborg, G.T. Lawrence Berkeley Lab., CA (United States); 
Lawrence Livermore National Lab., CA (United States). Dec 1994. 
100p. Sponsored by USDOE, Washington, DC (United 
States);Department of Education, Washington, DC (United States). 
DOE Contract AC03-76SF00098 ; W-7405-ENG-48. Department of 
Education Fellowship Grant P200A10143. Order Number 
DE95008491. Source: OSTI; NTIS; INIS; GPO Dep. 

The +5 oxidation state of U, Np, Pu, and Am is a linear dioxo 
cation (AnO2z*) with a formal charge of +1. These cations form 
complexes with a variety of other cations, including actinide 
cations. Other oxidation states of actinides do not form these 
cation-cation complexes with any cation other than AnO2*; there- 
fore, cation-cation complexes indicate something unique about 
AnOz* cations compared to actinide cations in general. The first 
cation-cation complex, NpO2*-UO2**, was reported by Sullivan, 
Hindman, and Zielen in 1961. Of the four actinides that form AnO2* 
species, the cation-cation complexes of NpO2* have been studied 
most extensively while the other actinides have not. The only 
PuO,* cation-cation complexes that have been studied are with 
Fes*+ and Cr+ and neither one has had its equilibrium constant 
measured. Actinides have small molar absorptivities and cation- 
cation complexes have small equilibrium constants; therefore, to 
overcome these obstacles a sensitive technique is required. Spec- 
troscopic techniques are used most often to study cation-cation 
complexes. Laser-induced Photacoustic Spectroscopy equilibrium 
constants for the complexes NpO2*-UO,*+, NpOp*-Th*, 
PuO2*-UO2*+, and PuO2*-Th* at an ionic strength of 6 M using 
LIPAS are 2.4 + 0.2, 1.8 + 0.9, 2.2 + 1.5, and ~0.8 M-". 
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4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 12964, 12965, 13305 


13337 (BNL-NUREG-61445) Initial hydrogen detonation 
data from the High-Temperature Combustion Facility. Ginsberg, 
T. (and others); Ciccarelli, G.; Boccio, J. Brookhaven National Lab., 
Upton, NY (United States). [1994]. 11p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). (CONF- 
9410216-11: 22. transactions of the water reactor safety 
information meeting, Bethesda, MD (United States), 24-26 Oct 
1994). Source: OSTI; NTIS. 

The Brookhaven National Laboratory High-Temperature Combus- 
tion Facility (HTCF) is described and data from initial hydrogen 
detonation experiments are presented. Initial phase of the inherent 
detonability experimental program is described. Test gases thus far 
tested are hydrogen-air mixtures at one atmosphere initial pressure 
and temperatures 300K-650K. Detonation pressure, wave speed, 
and detonation cell size were measured. Data were consistent with 
earlier SSDA (small-scale development apparatus) test results. 
HTCF results confirm the conclusion from the SSDA program that 
the gas temperature decreases the cell size and, therefore, in- 
creases the sensitivity of mixtures to detonation. Data from the 
larger HTCF test vessel, however, also demonstrates that the 
effect of increased scale is to extend the range of detonable mix- 
tures to lower concentration. 
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Refer also to citation(s) 14126 


13338 (DOE/ER/75754—1) Testing the Theory. Technical re- 
port, September 1, 1992—August 31, 1994. Gould, R. Museum of 
Science, Boston, MA (United States). Sep 1994. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
92ER75754. Order Number DE95006418. Source: OSTI; NTIS; 
GPO Dep. 

The Testing the Theory project set challenging goals, and has 
made major progress towards meeting these goals, thanks to sup- 
port from the Department of Energy. The following is a discussion 
of activities made possible by the DOE’s support, and the signifi- 
cance of each activity for the overall project. 
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Refer also to citation(s) 12182, 12344, 12374, 12383, 12385, 
12389, 12394, 12399, 12405, 12426, 12449, 12452, 12488, 12545, 
12564, 12569, 12570, 12571, 12687, 13097, 13116, 13117, 13588, 
13725, 14641, 14648, 14686 


13339 (BNL-61500) A report on the seismic capacity of 
the General Laboratory and Administration Building at Los 
Alamos National Laboratory. Miller, C.A.; Costantino, C.J.; Zhu, 
Y.; Wang, Y.K.; Shteyngart, S.; Xu, J.; Bandyopadhyay, K. 
Brookhaven National Lab., Upton, NY (United States). Jan 1995. 
130p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE95008311. 
Source: OSTI; NTIS; GPO Dep. 

A seismic analysis of the General Laboratory and Administration 
Building at Los Alamos National Laboratory is performed. The anal- 
yses are performed in detail for one portion of the building and 
then qualitatively extrapolated to other portions of the building. 
Seismic capacities are evaluated based on two sets of acceptance 
criteria. The first is based on Code-type criteria and is associated 
with a low probability of failure. This capacity is found to be in the 
0.04-0.06 G ZPA range (the free field seismic motion is defined 
with a NUREG 0098 response spectrum). The second capacity is 
based on much less conservative criteria such as might be associ- 
ated with a high probability of failure. This capacity is found to be 
about 0.15 G. Finally structural modifications are proposed that 
would increase the low probability of failure capacity to 0.15 G 
ZPA. These modifications consist of steel double angle braces or 
concrete shear walls placed at some of the frames in the building. 
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13340 (CEA-CONF-11929) Feedback control for a train-like 
vehicle. Micaelli, A. (CEA Centre d’Etudes de Grenoble, 38 
(France). Direction des Technologies Avancees); Canudas de Wit, 
C.; Ndoudi-Likoho, A.D. CEA Centre d’Etudes de Grenoble, 38 
(France). Direction des Technologies Avancees. 1994. 5p. (CONF- 
9409317—: 4. IFAC International Symposium on Robot Control, 
Capri (Italy), 19-21 Sep 1994). Order Number DE95625133. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents a feedback nonlinear control law for a train- 
like vehicle (TLV) used in nuclear power-station maintenance. The 
front cart is either manual or automated guided. The rear carts are 
feedback controlled. The control objective is to ensure that the rear 
carts track the path produced (on-line) by the front cart. This con- 
troller was experimentally tested on the TLV-prototype. (authors). 4 
figs., 4 refs. 


13341 (CONF-9405109-12) Validation calculations in sup- 
port of transportation safety analyses. Primm, R.T.; Tollefson, 
D.A. Oak Ridge National Lab., TN (United States). [1995]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Department of Energy defense 
programs packaging workshop; Knoxville, TN (United States); 16- 
19 May 1994. Order Number DE95007375. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Y-12 classified version of KENO-Va and the 27-group cross- 
section library from ENDF/B-IV have been validated for plutonium 
systems. Some biases in calculated k-effectives were observed. K- 
effectives averaged 1.5% high. Sufficient data are presented to 
derive a subcritical limit for any particular plutonium-bearing sys- 
tem. 


13342 (CONF-9405277-1) Computer simulation and capac- 
ity evaluation of Panama Canal alternatives. Rosselli, A.T. 
(TAMS Consukants, Inc., New York, NY (United States)); Bronzini, 
M.S.; Weekly, D.A. Oak Ridge National Lab., TN (United States). 
[1994]. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 28. international 
navigation congress; Seville (Spain); May 1994. Order Number 
DE95007562. Source: OSTI; NTIS; GPO Dep. 

The Operating Characteristics and Capacity Evaluation (OCCE) 
Study was one of the components of a group of studies of future 
alternatives to the Panama Canal, sponsored by a study commis- 
sion formed by the governments of Panama, the US and Japan. 
The basic tool in the conduct of the study was the Waterway Anal- 
ysis Model (WAM), developed originally by the US Army Corps of 
Engineers for use on the US inland waterway system and adapted 
under OCCE for study of Panama Canal alternatives. The study 
synthesized the many alternative plans for the Canal proposed his- 
torically into four basic groups: High-Rise Lock Canal, Low-Rise 
Lock Canal, Sea-Level Canal and Status Quo Canal. For economy, 
the sea-level cases were based on, essentially, a single-lane 
canal, in conjunction with the status quo canal. Hydraulic and navi- 
gation studies indicted that to achieve safe navigation, tide gates 
or locks would be required to control currents that would otherwise 
be generated by the differences in tides between the two oceans. 
The alternatives studied in detail are illustrated in the body of the 
paper. 


13343 (CONF-941086-4) Operator-centered control of a 
semi-autonomous industrial robot. Spelt, P.F. (Oak Ridge Na- 
tional Lab., TN (United States)); Jones, S.L. Oak Ridge National 
Lab., TN (United States). [1994]. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 38. annual meeting of the Human Factors and Ergonomics 
Society; Nashville, TN (United States); 24-28 Oct 1994. Order 
Number DE95007384. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents work done by Oak Ridge National Labora- 
tory and Remotec, inc., to develop a new operator-centered control 
system for Remotec’s Andros telerobot. Andros robots are 
presently used by numerous electric utilities, the armed forces, and 
numerous law enforcement agencies to perform tasks which are 
hazardous for human operators. This project has automated task 
components and enhanced the video graphics display of the 
robot’s position in the environment to significantly reduce operator 
workload. The procedure of automating a telerobot requires the ad- 
dition of computer power to the robot, along with a variety of 
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sensors and encoders to provide information about the robots per- 
formance in and relationship to its environment The resulting 
vehicle serves as a platform for research on strategies to integrate 
automated tasks with those performed by a human operator. The 
addition of these capabilities will greatly enhance the safety and ef- 
ficiency of performance in hazardous environments. 


13344 (CONF-950232-21) Simulation analysis of control 
strategies for a tank waste retrieval manipulator system. 
Schryver, J.C.; Draper, J.V. Oak Ridge National Lab., TN (United 
States); Human Machine Interfaces, Inc., Knoxville, TN (United 
States). [1995]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400 ; AC05-86ER80403. 
From 6. American Nuclear Society meeting on robotics and remote 
systems; Monterey, CA (United States); 5-10 Feb 1995. Order 
Number DE95007035. Source: OSTI; NTIS; INIS; GPO Dep. 

A network simulation model was developed for the Tank Waste 
Retrieval Manipulator System, incorporating two distinct levels of 
control: teleoperation and supervisory control. The model included 
six error modes, an attentional resource model, and a battery of 
timing variables. A survey questionnaire administered to subject 
matter experts provided data for estimating timing distributions for 
level of control-critical tasks. Simulation studies were performed to 
evaluate system behavior as a function of control level and error 
modes. The results provide important insights for development of 
waste retrieval manipulators. 


13345 (CONF-950232-22) Graphical representation of 
robot grasping quality measures. Varma, V.K. (Oak Ridge Na- 
tional Lab., TN (United States)); Tasch, U. Oak Ridge National 
Lab., TN (United States). [1995]. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
6. American Nuclear Society meeting on robotics and remote sys- 
tems; Monterey, CA (United States); 5-10 Feb 1995. Order 
Number DE95007390. Source: OSTI; NTIS; GPO Dep. 

There are multiple solutions to the values of the finger forces of 
an object held by a multi-fingered hand. An objective function, is 
used in conjunction with the frictional and geometric constraints of 
the grasp to give a unique set of finger force values. The selection 
© the objective function in determining the finger forces is depen- 
dent on the type of grasp required, the material properties of the 
object, and the limitations of the robot fingers. In this paper several 
optimization functions are studied and their merits highlighted. A 
graphical representation of the finger force values and the objec- 
tive function is introduced that enable one in selecting and 
comparing various grasping configurations. The impending motion 
of the object at different torque and finger force values are deter- 
mined by observing the Normalized coefficient of friction plots. 


13346 
tors. Kress, R.L.; Babcock, S.M.; Bills, K.C.; Kwon, D.S.; 
Schoenwald, D.A. Oak Ridge National Lab., TN (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 6. American Nu- 
clear Society meeting on robotics and remote systems; Monterey, 
CA (United States); 5-10 Feb 1995. Order Number DE95008680. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes Oak Ridge National Laboratory's develop- 
ment of an environment for the simulation of robotic manipulators. 
Simulation includes the modeling of kinematics, dynamics, sensors, 
actuators, control systems, operators, and environments. Models 
will be used for manipulator design, proposal evaluation, control 
system design and analysis, graphical preview of proposed 
motions, safety system development, and training. Of particular in- 
terest is the development of models for robotic manipulators having 
at least one flexible link. As a first application, models have been 
developed for the Pacific Northwest Laboratories’ Flexible Beam 
Testbed which is a one-Degree-Of-Freedom, flexible arm with a hy- 
draulic base actuator. Initial results show good agreement between 
model and experiment. 


13347 (CONF-950232-27) Design and experimental evalua- 
tion of flexible manipulator control algorithms. Kwon, D.S. (Oak 
Ridge National Lab., TN (United States). Robotics and Process 
Systems Div.); Hwang, D.H.; Babcock, S.M.; Kress, R.L.; Lew, 
J.Y.; Evans, M.S. Oak Ridge National Lab., TN (United States). 


(CONF-950232-26) Simulation of robot manipulae- 





[1995]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 6. American Nu- 
clear Society meeting on robotics and remote systems; Monterey, 
CA (United States); 5-10 Feb 1995. Order Number DE95008684. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Within the Environmental Restoration and Waste Management 
Program of the US Department of Energy, the remediation of 
single-shell radioactive waste storage tanks is one of the areas 
that challenge state-of-the-art equipment and methods. The use of 
long-reach manipulators is being seriously considered for this task. 
Because of high payload capacity and high length-to-cross-section 
ratio requirements, these long-reach manipulator systems are 
expected to use hydraulic actuators and to exhibit significant struc- 
tural flexibility. The controller has been designed to compensate for 
the hydraulic actuator dynamics by using a load-compensated ve- 
locity feedforward loop and to increase the bandwidth by using an 
inner pressure feedback loop. Shaping filter techniques have been 
applied as feedforward controllers to avoid structural vibrations dur- 
ing operation. Various types of shaping filter methods have been 
investigated. Among them, a new approach, referred to as a “feed- 
forward simulation filter” that uses embedded simulation, has been 
presented. 


13348 (CONF-950232-28) A Mobile Automated Characteri- 
zation System (MACS) for indoor floor characterization. 
Richardson, B.S. (Oak Ridge National Lab., TN (United States). 
Robotics and Process Systems Div.); Haley, D.C.; Dudar, A.M.; 
Ward, C.R. Oak Ridge National Lab., TN (United States). [1995]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 6. American Nuclear Society 
meeting on robotics and remote systems; Monterey, CA (United 
States); 5-10 Feb 1995. Order Number DE95008679. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Technology Center (SRTC) and Oak Ridge 
National Laboratory are developing an advanced Mobile Automated 
Characterization System (MACS) to characterize indoor contami- 
nated floors. MACS is based upon Semi-intelligent Mobile 
Observing Navigator (SIMON), an earlier floor characterization sys- 
tem developed at SRTC. MACS will feature enhanced navigation 
systems, operator interface, and an interface to simplify integration 
of additional sensors. The enhanced navigation system will provide 
the capability to survey large open areas much more accurately 
than is now possible with SIMON, which is better suited for hall- 
ways and corridors that provide the means for recalibrating position 
and heading. MACS operator interface is designed to facilitate 
MACS's use as a tool for health physicists, thus eliminating the 
need for additional training in the robot's control language. Initial 
implementation of MACS will use radiation detectors. Additional 
sensors, such as PCB sensors currently being developed, will be 
integrated on MACS in the future. Initial use of MACS will be fo- 
cused toward obtaining comparative results with manual methods. 
Surveys will be conducted both manually and with MACS to com- 
pare relative costs and data quality. While clear cost benefits 
anticipated, data quality benefits should be even more significant. 


13349 (CONF-9505193-—2) Tracking control of the hydraul- 
cally actuated flexible manipulator. Kwon, D.S.; Babcock, S.M.; 
Burks, B.L.; Kress, R.L. Oak Ridge National Lab., TN (United 
States). [1995]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From 1995 inter- 
national conference on robotics and automation; Nagoya (Japan); 
21-27 May 1995. Order Number DE95008683. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The remediation of single-shell radioactive waste storage tanks is 
one of the urgent tasks of the Department of Energy that challenge 
state-of-the-art equipment and methods. The use of long-reach ma- 
nipulators is being seriously considered for this remediation task. 
Because high payload capacity and high length-to-cross-section ra- 
tio requirements, these long-reach manipulator systems are 
expected to use hydraulic actuators and to exhibit significant struc- 
tural flexibility. The controller has been designed to compensate for 
the hydraulic actuator dynamics by using a load-compensated ve- 
locity feedforward loop and to increase the bandwidth by using a 
pressure feed backloop. Shaping filter techniques have been ap- 
plied as a feedforward controller to avoid structural vibrations 
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during operation. Among various types of shaping filter methods in- 
vestigated an approach, referred to as a “feedforward simulation 
fitter’ that uses embedded simulation, has been presented. 


13350 (DOE/MC/29104—95/C0436) Rosie: A mobile work- 
station for decontamination and dismantlement operations. 
Carnegie-Melion Univ., Pittsburgh, PA (United States); Redzone 
Robotics, Inc., Pittsburgh, PA (United States). [1994]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-92MC29104. (CONF-9411149-8: Opportunity 95: environ- 
mental technology through small business, Morgantown, WV 
(United States), 16-17 Nov 1994). Order Number DE95007565. 
Source: OSTI; NTIS; INIS; GPO Dep. 

RedZone Robotics, Inc. and Carnegie Mellon University’s Field 
Robotics Center have undertaken a contract to develop a next- 
generation worksystem for decommissioning and dismantlement 
tasks in Department of Energy (DOE) facilities. Currently, the au- 
thors are in the second phase of this three phase effort and are 
completing the design of the worksystem. Within this project Red- 
Zone is designing and fabricating a worksystem: Rosie. Rosie will 
include a locomotor, heavy manipulator, control center, and control 
system for robot operation. The locomotor is an omni-directional 
platform with tether management and hydraulic power capabilities. 
The heavy manipulator is a high-payload, long-reach system to 
deploy tools into the work area. The heavy manipulator will be ca- 
pable of deploying systems such as the Dual-Arm Work Module—a 
five degree-of-freedom platform supporting two highly dexterous 
manipulators—or a single manipulator for performing simpler, less 
dexterous tasks. Rosie will be telerobotic to the point of having 
servo-controlled motions which can be operated and coordinated 
through the control center. This report describes the design of the 
systems. In phase three Rosie will be radiation-hardened and per- 
form a demonstration in a contaminated facility. 


13351 (DOE/MC/30179-95/C0440) Protective clothing 
based on permselective membrane and carbon adsorption. 
Baker, R. Membrane Technology and Research, Inc., Menlo Park, 
CA (United States). [1995]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-93MC30179. 
(CONF-9411149-2: Opportunity 95: environmental technology 
through small business, Morgantown, WV (United States), 16-17 
Nov 1994). Order Number DE95007692. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this program is to develop improved protective 
clothing for use by workers engaged in decomissioning and decon- 
tamination of former DOE sites. The proposed technology concerns 
a new protective clothing fabric that combines a permselective 
membrane layer (for water transmission and breathability) with a 
sorptive layer. 


13352 (EDF—93-NB-00188) Testing of an underwater 
remotely-operated vehicle in the basins of the Cattenom nu- 
clear power generation center. Delfour, D.; Khakanski, M.; 
Nepveu, C.; Schmitt, J. Electricite de France (EDF), 92 - Clamart 
(France). May 1993. 29p. (In French). Order Number DE95625134. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An underwater robot was tested in the basins of the Cattenom 
Nuclear Power Generation Center fed with raw water from the 
Moselle River. The purpose was to inspect wall biofouling without 
interrupting water circulation. The ROV is a light, compact device, 
remotely controlled by cable and equipped with video cameras. 
The video recordings made were used to compare conditions in a 
basin cleaned the previous month by divers with those in a basin 
which had not been cleaned for a year. Manual cleaning by divers 
is an effective method, leaving Zebra Mussels on less than 5% of 
the wall surfaces. On the other hand, the floor of the basin was ob- 
served to be covered with fine sediment, vegetal matters and 
shells washed in with the Moselle River water. In the basin which 
had not been cleaned, the entire wall surface was covered with 
very dense tufts of tubular organisms (Hydrozoa Cordylophora) and 
zebra mussels. The tests have provided elements for definition of 
an inspection procedure and have given rise to suggestions for 
complementary equipment. (authors). 5 figs., 9 photos. 


13353 (EDF-94-NB-00057) Developments in the field of ac- 
tive magnetic bearings at EDF. Fanton, J.P. Electricite de France 
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(EDF), 92 - Clamart (France). Oct 1993. 14p. (In French). Order 
Number DE95625112. Source: OSTI; NTIS (US Sales Only); INIS. 

The studies carried out by EDF concerning the evaluation of the 
active magnetic bearing technology for their possible application to 
rotating machinery in electrical plants, and especially the 900 MW 
"CP2” turbogenerators which appear to have very little damping 
and vibrate noticeably during transients. Using a 4 tons test bench, 
the good quality of simulation applied to both permanent and tran- 
sient conditions have been verified. Then, using a 10 tons test 
bench, the dimensioning concerns of the CP2 application were 
more precisely evaluated. It has been especially demonstrated that 
the accessible levels of force and damping were compatible with 
the application constraints. In a final 30 tons project, some innova- 
tive technological components have been used and the benefits 
from an optimization of the design of the magnetic parameters 
were determined. Specifications for a full-scale implementation 
have been therefore defined to enable the manufacturer to make a 
commercial offer. After a disappointing analysis of the offer, CP2 
computations and studies were stopped but subsidiary studies 
were conducted: estimation of the damage risk under alternative 
bending of the CP2 rotors during their lifetime, prospective analysis 
of other possible applications of active magnetic bearings in power 
plants, development of a new vibratory test method through elec- 
tromagnetic excitation. 5 figs., 6 refs. 


13354 (LA-12888-T) A transport based one-dimensional 
perturbation code for reactivity calculations in metal systems. 
Wenz, T.R. Los Alamos National Lab., NM (United States). Feb 
1995. 84p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95008107. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis. Submitted to University of New Mexico, Albuquerque, 
NM. 

A one-dimensional reactivity calculation code is developed using 
first order perturbation theory. The reactivity equation is based on 
the multi-group transport equation using the discrete ordinates 
meinod for angular dependence. In addition to the first order per- 
turbation approximations, the reactivity code uses only the isotropic 
scattering data, but cross section libraries with higher order scatter- 
ing data can still be used with this code. The reactivity code 
obtains all the flux, cross section, and geometry data from the 
standard interface files created by ONEDANT, a discrete ordinates 
transport code. Comparisons between calculated and experimental 
reactivities were done with the central reactivity worth data for 
Lady Godiva, a bare uranium metal assembly. Good agreement is 
found for isotopes that do not violate the assumptions in the first 
order approximation. In general for cases where there are large 
discrepancies, the discretized cross section data is not accurately 
representing certain resonance regions that coincide with dominant 
flux groups in the Godiva assembly. Comparing reactivities calcu- 
lated with first order perturbation theory and a straight Ak/k 
calculation shows agreement within 10% indicating the perturbation 
of the calculated fluxes is small enough for first order perturbation 
theory to be applicable in the modeled system. Computation time 
comparisons between reactivities calculated with first order pertur- 
bation theory and straight Ak/k calculations indicate considerable 
time can be saved performing a calculation with a perturbation code 
particularly as the complexity of the modeled problems increase. 


13355 (LA-UR-95-686) Investigation of HE driven cylindri- 
cal liner. Tan, Tai-Ho. Los Alamos National Lab., NM (United 
States). [1995]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9506142- 
1: 4. international symposium on behavior of dense media under 
high dynamic pressure, Tours (France), 5-9 Jun 1995). Order Num- 
ber DE95007866. Source: OSTI; NTIS; GPO Dep. 

We developed a technique that can compress most materials to 
densities much higher than their original values and shock them 
hard enough to undergo phase changes to various partially ionized 
states. The process involves using high explosives to drive a thin 
cylindrical liner so that it will progressively implode and converge 
along the axis at very high velocity. The device is simple yet versa- 
tile. Its configuration is ideally suited as a compact laboratory for 
the investigation of the behavior of dense media under extreme 
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conditions. Code simulations show that liners made from most met- 
als can be successfully imploded to converge on axis, producing 
over 10 MB pressure. For example, a 2D hydrocode calculation 
predicts that in a simple configuration where a hollow core PBX- 
9501 explosive cylinder is corner initiated to drive a thin seamless 
304 SS tubing, the final convergence velocity can exceed 1 cm/[Ls 
to produce a 15 MB pressure at impact as the density increases to 
19.5 g/cc. The temperature from shock heating rises rapidly above 
8 eV, and the result is a combination of radiation and plasma emis- 
sions. We have carried out several experiments with a wide array 
of diagnostics to investigate the implosion dynamics and final state 
interaction phenomena, and the results are compared with the code 
predictions. Radiographs of the liner implosion strongly indicate 
that the hydrodynamic processes are well behaved and calculable. 
Temperature measurement from the optical radiation is generally 
consistent with the code prediction. The velocity of the plasma front 
is measured by using optical pins and fast framing photography, 
and is found to lie between 11-17 cm/us. Fast framing pho- 
tographs were taken with the aid of self luminous light to observe 
the evacuated chamber inside the imploding liner. The experimen- 
tal results and their comparison with the calculation are discussed. 


13356 (ORNL/TM—12920) ALLIANCE: An architecture for 
fault tolerant multi-robot cooperation. Parker, L.E. Oak Ridge 
National Lab., TN (United States). Feb 1995. 43p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE95008658. Source: OSTI; NTIS; 
INIS; GPO Dep. 

ALLIANCE is a software architecture that facilitates the fault tol- 
erant cooperative control of teams of heterogeneous mobile robots 
performing missions composed of loosely coupled, largely indepen- 
dent subtasks. ALLIANCE allows teams of robots, each of which 
possesses a variety of high-level functions that it can perform dur- 
ing a mission, to individually select appropriate actions throughout 
the mission based on the requirements of the mission, the activi- 
ties of other robots, the current environmental conditions, and the 
robot's own internal states. ALLIANCE is a fully distributed, 
behavior-based architecture that incorporates the use of mathemat- 
ically modeled motivations (such as impatience and acquiescence) 
within each robot to achieve adaptive action selection. Since coop- 
erative robotic teams usually work in dynamic and unpredictable 
environments, this software architecture allows the robot team 
members to respond robustly, reliably, flexibly, and coherently to 
unexpected environmental changes and modifications in the robot 
team that may occur due to mechanical failure, the learning of new 
skills, or the addition or removal of robots from the team by human 
intervention. The feasibility of this architecture is demonstrated in 
an implementation on a team of mobile robots performing a labora- 
tory version of hazardous waste cleanup. 


13357 (SAND-94-2451C) Patch diameter limits for tiered 
subaperture SAR image formation algorithms. Doerry, A.W. 
Sandia National Labs., Albuquerque, NM (United States). [1994]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950472-3: SPIE international 
symposium on aerospace/defense sensing and dual-use photonics, 
Orlando, FL (United States), 17-21 Apr 1995). Order Number 
DE95008816. Source: OSTI; NTIS; GPO Dep. 

Synthetic Aperture Radar image formation algorithms typically 
use transform techniques that often requires trading between image 
resolution, algorithm efficiency, and focussed image scene size lim- 
its. This is due to assumptions for the data such as simplified (often 
straight-line) flight paths, simplified imaging geometry, and simpli- 
fied models for phase functions. Many errors in such assumptions 
are typically untreatable due to their dependence on both data do- 
main positions and image domain positions. The result is that large 
scenes often require inefficient multiple image formation iterations, 
followed by a mosaicking operation of the focussed image patches. 
One class of image formation algorithms that performs favorably di- 
vides the spatial and frequency apertures into subapertures, and 
perhaps those subapertures into sub-subapertures, and so on, ina 
tiered subaperture fashion. This allows a gradual shift from data 
domain into image domain that allows correcting many types of er- 
rors that limit other image formation algorithms, even in a dynamic 
motion environment, thereby allowing larger focussed image 





patches without mosaicking. This paper presents and compares fo- 
cussed patch diameter limits for tiered subaperture (TSA) image 
formation algorithms, for various numbers of tiers of subapertures. 
Examples are given that show orders-of-magnitude improvement in 
non-mosaicked focussed image patch size over traditional polar 
format processing, and that patch size limits increase with the 
number of tiers of subapertures, although with diminishing returns. 


13358 (SAND-—94-2860C) Assessment of the performance 
of the SMERF indoor fire facility with the use of an active 
calorimeter. Koski, J.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Gill, W.; Kent, L.A.; Wix, S.D. Sandia National 
Labs., Albuquerque, NM (United States). [1994]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950570—15: Intemational high-level radioactive 
waste management conference: progress toward understanding, 
Las Vegas, NV (United States), 1-5 May 1995). Order Number 
DE95008512. Source: OSTI; NTIS; INIS; GPO Dep. 

Tests with a water cooled calorimeter in the SMokE Reduction 
Facility (SMERF) at Sandia National Laboratories demonstrate that 
the facility is operational and ready for thermal regulatory testing of 
containers for radioactive materials. The facility is briefly described, 
and initial test results summarized. 


13359 (SAND-95-0241C) Adaptive path planning: Algo- 
rithm and analysis. Chen, Pang C. Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 8p. Sponsored by US- 
DOE, Washington, DC (United States);Institute of Electrical and 
Electronics Engineers, Inc., New York, NY (United States). DOE 
Contract AC04-94AL85000. (CONF-9505193-3: 1995 international 
conference on robotics and automation, Nagoya (Japan), 21-27 
May 1995). Order Number DE95008549. Source: OSTI; NTIS; 
GPO Dep. 

To address the need for a fast path planner, we present a learn- 
ing algorithm that improves path planning by using past experience 
to enhance future performance. The algorithm relies on an existing 
path planner to provide solutions difficult tasks. From these solu- 
tions, an evolving sparse work of useful robot configurations is 
learned to support faster planning. More generally, the algorithm 
provides a framework in which a slow but effective planner may be 
improved both cost-wise and capability-wise by a faster but less ef- 
fective planner coupled with experience. We analyze algorithm by 
formalizing the concept of improvability and deriving conditions un- 
der which a planner can be improved within the framework. The 
analysis is based on two stochastic models, one pessimistic (on 
task complexity), the other randomized (on experience utility). Us- 
ing these models, we derive quantitative bounds to predict the 
learning behavior. We use these estimation tools to characterize 
the situations in which the algorithm is useful and to provide 
bounds on the training time. In particular, we show how to predict 
the maximum achievable speedup. Additionally, our analysis tech- 
niques are elementary and should be useful for studying other 
types of probabilistic learning as well. 


13360 (SAND-95-0242C) A Heuristic and complete planner 
for the classical mover’s problem. Hwang, Yong K.; Chen, Pang 
C. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-9505193—1: 
1995 international conference on robotics and automation, Nagoya 
(Japan), 21-27 May 1995). Order Number DE95008440. Source: 
OSTI; NTIS; GPO Dep. 

We present a motion planner for the classical mover’s problem in 
three dimensions that is both resolution-complete and efficient in 
that it has performance commensurate with task difficulty. It is 
based on the SANDROS search strategy, which uses a hierarchi- 
cal, multi-resolution representation of the configuration space along 
with a generate-and-test paradigm for solution paths. This planner 
can control the trade-offs between the computation resource and 
algorithmic completeness/solution path quality, and thus can fully 
utilize the available computing power. It is useful for navigation of 
mobile robots, submarines and spacecraft, or part motion feasibility 
in assembly planning. 


13361 (SAND-—95-0341C) Characteristics of a piezoresistive 
accelerometer In shock environments up to 150,000 G. 
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Bateman, V.I.; Davie, N.T.; Brown, F.A. Sandia National Labs., Al- 
buquerque, NM (United States). [1995]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950543-1: 41. annual technical meeting and exposition of 
the Institute of Environmental Sciences, Anaheim, CA (United 
States), 1-5 May 1995). Order Number DE95008510. Source: 
OSTI; NTIS; GPO Dep. 

The characteristics of a piezoresistive accelerometer in shock 
environments are being studied at Sandia National Laboratories in 
the Mechanical Shock Testing Laboratory. A Hopkinson bar capa- 
bility has been developed to extend our undemanding of the 
piezoresistive accelerometer, in two mechanical configurations, in 
the high frequency, high shock environments where measurements 
are being made. Two different Hopkinson bar materials are being 
used: Titanium and beryllium The in-axis performance of the 
piezoresistive accelerometer for frequencies of dc-10 kHz and 
shock magnitudes of up to 150,000 g as determined from mea- 
surements with a titanium Hopkinson bar are presented. The 
beryllium Hopkinson bar configuration is described. Preliminary 
in-axis characteristics of the piezoresistive accelerometer at a nom- 
inal shock level of 50,000 g for a frequency range of DC-30 kHz 
determined from the beryllium bar are presented. 


13362 (UCRL-ID—118340) Long-range eye tracking: A fea- 
sibility study. Jayaweera, S.K.; Lu, Shin-yee. Lawrence Livermore 
National Lab., CA (United States). 24 Aug 1994. 48p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE95008587. Source: OSTI; NTIS; 
GPO Dep. 

The design considerations for a long-range Purkinje effects 
based video tracking system using current technology is presented. 
Past work, current experiments, and future directions are thor- 
oughly discussed, with an emphasis on digital signal processing 
techniques and obstacles. It has been determined that while a ro- 
bust, efficient, long-range, and non-invasive eye tracking system 
will be difficult to develop, such as a project is indeed feasible. 


13363 (UCRL-JC—118890) Advanced robotics handling and 
controls applied to Mixed Waste characterization, segregation 
and treatment. Grasz, E.; Huber, L.; Horvath, J.; Roberson, P.; 
Wilhelmsen, K.; Ryon, R. Lawrence Livermore National Lab., CA 
(United States). Nov 1994. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
950232-25: 6. American Nuclear Society meeting on robotics and 
remote systems, Monterey, CA (United States), 5-10 Feb 1995). 
Order Number DE95008457. Source: OSTI; NTIS; INIS; GPO Dep. 

At Lawrence Livermore National Laboratory under the Mixed 
Waste Operations program of the Department of Energy Robotic 
Technology Development Program (RTDP), a key emphasis is de- 
veloping a total solution to the problem of characterizing, handling 
and treating complex and potentially unknown mixed waste objects. 
LLNL has been successful at looking at the problem from a system 
perspective and addressing some of the key issues including non- 
destructive evaluation of the waste stream prior to the materials 
entering the handling workcell, the level of automated material han- 
dling required for effective processing of the waste stream objects 
(both autonomous and tele-operational), and the required intelligent 
robotic control to carry out the characterization, segregation, and 
waste treating processes. These technologies were integrated and 
demonstrated in a prototypical surface decontamination workcell 
this past year. 


13364 (WHC-SD-FF-TA-034) Shielding analysis of the IEM 
cell offset adapter plate. Simons, R.L. Westinghouse Hanford 
Co., Richland, WA (United States). 13 Jan 1995. 35p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95006848. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The adapter plate for the Interim Examination and Maintenance 
(IEM) cell ten foot ceiling valve was modified so that the penetra- 
tion through the valve is offset to the north side of the steel plate. 
The modifications required that the shielding effectiveness be eval- 
uated for several operating conditions. The highest gamma ray 
dose rate (51 mrem/hr) occurs when a Core Component Container 
(CCC) with six high burn-up driver fuel assemblies is transferred 
into or out of Solid Waste Cask (SWC). The neutron dose rate at 
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the same source location is 2.5 mrenvhr. The total dose rate dur- 
ing the transfer is less than the 200 mrem/hr limit. If the ten foot 
ceiling valve is closed, the dose rate with twelve DFA in the cell 
will be less than 0.1 mrem/hr. However, with the ceiling valve open 
the dose rate will be as high as 12 mrenvhr. The latter condition 
will require controlled access to the area around the offset adapter 
plate when the ceiling valve is open. It was found that gaps in the 
shield block around the SWC floor valve will allow contact dose 
rates as high as 350 mrenvhr during the transfer of a fully loaded 
CCC. Although this situation does not pertain to the offset adapter 
plate, it will require controlled access around the SWC valve during 
the transfer of a fully loaded CCC. 


13365 (WHC-SD-LL-ATR-020) Acceptance Test Procedure 
for Project 251W, WBS 3, Substation A-8, Building 251-W, Bus 
#2 switchgear replacement. VanBaalen, R.A. Westinghouse Han- 
ford Co., Richland, WA (United States). [1995]. 224p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95006832. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document records the steps taken and results of the accep- 
tance testing of the new 13.8kV switchgear installed at 251W. This 
gear is under the administrative control of Electrical Utilities. 


13366 (WHC-SD-SQA-CSA-20379) CSER 94-012: Criticality 
safety evaluation report for 340 Facility. Altschuler, S.J. West- 
inghouse Hanford Co., Richland, WA (United States). 15 Feb 1995. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95007784. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Criticality Safety Evaluation Report (CSER) covers the 340 
Facility which acts as a collecting point for liquid and solid waste 
from various facilities in the 300 Area. Criticality safety is achieved 
by controlling the amount and concentration of the fissionable ma- 
terial sent to the 340 Facility from the originating facilities in the 
300 Area, a method similar to that used elsewhere at Hanford for 
the waste tank farms. Unlike those, however, the waste received at 
the 340 Facility will be far less radioactive. It is concluded that 
present operations meet the two contingency criterion. The facility 
will still be safely subcritical even after two independent and con- 
current failures (either of equipment or administrative controls). The 
solid waste storage and liquid waste will be managed separately. 
The solid waste storage area is classified as exempt because it 
contains less than 15 grams of fissionable materials. The Radioac- 
tive Liquid Waste System is classified as isolated because it 
contains less than one third of a minimum critical mass. The criti- 
cality safety of the 340 Facility devoted to the Radioactive Liquid 
Waste System (RLWS) is assured by the form and concentration of 
the fissile material and could also be classified as a limited control 
facility. However, the 340 Facility has been operated as an isolated 
facility which results in a more conservative limit. 


13367 (WHC-SD-SQA-CSA-20390) Criticality safety control 
for source term reduction in Scrubber Glovebox of Bullding 
232-Z. CSER 90-006, Addendum 1. Friar, D.E. Westinghouse 
Hanford Co., Richland, WA (United States). 21 Feb 1995. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008028. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This Criticality Safety Evaluation Report addendum extends the 
coverage of the original CSAR (90-006) about dismantling the duct- 
work in 232-Z to include cleanout of the Scrubber Glovebox, with 
an estimated residual Pu holdup of less than 200 grams. The 
procedures for keeping any materials inside or removed dry is re- 
tained as part of the qualification as a Limited Control Facility. 


13368 (WHC-SD-TP-OTP-001) Test Plan for Westinghouse 
Hantord Company’s Hedgehog Shielded Container, Docket 94- 
39-7A, Type A Container. Kelly, D.L. Westinghouse Hanford Co., 
Richland, WA (United States). 27 Feb 1995. 159p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95008498. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report documents the US Department of Transportation 
Specification 7A Type A (DOT-7A) compliance testing to be fol- 
lowed for qualification of the Westinghouse Hanford Company's 
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Hedgehog Shielded Container for use as a Type A packaging. The 
packaging configurations being tested are intended for liquids and 
solids, and for air transportation. 


13369 (WHC-SD-TPWP-001) CNS 1-13G cask lid support 
work pian. Crow, S.R. Westinghouse Hanford Co., Richland, WA 
(United States). 17 Feb 1995. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-87RL10930. Order 
Number DE95008027. Source: OSTI; NTIS; INIS; GPO Dep. 

This work plan covers fabrication and load testing of one Chem- 
Nuclear Systems (CNS) 1-13G Cask lid Support Frame, per the 
attached drawing. The support frame is considered to be develop- 
mental equipment and as such may be fabricated in accordance 
with the engineering requirements and responsibilities identified in 
WHC-CM-6-1, Standard Engineering Practices, EP-2.4 Develop- 
ment Control Requirements. A final acceptance and load test is 
required by February 24, 1995. WHC will provide a released as- 
built drawing of the support frame by February 22, 1995 to allow 
final acceptance to occur prior to the completion date. 


13370 (WHC-SD-W320-TRP-002) Project W320 52-inch di- 
ameter equipment container load test: Test report. Bellomy, 
J.R. Westinghouse Hanford Co., Richland, WA (United States). 22 
Feb 1995. 33p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC06-87RL10930. Order Number 
DE95008421. Source: OSTI; NTIS; INIS; GPO Dep. 

This test report summarizes testing activities and documents the 
results of the load tests performed on-site and off-site to structural 
qualify the 52-inch equipment containers designed and fabricated 
under Project W-320. 


13371 (WHC-SD-WM-FDC-043) Functional design criteria 
241-AP-102 Flexible Receiver System. Roblyer, S.P. Westing- 
house Hanford Co., Richland, WA (United States). 16 Feb 1995. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE95008037. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A mixer pump was installed in the 1.07 m (42-in.) riser of the 
central pump pit of tank 241-AP-102 to mitigate potential fluid sep- 
aration particle sedimentation by mixing the tank’s contents. The 
mixer pump performed this function until failure. Its removal is now 
necessary to meet possibile tank content removal commitments or 
other corrective actions. The proposed removal procedure requires 
a flexible receiver that will provide a barrier to contamination during 
removal and transfer of the pump to the mixer pump storage con- 
tainer. This document describes the functional design criteria of the 
flexible receiver. These criteria include the functional and perfor- 
mance requirements of the flexible receiver as a barrier to 
contamination during normal conditions and contingencies and the 
instrumentation requirements. 


4204 Heat Transfer and Fluid Flow 


Refer also to citation(s) 12719, 12720, 12810, 12905, 12966, 
13108, 14646, 14649 


13372 (ANL/ET/CP-82424) Theoretical and pragmatic mod- 
eling of governing equations for two-phase flow In bubbly and 
annular flow regimes. Bottoni, M. (Argonne National Lab., IL 
(United States). Energy Technology Div.); Ajuha, S.; Sengpiel, W. 
Argonne National Lab., IL (United States). [1994]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-941263-1: 5. thermal sciences Brazilian 
meeting, Sao Paulo (Brazil), 7-9 Dec 1994). Order Number 
DE95005874. Source: OSTI; NTIS; GPO Dep. 

Starting from the rigorous formulation of the conservation equa- 
tions for mass, momentum and enthalpy derived for a two-phase 
flow by volume-averaging microscopic balance equations over 
Eulerian control cells, the article discusses the formulation of the 
terms describing exchanges between the phases. Two flow 
regimes are taken into consideration; bubbly flow, applicable for 
small or medium void fractions, and annular flow, for large void 
fractions. When lack of knowledge of volume-averaged physical 
quantities makes the rigorously formulated terms useless for com- 
putational purposes, modeling of these terms is discussed. 





13373 (ANL/ET/CP-84414) Boiling heat transfer in compact 
heat exchangers. Tran, T.N. (Argonne National Lab., IL (United 
States)); Wambsganss, M.W.; France, D.M. Argonne National Lab.., 
IL (United States). [1994]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. (CONF- 
941128-5: Annual meeting of the American Institute of Chemical 
Engineers, San Francisco, CA (United States), 13-18 Nov 1994). 
Order Number DE95005850. Source: OSTI; NTIS; GPO Dep. 
Small circular and noncircular channels are representative of 
flow passages in compact evaporators and condensers. This paper 
describes results of an experimental study on heat transfer to the 
flow boiling of refrigerant- 12 in a small circular tube of diameter = 
2.46 mm. The objective of the study was to assess the effect of 
channel size on the heat transfer coefficient and to obtain addi- 
tional insights relative to the heat transfer mechanisms. The flow 
channel was made of brass and had an overall length of 0.9 m. 
The channel wall was electrically heated, and temperatures were 
measured on the channel wall and in the bulk fluid stream. Voltage 
taps were located at the same axial locations as the stream ther- 
mocouples to allow testing over an exit quality range of 0.21 to 
0.94 and a large range of mass flux (63 to 832 kg/m*s) and heat 
flux (2.5 to 59 kW/m‘). Saturation pressure was nearly constant, 
averaging 0.82 MPa for most of the testing; a few test data were 
also taken at a constant lower pressure of 0.52 MPa. Local heat 
transfer coefficients were determined experimentally. Analysis pro- 
vided additional support for the conclusion, arrived at from previous 
studies, that a nucleation mechanism dominates for flow boiling in 
small channels; nevertheless, a convective-dominant region was 
identified at very low values of wall superheat (<~3°C). Previous 
flow boiling studies in small channels, that did not include wall su- 
perheats this low, did not encounter the convective dominant 
mechanism. Conversely, cryogenic studies at very low wall super- 
heats (~I°C) did not encounter the nucleation dominant regime. 
The apparent discrepancy is explained by the results of this study. 


13374 (ANL/MCS/PP-—80304) A new finite element formula- 
tion for incompressible flow. Curfman, L.V. Argonne National 
Lab., IL (United States). [1995]. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95007141. Source: OSTI; NTIS; GPO Dep. 

A basic objective in computational fluid dynamics is the efficient 
solution of nonlinear systems of equations that arise in finite ele- 
ment modeling of convective-diffusive flow. The use of implicit 
Newton-like schemes to solve the coupled system of Navier-Stokes 
and continuity equations enables rapid convergence, although the 
well-known difficulty of indirect pressure linkage requires attention 
when forming the Jacobian matrices. Traditional approaches for 
overcoming this obstacle include reordering strategies, modification 
of diagonal terms, and changes of variables. In contrast, the author 
develops a primitive variable finite element formulation which 
employs an auxiliary pressure equation derived from the Navier- 
Stokes and continuity equations. This formulation extends the work 
of Rice and Schnipke, where a similar equation was developed in 
the context of a segregated solution method. Approximate Newton 
methods using the new finite element formulation are evaluated in 
terms of accuracy, convergence rate, and overall efficiency for flow 
problems with varying degrees of nonlinearity. 


13375 (DOE/ER/12902-T1) Cross flow induced vibrations 
in staggered arrays of cylindrical structures. Marn, J. California 
Univ., Los Angeles, CA (United States). 1991. 192p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER12902. Order Number DE95006083. Source: OSTI; NTIS; 
GPO Dep. 

Flow induced vibrations cause by instability is the subject of this 
investigation. The bulk of the work performed is theoretical in na- 
ture, the comparison with some of existing experimental data is 
given for each of four models described. First model encompasses 
the effects of prescribed motion on the cylinder. Such circum- 
stances occur in the case of vortex shedding initiated instability. 
The reduced velocity within the cylinder array is low and there is 
no coupling between the adjacent cylinders. Second model as- 
sumes certain form of vibration and corresponding behavior of the 
perturbed velocity field in temporal and one of spatial coordinates 
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thus transforming partial differential equations into ordinary differen- 
tial equations and takes into account the motion of the neighboring 
cylinder. This corresponds to fluid elastic controlled instabilities. 
The resulting equations are solved analytically. The model is used 
for better understanding of the equations of cylinder motion as well 
as for quick estimates of threshold of instability. Third model re- 
laxes an assumption about the form of vibration in spatial direction 
and uses the vorticity formulation of equation of fluid motion to ac- 
count for fluid-solid interaction. This model analysis is of two phase 
(air-water mixture) flow. The void fraction distribution is found to be 
the single most decisive factor to determine the onset of instability 
for such a domain. In conclusion, two distinct mechanism were 
found to be responsible for flow induced vibration caused instabili- 
ties, (1) outside source controlled periodic excitation (such as 
vortex shedding) — described by the first model and (2) fluid elastic 
forces — described by second, third and fourth models. For the val- 
ues of reduced velocity below 0.7 first model is proposed, for the 
values above 0.7, the rest. 


13376 (DOE/ER/12902-T2) An experimental investigation 
of two-phase crossflow over rigidly and flexibly mounted 
tubes. Gerhart, S.M. California Univ., Los Angeles, CA (United 
States). 1991. 102p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-89ER12902. Order Number 
DE95006084. Source: OSTI; NTIS; GPO Dep. 

Two-phase crossflow over heat exchanger tubes induces vibra- 
tions which contribute greatly to the wear on the tubes. Of the 
three mechanisms leading to two-phase flow-induced vibrations 
which have been identified, fiuid-elastic instability has been recog- 
nized as that which leads to the vibrations with the largest 
amplitude. The mass damping parameter is used to predict the on- 
set of fluid-elastic instability, and the mean drag coefficient is used 
to calculate the mass damping parameter. In this thesis, the drag 
coefficient measured over single tubes and tubes within array, in 
single-phase and two-phase flow at various Reynolds numbers, is 
discussed. The drag coefficient was measured by two methods. 
For flexibly mounted tubes, strain gages were mounted on can- 
tilever beams which held the tube in place and allowed it to vibrate 
in the direction parallel to the flow only. For both rigidly and flexibly 
mounted tubes, pressure distributions were measured around the 
perimeter of the tube. Forces, and then the drag coefficient, could 
be calculated from this information. The drag coefficient was not 
found to depend upon the flexibility of the tube mounting. As the 
void fraction of the flow increases, the drag coefficient over the 
tube increases. This effect was found to be quite large at low 
Reynolds numbers, and weaker at higher Reynolds numbers, and 
a different effect was found at very high Reynolds numbers. 


13377 (DOE/ER/13913—-6) Evolution of flow disturbances in 
cocurrent gas-liquid flows. Final report, November 1, 1993- 
October 31, 1994. McCready, M.J. Notre Dame Univ., IN (United 
States). Dept. of Chemical Engineering. Dec 1994. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
88ER13913. Order Number DE95008172. Source: OSTI; NTIS; 
GPO Dep. 

Long-wave stability curves for two-layer laminar flow, laminar liq- 
uid and a turbulent gas (simulated with a polynomial profile) from 
the full differential equations and boundary conditions are com- 
pared to the standard 1-d equation methods of predicting flow 
regime transitions. The differential models predict instability at 
much less severe conditions than the integral equations — as much 
as an order of magnitude when plotted on friction velocity — liquid 
depth coordinates. Since this plot removes most of the base state’s 
effects, the 1-d models clearly are not predicting linear stability of 
anything. So agreement between the 1-d models with observed 
transitions is fortuitous since either the flow is too short or conve- 
nient parameter values have been chosen; otherwise flow regimes 
are not linked with linear stability. A polynomial profile gas, laminar 
liquid model, developed for a first approximation to turbulent flow, 
gives growth curves near the two-layer laminar exact solutions if 
the interfacial friction velocity and liquid depth are matched. The 
main differences are that the wavelength is predicted somewhat 
shorter for the turbulent model and the growth rate slightly larger 
for a laminar gas. These linear stability studies point to a need to 
determine the base state before significant results are obtained. 
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Solutions for laminar flow in a rectangular channel over a solid 
wavy surface show that the wavelength/channel height ratio pro- 
foundly affects the stress variations. For waves long compared to 
channel height, pressure is completely in phase with wave slope, 
not wave height, as occurs for high Re in infinitely high channels. 
Nonlinear effects reduce the relative magnitude of the shear stress 
variation and phase angle that could explain saturation in the 
growth of waves formed by shear variation for very thin liquid lay- 
ers. But since the pressure variation and phase are increased, this 
is not a likely explanation wave saturation on thicker layers. 


13378 (DOE/ER/14257-1) Experimental and _ theoretical 
studies of multicomponent vapor condensation. Final report, 
15 May 1992-15 May 1994. Wilemski, G.; Wyslouzil, B.E.; Beals, 
M. Physical Sciences, Inc., Andover, MA (United States). Aug 
1994. 126p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER14257. (PSI-1154/TR-1352). 
Order Number DE95008134. Source: OSTI; NTIS; GPO Dep. 

This report describes the results of experimental and theoretical 
studies of nucleation and condensation in multicomponent gas mix- 
tures conducted over the past ten years. The program goals were 
to: (1) improve basic understanding of nucleation and droplet 
growth, (2) stringently test theories of nucleation at high nucleation 
rates and under nonisothermal conditions, (3) develop improved 
theories where needed, (4) enlarge the data base for systems of 
both fundamental and practical interest, and (5) provide reliable 
means for predicting the behavior of mixtures in practical devices 
and in the atmosphere. Condensible vapors, mixed with a carrier 
gas, were cooled in a supersonic Laval nozzle to obtain high nucle- 
ation rates under steady state conditions. Interferometry and laser 
light scattering were used to detect the ‘onset’ of condensation and 
to monitor subsequent droplet growth. Theoretical calculations of 
the droplet size distribution along the flow axis were performed to 
assess competing theories of nucleation and droplet growth. This 
report briefly summarizes the accomplishments of the first eight 
years. There follows a more detailed summary of the program's fi- 
nal two years, and a series of appendices describing each of the 
studies of the final two years in considerably more detail. 


13379 (DOE/PC/94248-T1) Velocity and concentration 
studies of flowing suspensions by nuclear magnetic 
resonance imaging. Technical progress report, October 1-— 
December 31, 1994. Lovelace Insts., Albuquerque, NM (United 
States). 17 Jan 1995. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-94PC94248. Order Number 
DE95007907. Source: OSTI; NTIS; GPO Dep. 

Despite its many advantages, the usual MRI is relatively slow, 
with most applications limited to stationary objects or to objects un- 
dergoing periodic motion imaged synchronously with the motion. 
Attempts to speed up imaging have to confront the eddy currents 
induced in conducting surfaces by the pulsed magnetic fields asso- 
ciated with the gradients. Such eddy currents recover slowly and 
adversely affect imaging speed and image quality. A strategy in 
combating eddy current problems is to alter the shape of the driv- 
ing waveforms going to the gradient coils so that the resulting 
“distorted” waveform is the desired one. For eddy currents, the 
common compensation scheme consists of adding suitable 
amounts of RC filtered signal to the input, with the RC time con- 
stants matched to each eddy current decay times. Unfortunately, 
the situation is much more complex in the real world because of 
the non-ideal geometries involved. Specifically, the conducting 
surfaces on which eddy currents are generated are neither homo- 
geneous, symmetric, nor have the same conductivity and 
time-constants. As a consequence, the induced eddy currents are 
numerous and do not have the same symmetry as the original in- 
ducing field or even as each other. Thus, compensating the input 
waveform of a particular gradient component, even for all the time- 
constants, can only correct the induced gradient corresponding to 
that component. The other components of induced gradients must 
be corrected by separate hardware that are specific to those com- 
ponents as explained here. 


13380 


(EDF—93-NB-00146) Experimental study on the re- 
fined thermal-hydraulics of a sodium flow across a tube row. 
Czop, V.; Libereau, A.; Portesse, A.; Tremblay, D. Electricite de 
France (EDF), 92 - Clamart (France). Sep 1993. 12p. (In French). 
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Order Number DE95625101. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper presents experimental results obtained in an in- 
sodium mock-up, made of 30 electrically heated tubes, devoted to 
the analysis of heat transfer and temperature fluctuations. Three 
parameters have been studied: mean temperature level (from 350 
deg C to 470 deg C), REYNOLDS number (6600 to 63000) and 
heat flux density (100 to 600 kW/m?). The mean temperature field 
is quite homogeneous, due to the strong conduction. High temper- 
ature fluctuations are noticed. These fluctuations increase with the 
heat flux. They are lower and with a gaussian Density Probability 
Function for the lowest and the highest REYNOLDS number values. 
They are higher (with a maximum peak-to-peak value of 70 deg C) 
for REYNOLDS numbers around 9000; for this value, the spectra 
contains a periodic component (with a STROUHAL number equal 
to 0.3), and the distribution can have either a gaussian, or a "dou- 
ble peak”, or an intermediate shape. (authors). 11 figs., 16 refs. 


13381 (EDF-93-NB-00148) Analysis of in-R12 CHF data: 
influence of hydraulic diameter and heating length; test of 
Weisman bolling crisis model. Czop, V.; Herer, C.; Souyri, A.; 
Garnier, J. Electricite de France (EDF), 92 - Clamart (France). Sep 
1993. 18p. (in French). Order Number DE95625102. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In order to progress on the comprehensive modelling of the boil- 
ing crisis phenomenon, Electricite de France (EDF), Commissariat 
a l'Energie Atomique (CEA) and FRAMATOME have set up experi- 
mental programs involving in-R12 tests: the EDF APHRODITE 
program and the CEA-EDF-FRAMATOME DEBORA program. The 
first phase in these programs aims to acquire critical heat flux 
(CHF) data banks, within large thermal-hydraulic parameter ranges, 
both in cylindrical and annular configurations, and with different hy- 
draulic diameters and heating lengths. Actually, three data banks 
have been considered in the analysis, all of them concerning in- 
R12 round tube tests: - the APHRODITE data bank, obtained at 
EDF with a 13 mn inside diameter, - the DEBORA data bank, ob- 
tained at CEA with a 19.2 mm inside diameter, - the KRISTA data 
bank, obtained at KfK with a 8 mm inside diameter. The analysis 
was conducted using CHF correlations and with the help of an ad- 
vanced mathematical tool using pseudo-cubic thin plate type Spline 
functions. Two conclusions were drawn: -no influence of the heat- 
ing length on our CHF results, - the influence of the diameter on 
the CHF cannot be simply expressed by an exponential function of 
this parameter, as thermal-hydraulic parameters also have an influ- 
ence. Some calculations with Weisman and Pei theoretical boiling 
crisis model have been compared to experimental values: fairly 
good agreement was obtained, but further study must focus on 
improving the modelling of the influence of pressure and mass ve- 
locity. (authors). 12 figs., 4 tabs., 21 refs. 


13382 (EDF-93-NB-00149) Comparison of the THYC and 
FLICA-3M codes by the pseudo-cubic thin-plate method. Ban- 
ner, D.; Crecy, F. de. Electricite de France (EDF), 92 - Clamart 
(France). Jun 1993. 16p. (In French). Order Number DE95625103. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The pseudo cubic Spline method (PCSM) is a statistical tool de- 
veloped by the CEA. It is designed to analyse experimental points 
and in particular thermalhydraulic data. Predictors of the occur- 
rence of critical heat flux are obtained by using Spline functions. In 
this paper, predictors have been computed from the same CHF 
databases by using two different flow analyses to derive local 
thermal-hydraulic variables at the CHF location. In fact, CEA’s 
FLICA-3M represents rod bundies by interconnected subchannels 
whereas EDF's THYC code uses a porous 3D approach. In a first 
step, the PCSM is briefly presented as well as the two codes stud- 
ied here. Then, the comparison methodology is explained in order 
to prove that advanced analysis of thermalhydraulic codes can be 
achieved with the PCSM. (authors). 6 figs., 2 tabs., 5 refs. 


13383 (EDF-93-NB-00172) Impact on DNB predictions of 
mixing models implemented into the three-dimensional 
thermalF-hydraulic code Thyc. Banner, D. Electricite de France 
(EDF), 92 - Clamart (France). Oct 1993. 11p. (in French). Order 
Number DE95625104. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this paper is to point out how departure from 
nucleate boiling (DNB) predictions can be improved by the THYC 





software. The EPRI/Columbia University E161 data base has been 


used for this study. In a first step, three thermal-hydraulic mixing 
models have been implemented into the code in order to obtain 
more accurate calculations of local void fractions at the DNB loca- 
tion. The three investigated models (A, B and C) are presented by 
growing complexity. Model A assumes a constant turbulent viscos- 
ity throughout the flow. In model B, a k-L turbulence transport 
equation has been implemented to model generation and decay of 
turbulence in the DNB test section. Mode! C is obtained by repre- 
senting oriented transverse flows due to mixing vanes in addition 
to the k-L equation. A parametric study carried out with the three 
mixing models exhibits the most significant parameters. The occur- 
rence of departure from nucleate boiling is then predicted by using 
a DNB correlation. Similar results are obtained as long as the DNB 
correlation is kept unchanged. In a second step, an attempt to sub- 
stitute correlations by another statistical approach (pseudo-cubic 
thin-plate type Spline method) has been done. It is then shown that 
standard deviations of P/M (predicted to measured) ratios can be 
greatly improved by advanced statistics. (author). 7 figs., 2 tabs., 9 
refs. 


13384 (EDF—93-NB-00201) Boiling water flows. A local wail 
heat transfer model for use in an Eulerian 3-D computer code. 
Freydier, P.; Chen, O.; Boree, J.; Fabre, J.; Charnay, G. Electricite 
de France (EDF), 92 - Clamart (France). Apr 1998. 12p. (in 
French). Order Number DE95625106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Electricite de France is currently developing a 3-D computer 
code for the Eulerian simulation of two-phase flows. This code, 
named ASTRID, is based on the six-equation two-fluid model. Boil- 
ing water flows are among the main applications of ASTRID, 
especially for nuclear power plant design. In order to provide 
ASTRID with appropriate closure laws and boundary conditions, 
Electricite de France and the Institut de Mecanique des Fluides de 
Toulouse (IMFT) have collaborated since 1991. The analysis of the 
current knowledge made possible to build a first set of closure laws 
and boundary conditions for boiling water flows, suitable for 
ASTRID. This paper is focused on the model used for heat transfer 
and bubble production at the wall, in a convective boiling situation. 
This model has been tested for a first comparison with existing ex- 
perimental data. The results of this comparison are also presented 
here. (authors). 5 figs., 9 refs. 


13385 (ETDE-DE-8) Investigation of local heat transfer in 
compact heat exchangers by holographic interferometry. 
Mayinger, F.; Klas, J. Technische Univ. Muenchen (Germany). 
Lehrstuhl A fuer Thermodynamik. [1993]. 17p. Sponsored by 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). Foerderkennzeichen BMFT 0328911A. Order Number 
DE95763290. Source: OSTI; NTIS (US Sales Only). 

Compact heat exchangers are key components for the develop- 
ment of future aircraft devices. An enhancement of the heat 
transfer rate results in a decrease of the heat exchanger size and 
thus in lower weight and lower investment costs. An exact knowl- 
edge of the temperature distribution in the boundary layer is 
necessary for a specific augmentation of heat transfer. For this 
reason the holographic interferometry was applied as measuring 
method enabling a visualization of the temperature field without 
disturbing the flow pattem. The local Nusselt number was deter- 
mined from the isotherms at the wall. A digital image processing 
system was used for the evaluation of interferograms. The measur- 
ing method is demonstrated for three different types of geometries 
for compact heat exchangers using air as test fluid: - Plain fin ar- 
rangements of plate-fin heat exchangers, - Fiow in a profile shaped 
duct for tubular matrices, - Flow over circular segment shaped tur- 
bulence promotors. During the experiments the Reynolds number 
was varied between 500 and 3000, a range, where low pressure 
losses occurred. The test section was heated by hot water in order 
to obtain a constant wall temperature as thermal boundary condi- 
tion. (orig.) 


13386 (LA-SUB-95-29) Advanced aerodynamic research. 
Final technical report. Scriven, G.R. (Aero Optics, Inc. (United 
States)); Freeman, G.N. Los Alamos National Lab., NM (United 
States); Aero Optics, Inc. (United States). 1 Dec 1993. 55p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
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DOE Contract W-7405-ENG-36. Order Number DE95007644. 
Source: OSTI; NTIS; GPO Dep. 

A two-dimensional inviscid flow-field code was developed to as- 
sess the magnitude and impact of local pressure variations on a 
curved planar surface. The code uses a unique formation of the 
governing conservation equations in curvilinear streamtube coordi- 
nates which provides automatic grid generation and step control 
which are transparent to the user. The code is designed for 
straightforward extension to mixing-coupled condensing flows. This 
report includes (1) descriptions of the physical model and computer 
code; (2) example flow-field predictions/comparisons for selected 
test cases, and (3) a plan for code implementation to address and 
evaluate the condensation phenomena. 


13387 (LBL-36629) On cylindrical container sections for a 
capillary free-surface experiment. Chen, A. (Univ. of California, 
Berkeley, CA (United States). Dept. of Mathematics); Concus, P.; 
Finn, R. Lawrence Berkeley Lab., CA (United States). Jan 
1995. 8p. Sponsored by USDOE, Washington, DC (United 
States);National Aeronautics and Space Administration, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract AC03-76SF00098. NASA Grant 
NAG3-1143; NASA Grant NCC3-329; NSF Grant DMS91-06968 
(CONF-950130—9: 33. American Institute of Aeronautics and Astro- 
nautics (AIAA) aerospace sciences meeting, Reno, NV (United 
States), 9-12 Jan 1995). Order Number DE95008493. Source: 
OSTI; NTIS; GPO Dep. 

Small changes in container shape or in contact angle can give 
rise to large shifts of liquid in a microgravity environment. These 
shifts can be used as a basis for accurate determination of contact 
angle. The authors describe container shapes, designed for a forth- 
coming USML-2 experiment, in the form of a circular cylinder with 
two diametrically opposed “canonical proboscis” protrusions. Com- 
putational studies indicate that these containers can be designed 
to have the desirable properties that sufficient liquid will participate 
in the shift to permit easy observation, but that the change will be 
abrupt enough to allow precise contact angle determination. 


13388 (SAND-—95-0225) The use of high-performance com- 
puting to solve participating media radiative heat transfer 
problems-results of an NSF workshop. Gritzo, L.A. (Sardia Na- 
tional Labs., Albuquerque, NM (United States)); Skocypec, R.D.; 
Tong, T.W. Sandia National Labs., Albuquerque, NM (United 
States). 11 Jan 1995. 60p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9403208-Summ.: National Science Foundation (NSF) workshop, 
Albuquerque, NM (United States), 29-30 Mar 1994). Order Number 
DE95008822. Source: OSTI; NTIS; GPO Dep. 

Radiation in participating media is an important transport mecha- 
nism in many physical systems. The simulation of complex 
radiative transfer has not effectively exploited high-performance 
computing capabilities. In response to this need, a workshop at- 
tended by members active in the high-performance computing 
community, members active in the radiative transfer community, 
and members from closely related fields was held to identify how 
high-performance computing can be used effectively to solve the 
transport equation and advance the state-of-the-art in simulating 
radiative heat transfer. This workshop was held on March 29-30, 
1994 in Albuquerque, New Mexico and was conducted by Sandia 
National Laboratories. The objectives of this workshop were to pro- 
vide a vehicle to stimulate interest and new research directions 
within the two communities to exploit the advantages of high- 
performance computing for solving complex radiative heat transfer 
problems that are otherwise intractable. 


13389 (UCRL-JC—118306) Multidimensional discretization 
of conservation laws for unstructured polyhedral grids. Burton, 
D.E. Lawrence Livermore National Lab., CA (United States). 22 
Aug 1994. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9409314—-1: 
SAMGOP-94: 2nd international workshop on analytical methods 
and process optimization in fluid and gas mechanics, Arzamas 
(Russian Federation), 10-16 Sep 1994). Order Number 
DE95008796. Source: OSTI; NTIS; GPO Dep. 
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To the extent possible, a discretized system should satisfy the 
same conservation laws as the physical system. The author con- 
siders the conservation properties of a staggered-grid Lagrange 
formulation of the hydrodynamics equations (SGH) which is an ex- 
tension of a ID scheme due to von Neumann and Richtmyer 
(VNR). The term staggered refers to spatial centering in which po- 
sition, velocity, and kinetic energy are centered at nodes, while 
density, pressure, and internal energy are at cell centers. Tradi- 
tional SGH formulations consider mass, volume, and momentum 
conservation, but tend to ignore conservation of total energy, 
conservation of angular momentum, and requirements for thermo- 
dynamic reversibility. The author shows that, once the mass and 
momentum discretizations have been specified, discretization for 
other quantities are dictated by the conservation laws and cannot 
be independently defined. The spatial discretization method em- 
ploys a finite volume procedure that replaces differential operators 
with surface integrals. The method is appropriate for multidimen- 
sional formulations (1D, 2D, 3D) on unstructured grids formed from 
polygonal (2D) or polyhedral (3D) cells. Conservation equations 
can then be expressed in conservation form in which conserved 
currents are exchanged between control volumes. In addition to 
the surface integrals, the conservation equations include source 
- terms derived from physical sources or geometrical considerations. 
In Cartesian geometry, mass and momentum are conserved identi- 
cally. Discussion of volume conservation will be temporarily 
deferred. The author shows that the momentum equation leads to 
a form-preserving definition for kinetic energy and to an exactly 
conservative evolution equation for internal energy. Similarly, the 
author derives a form-preserving definition and corresponding con- 
servation equation for a zone-centered angular momentum. 


13390 (UCRL-JC—119206) 3D Mesh optimization methods 
for unstructured polyhedra: A progress report. Miller, D.S.; 
Burton, D.E. Lawrence Livermore National Lab., CA (United 
States). 22 Nov 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9410254— 


5: Nuclear explosives code developers conference (NECDC), Las 


Vegas, NV (United States), 27 Oct 1994). Order Number 
DE95008808. Source: OSTI; NTIS; GPO Dep. 

A mesh optimization scheme allows a Lagrangian code to run 
problems with extreme mesh distortion by reconfiguring node and 
zone connectivity as the problem evolves. We have developed 
some 3D mesh optimization operations and criteria for applying 
them. These are demonstrated in a 3D Free Lagrange code being 
developed at LLNL. In the simplest case of a mesh or mesh subre- 
gion composed purely of tetrahedra we can maintain a Delaunay 
tetrahedralization. For more interesting meshes, made up of 
general polyhedra, a suite of optimization operations and their re- 
spective application criteria have been developed. 


13391 (VTT-SYMP-144, pp. 155-159) Optical particle 
concentration and size measurement; optical velocity mea- 
surement. Huovilainen, R.T. (Lappeenranta Univ. (Finland)). 
Technical Research Centre of Finland, Espoo (Finland). 1994. 
Project KTM-SIHTI-406Y. In S/HTI 2 - Energy and environmental 
technology. Yearbook 1993 of the research programme. 250p. Or- 
der Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The first goal of the project is to develop an optical measuring 
method and a device to determine on-line particle concentration 
and size distribution of gas stream in a channel. The second goal 
is to develop an optical flow velocity measuring method and a de- 
vice, which is capable of measuring also particle size distribution in 
some circumstances. These devices are suitable for monitoring 
emissions and controlling industrial processes. Experimental re- 
search work is mainly carried out at the Department of Energy 
Technology, Lappeenranta University of Technology. Experts from 
University of Kuopio and University of Joensuu and as well as from 
universities of Poland and Japan take part in the project. Compa- 
nies outside the project are used to carry out parts of mechanics 
and electronics of devices. Research results are utilised to monitor 
emissions and to control industrial processes, and as well as 
health and safety at work tasks. Many companies are interested to 
commercialize these devices if they turn to be successful. 
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Refer also to citation(s) 12627, 12728, 12780, 12918, 12931, 
13107, 13156, 14640, 14674 


13392 (ANL/ET/CP-83334) Use of multiple CT scans to 
accommodate large objects and stretch dynamic range of de- 
tectablility. Sivers, E.A. Argonne National Lab., IL (United States). 
Sep 1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-941129-19: 13. 
international conference on the application of accelerators in re- 
search and industry, Denton, TX (United States), 7-10 Nov 1994). 
Order Number DE95005852. Source: CSTI; NTIS; GPO Dep. 

Rotate-only X-ray CT scanners are preferred for their speed and 
dose utilization, but suffer from the restriction that the scanned ob- 
ject must fit within the radiation beam. In addition, the ratio of 
signals unattenuated by air paths to those penetrating thick, dense 
objects often exceeds the dynamic range of conventional X-ray de- 
tectors. Both of these disadvantages can be removed for objects 
larger than the X-ray beam by taking multiple scans, each of which 
exposes only part of the object. These partial data sets can then 
be merged to produce a complete data set. For most objects, it is 
also possible to separately expose regions in which the ratios 
between the extremes of attenuation are much lower than that be- 
tween air and the maximum path length. It is therefore possible to 
use a higher flux to image denser regions, improving signal-to- 
noise ratios and yielding images superior to those of larger 
scanners having the same dynamic range, 


13393 (CONF-9211240—2) Overview of NDE development. 
McClung, R.W. Oak Ridge National Lab., TN (United States). 
[1992]. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO5-840R21400. From 1992 annual Auto- 
motive Technology Development Contractors’ Coordination meeting 
(ATD/CCM); Dearborn, MI (United States); 2-5 Nov 1992. Order 
Number DE95007002. Source: OSTI; NTIS; GPO Dep. 
Nondestructive examination technology is an important part of 
the CTAHE program. Development and application of advanced 
NDT are being performed by several ceramics producers, engine 
fabricators, research and development organizations and NDT 
companies. Advanced and improved techniques are being studied 
for examination of ceramics at all stages of fabrication from the 
starting raw materials through intermediate stages, to the final fin- 
ished product. The very small size of critical flaws [e.g., 50-100 
pum (0.002—0.004 in)] in the finished product adds to the challenge 


of development. This paper will provide an overview of some of the 
studies and results. 


13394 (CONF-9405223—2) Charpy impact test results on 
five materials and NIST verification specimens using instru- 
mented 2-mm and 8-mm strikers. Nanstad, R.K.; Sokolov, M.A. 
Oak Ridge National Lab., TN (United States). [1995]. 30p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Symposium on 
pendulum impact machine: procedures and specimens for verifica- 
tion; Montreal (Canada); 18-19 May 1994. Source: OSTI; NTIS; 
INIS. 

The Heavy-Section Steel Irradiation Program at Oak Ridge Na- 
tional Laboratory is involved in two cooperative projects, with 
international! participants, both of which involve Charpy V-notch im- 
pact tests with instrumented strikers of 2mm and 8mm radii. Two 
heats of A 533 grade B class | pressure vessel steel and a low 
upper-shelf (LUS) submerged-arc (SA) weld were tested on the 
same Charpy machine, while one heat of a Russian Cr-Mo-V forg- 
ing steel and a high upper-shelf (HUS) SA weld were tested on two 
different machines. The number of replicate tests at any one tem- 
perature ranged from 2 to 46 specimens. Prior to testing with each 
striker, verification specimens at the low, high, and super high en- 
ergy levels from the National Institute of Standards and Technology 
(NIST) were tested. In the two series of verification tests, the tests 
with the 2mm striker met the requirements at the low and high en- 
ergy levels but not at the super high energy. For one plate, the 
2mm striker showed somewhat higher average absorbed energies 
than those for the 8-mm striker at all three test temperatures. For 
the second plate and the LUS weld, however, the 2mm striker 
showed somewhat lower energies at both test temperatures. For 





the Russian forging steel and the HUS wek,, tests were conducted 
over a range of temperatures with tests at one laboratory using the 
8mm striker and tests at a second laboratory using the 2mm 
striker. Lateral expansion was measured for all specimens and the 
results are compared with the absorbed energy results. The overall 
results showed generally good agreement (within one standard de- 
viation) in energy measurements by the two strikers. Load-time 
traces from the instrumented strikers were also compared and 
used to estimate shear fracture percentage. Four different formulas 
from the European Structural Integrity Society draft standard for 
instrumented Charpy test are compared and a new formula is pro- 
posed for estimation of percent shear from the force-time trace. 


13395 (CONF-9410320-, pp. 296-297) Electrical characteris- 
tics of mortar. Sakurai, M. (Nihon University, Tokyo (Japan). 
College of Engineering); Tanaka, T.; Oguri, H.; Watanabe, N.; 
Shishido, T. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The electrical characteristics of the foamed mortar, which has 
been modeled to test weathering and corrosion, was measured in 
high frequency range (f = 100 to 1000 MHz). In the production pro- 
cess of mortar, aluminum was added to foam the mortal. The 
distribution of foam was varied to prepare several test specimens 
with different density. Each specimen was sliced horizontally into 
three pieces, i.e. upper piece, middle piece and lower piece. The 
characteristics of each piece were measured with impedance ana- 
lyzer and the conductivity and complex dielectric constant were 
calculated using the measured data. Difference in characteristic 
curves of dielectric constant and frequency characteristics was 
hardly not found among these pieces. Difference in characteristic 
curves of real part of dielectric constant and frequency characteris- 
tic and those of imaginary part of dielectric constant and frequency 
characteristics were identified among these pieces. Considering 
that the real part of dielectric constant of the air is 1, it can be 
seen that the upper section of the test specimen contains more 
foam. This fact is backed up by the relationship between imaginary 
part of dielectric constant and specific gravity. The real and imagi- 
nary parts of dielectric constant decrease together with the shift of 
measured point from lower section to upper section of the test 
sample, and the foam content indicates an increasing tendency. 
Each test specimen is an effective model to represent the charac- 
teristics of the mortar. 2 refs., 7 figs. 


13396 (EDF—-93-NB-00176) Tridimensional numerical mod- 
elling of an eddy current non destructive testing process. 
Bonnin, O.; Chavant, C.; Giordano, P. Electricite de France (EDF), 
92 - Clamart (France). 1993. 9p. (In French). Order Number 
DE95625149. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the numerical modelling of a new eddy cur- 
rent inspection process. The originality of the process, developed 
jointly by IFREMER and the CEA, lies in the mode of inducing the 
currents in the component to be tested. The TRIFOU eddy current 
calculation code is used for the modelling, which is in 3D. It is 
shown that a crack in the component inspected will cause localized 
disturbance of the currents induced. If we then focus on this distur- 
bance, assuming the electrical behaviour of the materials to be 
linear, the resulting problem can be set for a limited geometrical 
area, leading to an appreciable saving in machine time. It is also 
shown that the computed and experimental results are quantita- 
tively similar. (authors). 2 figs., 6 refs. 


13397 (FZR-67) Leak detection at complicated three- 
dimensional topologies. Final report. Hessel, G.; Schmitt, W.; 
Weiss, F.P. Forschungszentrum Rossendorf e.V. (FZR) (Germany). 
Inst. fuer Sicherheitsforschung. Jan 1995. 20p. (In German). Spon- 
sored by Saechsisches Staatsministerium fuer Wissenschaft und 
Kunst, Dresden (Germany). Foerderkennzeichen 7541.83-FZR/2. 
Order Number DE95762780. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The well-known methods of the acoustic leak localization using 
the attenuation differences or propagation time differences (e.g. 
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cross correlation analysis) are restricted to the linear geometry of 
pipe lines. At complicated three-dimensional topologies they fail be- 
cause there are several modes of the structure-borne sound that 
have different propagation velocities and because numerous con- 
necting branches generate multiple sound reflexion. Therefore, a 
new method for detecting and localizing the leaks at complicated 
geometrical structures was developed and experimentally proved at 
an original facility. This approach is based on the detection of the 
leak induced airborne sound or structure-borne sound as well as 
on the application of pattern recognition procedures. The efficiency 
both of Fuzzy Logic and neural networks for the acoustic leak lo- 
calization could be experimentally proved. Though the method has 
been prototypically developed for Russian pressurized water reac- 
tors of VVER-440 type, it can also be used by the self-learning 
capability of the classifiers at other pressurized facilities. (orig.) 


13398 (INEL—95/0025) Limitations for heterodyne detection 
of Brillouin scattered light. Allemeier, R.T.; Wagner, J.W.; 
Telschow, K.L. Lockheed Idaho Technologies Co., Idaho Falls, ID 
(United States). Jan 1995. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-941D13223. Order 
Number DE95008668. Source: OSTI; NTIS; GPO Dep. 

One means by which elastic properties of a material may be de- 
termined is measuring sound wave velocities in the material, from 
which elastic moduli of interest can be computed. Velocity can be 
measured by conventional piezoelectric transduction techniques, by 
applying laser ultrasonics, or by using Brillouin-scattering methods. 
Brillouin-scattering techniques for determining the sound wave 
velocity are particularly attractive since they are completely nonin- 
vasive. Only a probe beam of light is required since the thermal 
energy in the material provides the elastic motion. Heterodyne 
methods for detection of Brillouin-scattered light are considered 
one possible means to increase the speed of the scattered light 
frequency detection. Results of experiments with simulated Brillouin 
scattering suggest that heterodyne detection of the Brillouin- 
scattered light is feasible. Experiments to detect Brillouin-scattered 
light, with water as the scattering medium, were designed and in- 
terpreted using the results of the simulated scattering experiments. 
Overall, results showed that it is difficult to narrow the linewidth for 
Brillouin scattering to an acceptable level. The results given indi- 
cate that heterodyne detection of the Brillouin components requires 
detection bandwidths that are quite small, perhaps 10 Hz or lower. 
These small bandwidths can be routinely achieved using lock-in 
amplifier techniques. 


13399 (INIS-JP—024, pp. B410/1-B410/9) New developments 
of nondestructive examination. Ooka, Norikazu (Japan Atomic 
Energy Research Inst., Oarai, Ibaraki (Japan). Oarai Research Es- 
tablishment); Fujioka, Kazutoshi. Japan Atomic Industrial Forum, 
Inc., Tokyo (Japan); Japan Radioisotope Association, Tokyo 
(Japan); Atomic Energy Society of Japan, Tokyo (Japan). 1994. 
596p. (In Japanese). (CONF-940268-: 21. Japan conference on 
radiation and radioisotopes, Tokyo (Japan), 2-4 Feb 1994). In Pro- 
ceedings of the 21st Japan conference on radiation and 
radioisotopes. The 100th year since the discovery of X-ray, and ex- 
pectation to the future development. Order Number DE94785275. 
Source: OSTI; NTIS; INIS. 

For on-site nondestructive examination of nuclear power plants, 
examination by X-ray radiography has been implemented at main 
tested parts of components and +-ray source, such as Iridium-192 
(Ir), has been used at the narrow space where there is not enough 
room to take a radiograph by X-ray equipment. Radiographic ex- 
amination for butt welded joints of pipes with small diameters and 
made of thin material in various components has been implemented 
by using Ir source and the practical work of taking radiographs at 
night has often been done because the controlled area has been 
set. Ytterbium-169 (Yb) source, with about 200KeV, has lower 
energy than Ir source, so that Yb source is applicable for thin ma- 
terials up to around 10mm thick. As irradiation equipment made 
from Yb source are smaller than those made from Ir source, from 
the view point of the radiation shield, practical work such as taking 
a radiograph during the daytime instead of at night has become 
possible, and other work such as welding can also be done at the 
same work-place as an inspection is implemented. The application 
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of Yb source, which may prevent the number of nondestructive in- 
spection personnel from decreasing, will become the main subject 
of inspection for welds of small diameters with thin materials. The 
direct radiography method has generally been used in the industry 
as one of the nondestructive examination methods. The real time 
radiography, with image intensifier as the light converter, is the 
most practical way to enable to be observed the images of tested 
parts under irradiation. The method using microfocus X-ray system 
has been applied to thin materials and new materials such as ce- 
ramics, and linear accelerator system has been applied to heavy 
section steel weldments. As far as practical uses on-site are con- 
cerned, more research and development on compact equipment, 
automation and image processing will be needed. These will be fu- 
ture techniques of filmless radiography. (J.P.N.). 


13400 (PNRI-C(HP)-94006) Radiological incidents in indus- 
trial gamma radiography in the Philippines, 1979-1993. Borras, 
A.M. (Licensing Review, and Evaluation Section, Nuclear Regula- 
tions, Licensing, and Safeguards Div., Philippine Nuclear Research 
Institute, Quezon City (Philippines)). Philippine Nuclear Research 
inst., Diliman, Quezon City (Philippines). 1994. 17p. Order Number 
DE95625150. Source: OSTI; NTIS (US Sales Only); INIS. 

Among the many practices of radiation sources, the practice of 
industrial gamma radiography in the country has the most number 
of reported radiological incidents. During the past fourteen (14) 
years, from 1979-1993, twenty (20) incidents that have occurred 
were reported to the Institute. This paper presents the nature and 
extent of the 20 reported incidents as well as the results of the 
analysis of why these incidents happened. The results of the anal- 
ysis showed that the causes of these incidents are mainly human 
error and equipment failure. Hence, the factors that can minimize 
or prevent the chance of occurrence and/or recurrence of incidents 
and in minimizing the hazard in case of radiological incidents are: 
(a) proper training and re-training of personnel; (b) proper and reg- 
ular inspection and maintenance of equipment; (c) adequate 
radiation survey; and (d) proper storage and inventory of the radio- 
graphy sealed sources. (author). 3 refs.; 5 figs.; 1 tab. 


13401 (STUK-YTO-TR-48) Inspection of tendons. 
Punakallio, E. (Technical Research Centre of Finland, Espoo (Fin- 
land)); Salparanta, L. Finnish Centre for Radiation and Nuclear 
Safety (STUK), Helsinki (Finland). Mar 1993. 31p. (In Finnish). Or- 
der Number DE95625151. Source: OSTI; NTIS; INIS. 

There is no reliable inspection method of tendons in use in Fin- 
land. In this research an inspection method was developed which 
can be applied when the sheath is of metallic material. The sheath 
is first revealed using a core cutter. A hole is then picked on the 
sheath and the condition of the injection grout and the tendons are 
inspected using an endoscope. A camera may be attached to the 
endoscope. To prevent the sheath from damaging during drilling a 
protective voltage is connected to the drill and the sheath is 
earthed. When the cutting edge hits the sheath the electric current 
is disconnected automatically. Experiments were made with the in- 
spection method on three bridges one of which was still under 
construction and had no superstructure, one had just been con- 
structed and one was 29 years old. The drillings for inspection 
were carried out on the top of the decks. The method worked as 
planned in all cases. In section 6 an example of corrosion classifi- 
cation is given which may be used when estimating whether the 
corrosion weakens the bearing capacity of the inspected tendons 
or not. (au) (1 ref., 25 figs.). 


13402 (STUK-YTO-TR-49) Acoustic emission in testing the 
containment bullding of a nuclear reactor. Sarkimo, M. (Techni- 
cal Research Centre of Finland, Espoo (Finland)). Finnish Centre 
for Radiation and Nuclear Safety (STUK), Helsinki (Finland). Mar 
1993. 27p. (In Finnish). Order Number DE95625152. Source: 
OSTI; NTIS; INIS. 

Acoustic emission (AE) is defined as stress wave pulses, which 
are generated in material by sudden release of energy such as ini- 
tiation or propagation of cracks. AE signals propagating in material 
can be monitored using appropriate instrumentation and useful in- 
formation about the behaviour of material or sample during test 
situation can be achieved. AE originating from initiation and propa- 
gation of crack and also from many other mechanisms in concrete 
is measured by several researchers. There are many results that 
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AE method may be useful in laboratory to measure concrete prop- 
erties. Many reports contain conclusions that AE technique has 
potential to be used also to monitor real concrete structures in the 
field. Only a few papers on field application have appeared. The 
size and complexity of nuclear reactor bioshield combined with the 
high attenuation of concrete make the AE instrumentation difficult. 
Instrumentation of specific parts could be realistic. In practice there 
are many potential AE signal sources, and the analysis of results 
can therefore be very difficult and include some uncertainty. When 
applicability is considered, one should have plenty of background 
information (laboratory tests, measurements in plant) and restrict 
area of the application carefully. (au) (14 refs., 6 figs.). 


13403 (WHC-SD-WM-ER-392) Stress analysis of jacks, 
frame and bearing connections, and drill rod for core sampler 
truck No. 2. Ziada, H.H. Westinghouse Hanford Co., Richland, WA 
(United States). 28 Feb 1995. 81p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE95008479. Source: OSTI; NTIS; INIS; GPO Dep. 

This analysis evaluates the structural design adequacy of several 
components and connections for the rotary mode core sampler 
truck (RMCST) No. 2. This analysis was requested by the Charac- 
terization Equipment Group (WHC 1994a). The components 
addressed in this report are listed below: front jack assembly and 
connection to the truck chassis; rear jack assembly and connection 
to the truck chassis; center outrigger jacks and connection to the 
truck chassis; lower frame assembly and connection to the truck 
chassis; bolt connections for bearing plate assembly (for path of 
maximum load); traverse slide brackets and mounting of the tra- 
verse jack cylinders; and drill rod (failure loads). 
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13404 (DOE/METC/C-95/7177) Physical interpretation of 
chaotic time series analysis parameters for fluidized beds. 
Halow, J.S. (Morgantown Energy Technology Center, WV (United 


States)); Daw, C.S. USDOE Morgantown Energy Technology Cen- 
ter, WV (United States). [1995]. 6p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-941128-7: Annual meet- 


ing of the American Institute of Chemical Engineers, San 
Francisco, CA (United States), 13-18 Nov 1994). Order Number 
DE95008579. Source: OSTI; NTIS; GPO Dep. 

The Morgantown Energy Technology Center has development 
programs in a number of fossil energy technologies which use flu- 
idized beds as reactors to carry out combustion, gasification, and 
desulfurization. The diagnosis of operating problems and control of 
bed behavior is critical to the efficient performance of these sys- 
tems. The overall goal of the present work is to develop novel 
techniques to improve diagnosis and control of these systems. 
Chaotic time series analysis has recently been used with pressure 
drop, void fraction, and heat transfer data to characterize fluidized 
bed dynamics. Unique chaos parameters derived from this analysis 
can distinguish among various fluidization conditions within gas flu- 
idized systems. In this paper, a basis for understanding the 


physical meaning of several chaotic parameters is developed and 
illustrated. 


13405 (ETDE-DE-47) Mathematical modelling of the inter- 
actions between turbulence and reaction under the conditions 
prevailing in gas turbine chambers. Final report. Leuckel, W.; 
Lauer, G.; Hirsch, C.; Habisreuther, P. Karlsruhe Univ. (T.H.) (Ger- 
many). Engler-Bunte-institut Bereich 3 - Feuerungstechnik. Jun 
1994. 123p. (In German). Sponsored by Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Foerderkennzeichen 
BMFT 0326701C. Order Number DE95762815. Source: OSTI; 
NTIS (US Sales Only). 

Based upon the estimation of relevant turbulence parameter re- 
gions of gasturbine combustion, suitable turbulence (k- element of 
-Modell) and reaction-models (eddy break up, JPDF-model) were 
tested. The validation of those models was performed with experi- 
mental results from measurements with various model burners 
(swirl burner, bluff-body burner, flat flame front stabilized in a stag- 
nation flow). A special model burner system developed in the 
TURBOFLAM project, was experimentally investigated and also 
used to validate the reaction model. To describe high turbulence 





combustion, the combined model (eddy break up model of Mag- 
nussen, and JPDF-method of Philipp) is being recommended. The 
superposition of both models, and hence the prediction of tempera- 
ture and species concentration fields were improved by a better 
implicite description of the local turbulent Damkoehler-number. 
With an experimental set up, designed for experiments at higher 
pressures, laminar burning velocities of cone-shaped premixed 
flames have been measured. Stoichiometry, pressure and tempera- 
ture in the air/fuelgas mixture were varied over a wide range. Fuels 
investigated were liquid prevaporized hydrocarbons (cerosene, light 
fuel oil, n-alcanes), methane and coal gas. The maximum pressure 
achieved with those combustion experiments was 8 bar. (orig.) 


13406 (KFK-5385) A model for numerical simulation of de- 
volatilization and combustion of waste material in packed 
beds. Peters, B. (Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Inst. fuer Angewandte Thermo- und Fluiddynamik (IATF)). 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Angewandte Thermo- und Fluiddynamik (IATF). Nov 1994. 34p. Or- 
der Number DE95762626. Source: OSTI; NTIS (US Sales Only). 

The objective of this paper is to present a numerical simulation 
method for the calculation of an unsteady, three-dimensional flow 
and combustion phenomena in a packed bed of a furnace. The en- 
tire arrangement of a furnace partly filled with solid particles is 
separated into a gas phase and a solid phase. The gas flow within 
the void space between particles is approximated by flow through 
porous media according to Darcy’s law. The outer flow region of 
the combustion chamber will be modelled as a laminar/turbulent 
viscous flow. Therefore a set of equations, i.e. continuity, momen- 
tum and energy equation including the homogeneous combustion 
between a gaseous fuel and air are applied to describe accurately 
the behaviour of the phenomena encountered. The motion of the 
solid phase, as a flow of one particle past another, is accounted for 
by particle-to-particle friction. As heating up and combustion of par- 
ticles significantly changes their size, temeprature and composition 
this behaviour is treated by a special particle modelling step. It 
takes into account a size reduction due to heterogeneous combus- 
tion, non-uniform temperature distribution due to internal heat 
generation and both convective and radiative heat transfer within 
the gas phase and the solid phase, and a varying composition due 
to pyrolysation and gasification. Similar to the gas phase, a set of 
conservation equations applied to particles yields the solution for 
the relevant variables. The sets of equations for both the solid and 
the gas phases will be solved by a time-marching finite volume ap- 
proach on an unstructured computational mesh with arbitrarily 
shaped cells. This novelty enhances body fitted meshing and reso- 
lution of high gradient domains. An efficient non-iterative solution 
algorithm is employed, which allows the size of the computational 
time step to be controlled solely by accuracy considerations, rather 
than numerical stability, in the interest of economy. 
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13407 (CONF-9410320—, pp. 125-128) Investigation of cav- 
ity behind concrete lining using ground probing radar 
mounted on research vehicle (RAPIDAS). Tsuchida, T. (OYO 
Corp., Tokyo (Japan)); Maekawa, S.; Hatakeyama, H. Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). Oct 1994. 
308p. (in Japanese). From 91. SEGJ conference; Akita (Japan); 
3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Society of Ex- 
ploration Geophysicists of Japan) Conference. Order Number 
DE95759035. Source: OSTI; NTIS; Available from The Society of 
Exploration Geophysicists of Japan, 2-18, Nakamagome, 2-chome, 
Ota-ku, Tokyo, Japan. 

The present paper reports an example of surveying, with a 
ground probing radar mounted on research vehicle, the cavity be- 
hind the concrete wall lining of tunneled road. Named Rapidas, 
that research vehicle is equipped with two hydraulic booms for the 
small section use and two ones for the large section use. An an- 
tenna was fitted to the tip of each of those booms. Measurement is 
made with the above vehicle traveling at the velocity of 1 to 2knmv/h 
by adjusting the boom in angle and length so as to touch the an- 
tenna onto the tunnel wall. Totally four traverse lines on both sides 
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were longitudinally laid inside the arch of a tunnel which was 7.6m 
in breadth and 6.3m in height to the crown. The cavity behind the 
concrete lining was surveyed at the traveling velocity of about 1kn/ 
h, side by side, along two traverse lines. The following result of sur- 
vey is reported: the required time could be shortened to 1/2 of that 
for the conventional measurement with high-place working vehicle. 
Between the analytical result of recorded measurements and result 
of boring survey at ten spots, agreement was made within a + 5cem 
error in lining thickness and cavity thickness. 2 refs., 3 figs., 1 tab. 


13408 (CONF-9410320—, pp. 129-133) Borehole radar. Part 
3. Travel time and amplitude characteristics from cross-hole 
measurement in the soll ground. Kimura, M. (The Tokyo Electric 
Power Co. Inc., Tokyo (Japan)); Kanezaki, Y.; Sakayama, T. Soci- 
ety of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (In Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

The present paper reports the undulatory propagation when the 
cross-hole is measured with borehole radar. With a device 
developed by Kimura, et al. and two 10m distant boreholes, mea- 
surement was made by shifting the transmitting point by a depth of 
1m, receiving the transmission from each of the points at intervals 
of im in a range of +10m depth, and exchanging both transmitting 
and receiving antennas for each other. From the recorded mea- 
surements, the following result was known: reciprocity was 
confirmed in the waveform record by measurement of a round 
travel in the same raypath. (The difference in measured traveltime 
between the going and returning was about 1% on average.) The 
used device was good in accuracy and stability. When incidence 
was made from the low velocity layer to the high velocity layer in 
ground with a large velocity contrast, the critical refraction wave 
happened to be hardly observed. There is a possibility that the 
initial wave is observed which has a raypath different from its theo- 
retical one. 5 refs., 12 figs. 


13409 (CONF-9410320—, pp. 134-137) Theoretical study of 
limitation on the locating distance of a bore-hole radar. 
Nakauchi, T. (Osaka Gas Co. Ltd., Tokyo (Japan)); Tsunasaki, M.; 
Hayakawa, H. Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ 
conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 
91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The present paper reports an example of studying the limitation 
on the distance locatable by bore-hole radar. Such limitation by 
transmission method is shown to be obtainable from the allowable 
attenuation rate of electromagnetic wave (logarithm of ratio of re- 
ceiving antenna’s lowest receivable power to the transmission 
signal power), attenuation rate of transmitting antenna, attenuation 
rate due to traversing the boundary air-subsurface, attenuation rate 
due to the diffusion of electromagnetic wave and algebraic sum of 
receiving antenna’s attenuation rates divided by the attenuation 
constant related to the propagation in soil. All the above rates con- 
cerned are explained with formulation. As a result of Osaka Gas’ 
investigation on the dependency of attenuation constant on the fre- 
quency for the soil (classified into fluvial sand, sand and lay) in the 
Company's distribution area, the dependency of locatable distance 
on the used frequency was numerically calculated in case of set- 
ting each of the above rates as appropriate. 6 refs., 4 figs., 1 tab. 
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13410 (CRIE-U-93055) Development of technologies to 
hasten the growth of Japanese flounder. 3. Effects of dietary 
protein source on growth. Kikuchi, K. (Central Research Institute 
of Electric Power Industry, Tokyo (Japan)); Furuta, T.; Honda, H. 
Central Research Inst. of Electric Power Industry, Tokyo (Japan). 
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Mar 1994. 25p. (In Japanese). Order Number DE95764059. 
Source: OSTI; NTIS; Available from Central Research Institute of 
Electric Power Industry, 1-6-1, Ote-machi, Chiyoda-ku, Tokyo, 
Japan. 

Fish meal is often used as the feed for cultivating flounders in 
the closed recirculation fish culture system. The culture experiment 
was conducted to seek lower-price substitutional protein sources 
for fish meal. The protein utilization ratio was high in the feeds 
containing fish meal, cuttlefish meal, and soybean meal as single 
sources of protein. But it was slightly lower in the feed containing 
feather meal, and was considerably low in the feeds consisting of 
beer yeast and egg albumen meal. The fry of 3g in weight was cul- 
tivated with the feed containing feather meal as a part of fish meal. 
The proper compound ratio of feather meal was within the range 
from 12 to 25%. In this case, the weight gain of fish body and the 
feed efficiency did not show much difference from those in the con- 
trol test with the fish meal compound ratio of 80%. However, they 
decreased in the cases with the compound ratios of 37% and 50%. 
In the test using the feeds containing 0, 20, 35, and 44% soybean 
meal as a substitute for fish meal, the weight gain of fish body did 
not differ from each other. The feed efficiency and the protein effi- 
ciency became maximum with the 20% soybean meal feed, and 
decreased slightly with increasing soybean meal content. 32 refs., 
2 figs., 15 tabs. 


4250 Power Cycles 


13411 (PNL-SA-25194) Isotope powered Stirling generator 
for terrestrial applications. Tingey, G.L. (Pacific Northwest Lab.., 
Richland, WA (United States)); Sorensen, G.C.; Ross, B.A. Pacific 
Northwest Lab., Richland, WA (United States). Jan 1995. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-76RL01830. (CONF-950110—19: 12. symposium on 
space nuclear power and propulsion, Albuquerque, NM (United 
States), 8-12 Jan 1995). Order Number DE95008932. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An electric power supply, small enough to be man-portable, is 
being developed for remote, terrestrial applications. This system is 
designed for an operating lifetime of five years without mainte- 
nance or refueling. A small Radioisotope Stirling Generator (RSG) 
has been developed. The energy source of the generator is a 60 
watt plutonium-238 fuel clad used in the General Purpose Heat 
Sources (GPHS) developed for space applications. A free piston 
Stirling Engine drives a linear alternator to convert the heat to 
power. The system weighs about 7.5 kg and produces 11 watts AC 
power with a conversion efficiency of 18.5%. Two engine models 
have been designed, fabricated, and tested to date: (a) a develop- 
mental model instrumented to confirm and test parameters, and (b) 
an electrically heated model with an electrical heater equipped 
power input leads. Critical components have been tested for 
10,000 to 20,000 hours. One complete generator has been operat- 
ing for over 11,000 hours. Radioisotope heated prototypes are 
expected to be fabricated and tested in late 1995. 


4260 Components, Electron Devices and Circuits 


Refer also to citation(s) 12145, 12579, 12635, 12748, 13022, 
13267, 13270, 13271, 13685, 13720, 14694 


13412 (BNL-61332) Flat panel planar optic display. Velig- 
dan, J.T. (Brookhaven National Lab., Upton, NY (United States). 
Dept. of Advanced Technology). Brookhaven National Lab., Upton, 
NY (United States). Nov 1994. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9411151-2: Technology 2004, Washington, DC (United 
States), 8-10 Nov 1994). Order Number DE95007686. Source: 
OSTI; NTIS; GPO Dep. 

A prototype 10 inch flat panel Planar Optic Display, (POD), 
screen has been constructed and tested. This display screen is 
comprised of hundreds of planar optic class sheets bonded to- 
gether with a cladding layer between each sheet where each glass 
sheet represents a vertical line of resolution. The display is 9 
inches wide by 5 inches high and approximately 1 inch thick. A 3 
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milliwatt HeNe laser is used as the illumination source and a vector 
scanning technique is employed. 


13413 (LA-UR-95-339) Free electron laser physical pro- 
cess code (FELPPC). Thode, L.E.; Chan, K.C.D.; Schmitt, M.J. 
Los Alamos National Lab., NM (United States). [1995]. 12p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-950226-10: SPIE ‘95: 
SPIE conference on optics, electro-optics, and laser application in 
science, engineering and medicine, San Jose, CA (United States), 
5-10 Feb 1995). Order Number DE95006276. Source: OSTI; NTIS; 
GPO Dep. 

Even at the conceptual level, the strong coupling between sub- 
system elements complicates the understanding and design of a 
free electron laser (FEL). Given the requirements for high- 
performance FELS, the coupling between subsystems must be 
included to obtain a realistic picture of the potential operational ca- 
pability. The concept of an Integrated Numerical Experiment (INEX) 
was implemented to accurately calculate the coupling between the 
FEL subsystems. During the late 1980's, the INEX approach was 
successfully applied to a large number of accelerator and FEL ex- 
periments. Unfortunately, because of significant manpower and 
computational requirements, the integrated approach is difficult to 
apply to trade-off and initial design studies. However, the INEX 
codes provided a base from which realistic accelerator, wiggler, 
optics, and control models could be developed. The Free Electron 
Laser Physical Process Code (FELPPC) includes models devel- 
oped from the INEX codes, provides coupling between the 
subsystem models, and incorporates application models relevant to 
a specific study. In other words, FELPPC solves the complete 
physical process model using realistic physics and technology 
constraints. FELPPC can calculate complex FEL configurations in- 
cluding multiple accelerator and wiggler combinations. When 
compared with the INEX codes, the subsystem models have been 
found to be quite accurate over many orders-of-magnitude. As a 
result, FELPPC has been used for the initial design studies of a 
large number of FEL applications: high-average-power ground, 
space, plane, and ship based FELS; beacon and illuminator FELS; 
medical and compact FELS; and XUV FELS. 


13414 (LA-UR-95-406) Continuously-tunable, narrow- 
linewidth, Q-switched Cr:LISAF laser for lidar applications. 
Early, J.W. (Los Alamos National Lab., NM (United States). Chemi- 
cal Science and Technology Div.); Lester, C.S.; Quick, C.R.; Tiee, 
J.J.; Shimada, T.; Cockroft, N.J. Los Alamos National Lab., NM 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950101-3: Advanced solid-state laser conference, Memphis, TN 
(United States), 29 Jan - 1 feb 1995). Order Number DE95006285. 
Source: OSTI; NTIS; GPO Dep. 

A continuously-tunable, narrow-linewidth, flashlamp-pumped, Q- 
switched Cr:LiSAF laser has been developed (energy: 30 mu, 
pulsewidth: 40 ns, linewidth:<2 GHz) and was used successfully 
for the DIAL(differential absorption lidar) measurements of atmo- 
spheric water vapor and LIF lidar for the remote detection of metal 
oxide fluorescence. 


13415 (LA-UR-95-534) Time-dependent model for vertical- 
cavity surface-emitting laser. Thode, L.; Csanak, G.; Hotchkiss, 
R.; Snell, C. Los Alamos National Lab., NM (United States). [1995]. 
13p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-950226-23: SPIE ‘95: 
SPIE conference on optics, electro-optics, and laser application in 
science, engineering and medicine, San Jose, CA (United States), 
5-10 Feb 1995). Order Number DE95007880. Source: OSTI; NTIS; 
GPO Dep. 

Two models have been developed to simulate a vertical-cavity 
surface-emitting laser (VCSEL). The first model is a two- 
dimensional time-dependent solution of Maxwell’s equations, with 
frequency-independent bulk dielectric and absorption coefficients. 
These bulk coefficients depend upon the material, lattice tempera- 
ture, and carrier concentration. This fied model is coupled with a 
frequency-dependent gain model that describes the quantum well 
regions in the time domain. Treatment of frequency-dependent me- 
dia in a finite-difference time-domain code is computationally 





intensive. On the other hand, because the volume of the active re- 
gion is small relative to the volume of the distributed laser cavity, 
the computational overhead is reasonable. A semi-empirical trans- 
port model is used to describe the bulk transport, which drives the 
quantum well transport. In addition, the semi-empirical model pro- 
vides a spatial distribution for the lattice temperature and carrier 
concentrations. The second model is a three-dimensional solution 
of Maxwell's equations. The three-dimensional model can be used 
for cokd-cavity calculations. The two-dimensional code generates 
the dielectric and absorption coefficients assuming azimuthal sym- 
metry, providing the initial conditions for the three-dimensional 
calculation. 


13416 (LA-UR-95-830) High power free-electron laser con- 
cepts and problems. Goldstein, J.C. Los Alamos National Lab., 
NM (United States). [1995]. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-950226—17: SPIE ‘95: SPIE conference on optics, electro- 
optics, and laser application in science, engineering and medicine, 
San Jose, CA (United States), 5-10 Feb 1995). Order Number 
DE95007841. Source: OSTI; NTIS; GPO Dep. 

Free-electron lasers (FELs) have long been thought to offer the 
potential of high average power operation. That potential exists be- 
cause of several unique properties of FELs, such as the removal of 
“waste heat” at the velocity of light, the “laser medium” (the 
electron beam) is impervious to damage by very high optical inten- 
sitites, and the technology of generating very high average power 
relativistic electron beams. In particular, if one can build a laser 
with a power extraction efficiency 11 which is driven by an electron 
beam of average Power Peg, one expects a laser output power of 
P, = 7 Peg. One approach to FEL devices with large values of n 
(in excess of 10 %) is to use a “tapered” (or nonuniform) wiggler. 
This approach was followed at several laboratories during the FEL 
development Program for the Strategic Defense Initiative (SDI) 
project. In this paper, we review some concepts and technical 
requirements for high-power tapered-wiggler FELs driven by radio- 
frequency linear accelerators (rf-linacs) which were developed 
during the SDI project. Contributions from three quite different tech- 
nologies - rf-accelerators, optics, and magnets - are needed to 
construct and operate an FEL oscillator. The particular require- 
ments on these technologies for a high-power FEL were far 
beyond the state of the art in those areas when the SDI project 
started, so significant advances had to be made before a working 
device coukd be constructed. Many of those requirements were not 
clearly understood when the project started, but were developed 
during the course of the experimental and theoretical research for 
the project. This information can be useful in planning future high- 
power FEL projects. 


13417 (LBL-35534) Time-dependent multi-dimensional sim- 
ulation studies of the electron output scheme for high power 
FELs. Hahn, S.J.; Fawley, W.M.; Kim, K.J.; Edighoffer, J.A. 
Lawrence Berkeley Lab., CA (United States). Dec 1994. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9408146-18: 16. international free elec- 
tron laser conference, Stanford, CA (United States), 21-26 Aug 

). Order Number DE95006593. Source: OSTI; NTIS; GPO 


The authors examine the performance of the so-called electron 
output scheme recently proposed by the Novosibirsk group. In this 
scheme, the key role of the FEL oscillator is to induce bunching, 
while an external undulator, called the radiator, then outcouples the 
bunched electron beam to optical energy via coherent emission. 
The level of the intracavity power in the oscillator is kept low by 
employing a transverse optical klystron (TOK) configuration, thus 
avoiding excessive thermal loading on the cavity mirrors. Time- 
dependent effects are important in the operation of the electron 
output scheme because high gain in the TOK oscillator leads to 
sideband instabilities and chaotic behavior. The authors have 
carried out an extensive simulation study by using 1D and 2D time- 
dependent codes and find that proper control of the oscillator 
cavity detuning and cavity loss results in high output bunching with 
a narrow spectral bandwidth. Large cavity detuning in the oscillator 
and tapering of the radiator undulator is necessary for the optimum 
output power. 
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13418 (LBL-35961) Characterization of wafer charging 
mechanisms and oxide survival prediction methodology. 
Lukaszek, W. (Stanford Univ., CA (United States). Center for Inte- 
grated Systems); Dixon, W.; Vella, M.; Messick, C.; Reno, S.; 
Shideler, J. Lawrence Berkeley Lab., CA (United States). Apr 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-940453-5: Inter- 
national reliability physics symposium, San Jose, CA (United 
States), 11-14 Apr 1994). Order Number DE95006583. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Unipolar, EEPROM-based peak potential sensors and current 
sensors have been used to characterize the I-V relationship of 
charging transients which devices normally experience during the 
course of ion implantation. The results indicate that the charging 
sources may appear to behave like current-sources or voltage- 
sources, depending on the impedance of the load. This behavior 
may be understood in terms of plasma concepts. The ability to em- 
pirically characterize the I-V characteristics of charging sources 
using the CHARM-2 monitor wafers opens the way for prediction of 
failure rates of oxides subjected to specific processes, if the oxide 
Qbze distributions are known. 


13419 (LBL-35962) Characterization and control of wafer 
charging effects during high-current ion implantation. Current, 
M.l. (Applied Materials, Santa Clara, CA (United States)); 
Lukaszek, W.; Dixon, W.; Vella, M.C.; Messick, C.; Shideler, J.; 
Reno, S. Lawrence Berkeley Lab., CA (United States). Feb 1994. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-940529-27: 185. Electrochem- 
ical Society meeting, San Francisco, CA (United States), 22-27 
May 1994). Order Number DE95006587. Source: OSTI; NTIS; 
INIS; GPO Dep. 

EEPROM-based sense and memory devices provide direct mea- 
sures of the charge flow and potentials occurring on the surface of 
wafers during ion beam processing. Sensor design and applica- 
tions for high current ion implantation are discussed. 


13420 (LBL-36369) Femtosecond X-ray generation through 
90° Thomson scattering: Status of the LBL experiment. Lee- 
mans, W.; Schoenlein, R.; Chin, A.; Glover, E.; Conde, M.; 
Chattopadhyay, S.; Kim, K.J.; Shank, C.V. Lawrence Berkeley 
Lab., CA (United States). Nov 1994. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CBP-107; CONF-940681-9: Advanced accelerator concepts 
workshop, Lake Geneva, WI (United States), 13-18 Jun 1994). Or- 
der Number DE95006560. Source: OSTI; NTIS; INIS; GPO Dep. 

Scattering of femotosecond laser pulses off a low energy rela- 
tivistic electron beam at 90° offers the possibility to generate 
ultrashort X-ray pulses. Experiments are under preparation in the 
Beam Test Facility of the Center for Beam Physics at LBL to 
demonstrate the generation and detection of such pulses. The ex- 
periments involve a relativistic electron beam (tunable from 25-50 
MeV) with a bunch length of 10 ps containing 1-2 nC, and an ultra 
short pulse (50-200 fs), high peak power (>2 TW) 0.8 um Ti:Al2O3 
laser system. The electron beam, focused down to about a 50 um 
waist size intersects the focused laser beam at 90°. The laser field 
acts as an electromagnetic undulator with strength K (quiver 
velocity of an electron normalized to the speed of light) for the rela- 
tivistic electron beam, generating radiation up-shifted by 2+7/(1+K2/ 
2) and a pulse length given by the overlapped interaction length in 
time of the laser beam and the electron beam. Here + is the usual 
Lorentz factor. Wavelength tuning will be accomplished in the ex- 
periment by generating wiggler strengths on the order of one as 
well as by electron beam energy tuning. For a 50 MeV electron 
beam and a laser beam focused to an intensity on the order of 
10'® Wicm?, the authors expect 10° photons at 0.4 A (10% band- 
width) in a cone angle of 6 mrad in a 170 fs pulse. 


13421 (LBL-36571) UV x-ray free electron lasers through 
high-gain single pass amplifier: Basic principles and issues. 
Kim, K.J. Lawrence Berkeley Lab., CA (United States). Sep 1994. 
17p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CBP—129; CONF-9408146—19: 16. in- 
ternational free electron laser conference, Stanford, CA (United 
States), 21-26 Aug 1994). Order Number DE95008442. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The author reviews the basic principles of high gain free electron 
laser amplifier in single pass configuration for generation of in- 
tense, tunable radiation for wavelength shorter than 1,000 A. Two 
schemes are discussed: for wavelength region between 1,000—100 
A, the high gain harmonic generation of a coherent input radiation 
can be used. For x-ray wavelength as short as a few A, the self- 
amplified spontaneous emission is currently the only known free 
electron laser scheme. The author also presents a brief introduc- 
tion of various key issues in realizing these schemes, which will be 
discussed in detail in other papers in these proceedings. 


13422 (SAND-94-1367C) Low resistivity ohmic contacts to 
moderately doped n-GaAs with low temperature processing. 
Lovejoy, M.L. (Sandia National Labs., Albuquerque, NM (United 
States)); Howard, AJ.; Zavadil, K.R.; Rieger, D.J.; Shul, R.J.; 
Barnes, P.A. Sandia National Labs., Albuquerque, NM (United 
States). [1994]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-941001— 
14: 41. annual American Vacuum Society symposium, Denver, CO 
(United States), 24-28 Oct 1994). Order Number DE95008507. 
Source: OSTI; NTIS; GPO Dep. 

A low-temperature process for forming ohmic contacts to moder- 
ately doped GaAs has been optimized using a PdGe metallization 
scheme. Minimum specific contact resistivity of 1.5 x 10-© —cm? 
has been obtained with a low anneal temperature of 250 C. Re- 
sults for optimizing both time and temperature are reported and 
compared to GeAu n-GaAs contacts. Material compositions was 
analyzed by x-ray photoelectron spectroscopy and circuit metal in- 
terconnect contact resisitivity to the low-temperature processed 
PdGe contacts is reported. For the lowest temperature anneals 
considered, excess Ge on the ohmic contact layer is suspected of 
degrading interconnect metal contacts, while higher temperature 
anneals permitted interconnect metal formation with negligible con- 
tact resistivity. Atomic force microscopy measurements showed 
that the PdGe surface morphology is much more uniform than 
standard GeAu contacts. 


13423 (SAND-—94-2407C) Passive damping to enhance ac- 
tive positioning of a prototype lithography platen. Segaiman, 
D.J.; Kipp, R.L.; Gregory, D.L. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 9p. Sponsored by USDOE, 
Washington, DC (United States);American Society of Mechanical 
Engineers, New York, NY (United States). DOE Contract AC04- 
94AL85000. (CONF-950228-3: North American conference on 
smart structures and materials, San Diego, CA (United States), 26 
Feb - 3 mar 1995). Order Number DE95008539. Source: OSTI; 
NTIS; GPO Dep. 

A viscoelastic tuned-mass damper was used to suppress specific 
structural modes of a prototype lithography platen. The platen is 
magnetically levitated and it is repositioned and held in position by 
a closed-loop feedback control system. Important capabilities of the 
platen control system are precise positioning and rapid reposition- 
ing, which tend to require high frequency bandwidth. The high 
bandwidth excites structural vibration modes which are disruptive 
to the control system. The present work was to develop and 
demonstrate a means to suppress these modes using passive 
vibration damping techniques. The motivation is to increase the ro- 
bustness of the platen positioning and control system by reducing 
unwanted modal accelerations excited by high control system 
bandwidth. Activities performed and discussed in this paper include 
the analytical design of viscoelastic tuned-mass dampers and the 
demonstratiortesting of their effectiveness on the platen while levi- 
tated and controlled. 


13424 


(SAND-94-2464C) OBIC analysis of 
thermally-isolated polysilicon resistors. Cole, E.|. Jr. (Sandia 
National Labs., Albuquerque, NM (United States)); Peterson, K.A.; 
Campbell, A.N.; Snyder, E.S.; Pierce, D.G.; Suehle, J.S.; Cha- 
parala, P. Sandia National Labs., Aibuquerque, NM (United 
States). [1994]. 10p. Sponsored by USDOE, Washington, DC 


stressed, 


(United States);National Inst. of Standards and Technology, 
Gaithersburg, MD (United States). DOE Contract AC04- 
94AL85000. (CONF-950432-1: International reliability physics 
symposium, Las Vegas, NV (United States), 3-6 Apr 1995). Order 
Number DE95008511. Source: OSTI; NTIS; GPO Dep. 
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High gain Optical Beam Induced Current (OBIC) imaging has 
been used for the first time to examine the internal structural ef- 
fects of electrical stress on thermally-isolated polysilicon resistors. 
The resistors are examined over a wide range of current densities, 
producing Joule heating up to ~1200°C. Throughout this current 
density range, the OBIC images indicate a clustering of dopant un- 
der de stress and a more uniform distribution under ac conditions. 
The OBIC images also reveal areas that are precursors to catas- 
trophic resistor failure. In addition to OBIC imaging, conventional 
electrical measurements were performed, examining the polysilicon 
resistance degradation and time-to-failure as a function of electrical 
stress. The electrical measurements show a monotonic increase in 
polysilicon resistor lifetime with frequency (up to 2 kHz) when sub- 
jected to a bipolar ac stress. The enhanced lifetime was observed 
even under high temperature (from Joule heating) stress conditions 
previously reported to be electromigration-free. The dopant redistri- 
bution indicated by the OBIC images is consistent with an 
electromigration stress experienced by the polysilicon resistors. 
The implications for thermally-isolated polysilicon resistor reliability 
are examined briefly. 


13425 (SAND-94-2544C) Copper CVD using liquid coinjec- 
tion of (hfac)Cu(TMVS) and TMVS. Custer, J.S. (Sandia National 
Labs., Albuquerque, NM (United States)); Petersen, G.A.; Smith, 
P.M.; Parmeter, J.E.; Apblett, C.A.; Norman, J.A.T.; Hochberg, 
A.K.; Roberts, D.A. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
9410178—-1: Advanced metallizaion for ULSI applications in 1994, 
Austin, TX (United States), 4-6 Oct 1994). Order Number 
DE95008155. Source: OSTI; NTIS; GPO Dep. 

Copper chemical vapor deposition using liquid coinjection of the 
Cu(l) precursor (hfac)Cu(TMVS) along with TMVS has been 
demonstrated. The coinjection of TMVS with (hfac)Cu(TMVS) stabi- 
lizes the Cu precursor until it enters the reaction chamber, allowing 
for better control of the deposition and faster deposition rates. 
Using this technique, we have grown films with as-deposited resis- 
tivities of 1.86 + 0.04 pQ-cm, independent of film thickness. 
Deposition rates of well over 100 nm/min are possible. Good step 
coverage and gap fill down to 0.6 um lines is demonstrated, with 
gap fill being limited by the large Cu grain sizes in these films. 


13426 (SAND—-94-2784C) Auger rates in mid-IR InAsSb 
laser structures. Hjalmarson, H.P.; Kurtz, S.R. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950167—4: International conference on narrow 
gap semiconductors, Santa Fe, NM (United States), 9-12 Jan 
1995). Order Number DE95006325. Source: OSTI; NTIS; GPO 
Dep. 

Auger rates are calculated for three InAsSb mid-infrared laser 
structures as a function of temperature. Compressive strain in the 
quantum wells reduces the mass of the holes; it is shown that this 
leads to a reduction in the Auger rate compared with an unstrained 
quantum well. The Auger rates for these structures are similar pri- 
marily due to their similar bandgap energies. 


13427 (SAND-94-2823C) Non-destructive inter-level dielec- 
tric via in-line process monitoring by atomic force microscopy. 
Howard, A.J.; Baca, A.G.; Shul, R.J. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9505189-1: 1995 GaAs manufacturing technology confer- 
ence, New Orleans, LA (United States), 7-11 May 1995). Order 
Number DE95008516. Source: OSTI; NTIS; GPO Dep. 

A new application using atomic force microscopy (AFM) for in- 
line process control monitoring (PCM) of an interlevel dielectric via 
etching step is reported. The AFM with its near atomic-level resolu- 
tion is capable of nondestructively measuring whether micron-sized 
vias have been etched to completion. Etch completion is deter- 
mined by comparing the AFM measured etch depth of adjacent via 
holes through ~4000 A thick SisN, over Au-based ohmic and W 
gate metallizations. Due to etch selectivity, of the SF,/02 reactive 
ion etch (RIIE) generated plasma, the ohmic metal acts as an etch 
stop whereas the W-based refractory gate continues to etch. For 
etch times beyond endpoint in the range of 20 to 50%, the AFM 





measured via etch depth differences is 250 to 400 A when compar- 
ing via depths over ohmic metal and W gate metal. This etch depth 
difference is a specific marker for etch completion and it is mea- 
sured nondestructively at a point in the process where rework is 
still a feasible option. 


13428 (SAND—94-2878C) Low-power, parallel photonic in- 
terconnections for Mult+Chip Module applications. Carson, 
R.F.; Lovejoy, M.L.; Lear, K.L. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-9505121-1: 45. electronic components and technology 
conference, Las Vegas, NV (United States), 22-26 May 1995). Or- 
der Number DE95008518. Source: OSTI; NTIS; GPO Dep. 

New applications of photonic interconnects will involve the inser- 
tion of parallel-channel links into Multi-Chip Modules (MCMs). Such 
applications will drive photonic link components into more compact 
forms that consume far less power than traditional telecommunica- 
tion data links. MCM-based applications will also require simplified 
drive circuitry, lower cost, and higher reliability than has been 
demonstrated currently in photonic and optoelectronic technologies. 
The work described is a parallel link array, designed for vertical 
(Z-Axis) interconnection of the layers in a MCM-based signal pro- 
cessor stack, operating at a data rate of 100 Mb/s. This 
interconnect is based upon high-efficiency VCSELs, HBT photore- 
ceivers, integrated micro-optics, and MCM-compatible packaging 
techniques. 


13429 (SAND—-95-0146C) Self-stressing structures for 
water-level oxide breakdown to 200 MHz. Snyder, E.S. (Sandia 
National Labs., Albuquerque, NM (United States)); Tanner, D.M.; 
Bowles, M.R.; Swanson, S.E.; Anderson, C.H.; Perry, J.P. Sandia 
National Labs., Albuquerque, NM (United States). [1995]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. (CONF-9410311-1: 1994 integrated reliability 
workshop, Lake Tahoe, CA (United States), 16-19 Oct 1994). Or- 
der Number DE95006818. Source: OSTI; NTIS; GPO Dep. 

We have demonstrated for the first time high frequency (210 
MHz) oxide breakdown at the wafer-level using on-chip, self- 
stressing test structures. This is the highest frequency oxide 
breakdown that has been reported. We used these structures to 
characterize the variation in oxide breakdown with frequency (from 
1 Hz to over 200 MHz) and duty cycle (from 10% to 90%). Since 
the stress frequency, duty cycle and temperature are controlled by 
DC signals in these structures, we used conventional DC wafer- 
level equipment without any special modifications (such as high 
frequency cabling). This self-stressing structure significantly 
reduces the cost of performing realistic high frequency oxide break- 
down experiments necessary for developing reliability models and 
building-in-reliability. 


13430 (SAND-95-0162C) Surface-emitting semiconductor 
laser for intracavity spectroscopy and microscopy. Meissner, 
K.E.; Gourley, P.L.; Brennan, T.M.; Hammons, B.E.; McDonald, 
A.E. Sandia National Labs., Albuquerque, NM (United States). 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950226-13: 
SPIE ‘95: SPIE conference on optics, electro-optics, and laser ap- 
plication in science, engineering and medicine, San Jose, CA 
(United States), 5-10 Feb 1995). Order Number DE95007745. 
Source: OSTI; NTIS; GPO Dep. 

The authors demonstrate lasing action in a novel microcavity 
laser which can be utilized for intracavity spectroscopy as well as 
high contrast imaging of small (~ 10m) structures. The system 
can be easily visualized as a Fabry-Perot cavity containing a gain 
media and an object for study. Since the primary constraint on the 
object is transparency at the lasing wavelength, investigation of 
lasing in objects such as microspheres, liquid droplets, and biologi- 
cal cells is possible. The resonator consists of an epitaxial NME 
grown mirror and gain region on a GaAs wafer. This is essentially 
an open-cavity vertical cavity surface emitting laser (VCSEL). The 
object to be studied is placed on the wafer and covered with a 
glass dielectric mirror which acts as the output coupler. When the 
semiconductor gain region is photo-pumped, the object within the 
cavity provides lateral optical confinement through its index differ- 
ence with the surrounding media, increases the cavity Q, and thus 
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encourages lasing action. The emitted laser light can be spectrally 
and spatially resolved. The narrow lasing lines can provide infor- 
mation about the lasing modes supported and the size of the 
object. The spatially resolved laser light provides high contrast mi- 
croscopic images of the electromagnetic modes oscillating in the 
resonator. The authors present an investigation of stable lasing 
modes in polystyrene spheres. This device could prove useful in 
biomedical diagnostics. It covers the correct spatial dimensions as 
well as wavelength region. In fact, an integrated system of these 


devices may provide a high speed, compact method of performing 
cell diagnostics. 


13431 (SAND—95-0274C) Comprehensive numerical model 
for cw vertical-cavity surface-emitting lasers. Hadley, G.R. 
(Sandia National Labs., Albuquerque, NM (United States)); Lear, 
K.L.; Warren, M.E.; Choquette, K.D.; Scott, J.W.; Corzine, S.W. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950226-14: SPIE ‘95: SPIE 
conference on optics, electro-optics, and laser application in sci- 
ence, engineering and medicine, San Jose, CA (United States), 
5-10 Feb 1995). Order Number DE95007758. Source: OSTI; NTIS; 
GPO Dep. 

The authors present a comprehensive numerical model for 
vertical-cavity surface-emitting lasers that includes all major pro- 
cesses effecting cw operation of axisymmetric devices. In particular, 
the model includes a description of the 2D transport of electrons 
and holes through the cladding layers to the quantum well(s), diffu- 
sion and recombination processes of these carriers within the wells, 
the 2D transport of heat throughout the device, and a multi-lateral- 
mode effective index optical model. The optical gain acquired by 
photons traversing the quantum wells is computed including the ef- 
fects of strained band structure and quantum confinement. They 
employ the model to predict the behavior of higher-order lateral 
modes in proton-implanted devices, and to provide an understand- 
ing of index-guiding in devices fabricated using selective oxidation. 


13432 (SAND-—95-0307C) Swords to plowshares: Shock 
wave applications to advanced lithography. Trucano, T.G.; 
Grady, D.E.; Kubiak, G.D.; Kipp, M.E.; Olson, R.E.; Farnsworth, A. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9410131-12: 1994 hyperveloc- 
ity impact symposium, Santa Fe, NM (United States), 16-20 Oct 
1994). Order Number DE95008154. Source: OSTI; NTIS; GPO 
Dep. 
Extreme UltraViolet Lithography (EUVL) seeks to apply radiation 
in a wavelength region centered near 13 nm to produce 
microcircuits having features sizes 0.1 micron or less. A critical re- 
quirement for the commercial application of this technology is the 
development of an economical, compact source of this radiation 
which is suitable for lithographic applications. A good candidate is 
a laser-plasma source, which is generated by the interaction of an 
intermediate intensity laser pulse (up to 10'* W/cm?) with a metal- 
lic target. While such a source has radiative characteristics which 
satisfy the needs of an EUVL source, the debris generated during 
the laser-target interaction strikes at the economy of the source. 
Here, the authors review the use of concepts and computer model- 
ing, originally developed for hypervelocity impact analysis, to study 
this problem. 


13433 (SAND-95-0394C) Multivariate classification of 
BPSG thin flims using Mahalanobis distances. Zhang, S. (New 
Mexico Univ., Albuquerque, NM (United States). Dept. of Chem- 
istry); Franke, J.E.; Niemezyk, T.M.; Haaland, D.M.; Cox, J.N.; 
Banerjee, |.; Gee, J.; Dang, T.; Puich, M. Sandia National Labs.., 
Albuquerque, NM (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9505192-—1: 4. international symposium on 
diamond materials, Reno, NV (United States), 21-26 May 1995). 
Order Number DE95008519. Source: OSTI; NTIS; GPO Dep. 
Infrared absorption spectra of borophosphosilicate glass (BPSG) 
thin films were collected to develop a rapid classification method 
for determining if the films are within the desired specifications. 
Classification of samples into good and bad categories was per- 
formed using principal component analysis applied to the spectra. 
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Mahalanobis distances were used as the classification metric. The 
highest overall percentage of correct classification of samples 
based upon their spectra was 91.6%. 


13434 (SAND-95-0455C) Many-body effects in semicon- 
ductor lasers. Chow, W.W. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950226-27: SPIE ‘95: SPIE conference on optics, electro- 
optics, and laser application in science, engineering and medicine, 
San Jose, CA (United States), 5-10 Feb 1995). Order Number 
DE95008534. Source: OSTI; NTIS; GPO Dep. 

A microscopic theory, that is based on the coupled Maxwell- 
semiconductor-Bloch equations, is used to investigate the effects of 
many-body Coulomb interactions in semiconductor laser devices. 
This paper describes two examples where the many-body effects 
play important roles. Experimental data supporting the theoretical 
results are presented. 


13435 (SAND-95-0482C) Polarization characteristics, con- 
trol, and modulation of vertical-cavity surface emitting lasers. 
Choquette, K.D. (Sandia National Labs., Albuquerque, NM (United 
States). Photonics Research Dept.); Lear, K.L.; Schneider, R.P. Jr.; 
Figiel, J.J.; Kileoyne, S.P.; Hagerott-Crawford, M.; Zolper, J.C.; 
Leibenguth, R.E. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950226— 
26: SPIE ‘95: SPIE conference on optics, electro-optics, and laser 
application in science, engineering and medicine, San Jose, CA 
(United States), 5-10 Feb 1995). Order Number DE95008526. 
Source: OSTI; NTIS; GPO Dep. 

The gain-dependent polarization properties of vertical-cavity sur- 
face emitting lasers and methods for polarization control and 
modulation are discussed. The partitioning of power between the 
two orthogonal eigen polarizations is shown to depend upon the 
relative spectral alignment of the nondegenerate polarization cavity 
resonances with the laser gain spectrum. A dominant polarization 
can thus be maintained by employing a blue-shifted offset of the 
peak laser gain relative to the cavity resonance wavelength. Alter- 
natively, the polarization can be controlled through use of 
anisotropic transverse cavity geometries. The orthogonal eigen po- 
larizations are also shown to enable polarization modulation. By 
exploiting polarization switching transitions in cruciform lasers, po- 
larization modulation of the fundamental mode up to 50 MHz is 
demonstrated. At lower modulation frequencies, complementary 
digital polarized output or frequency doubling of the polarized out- 
put is obtained. Control and manipulation of vertical-cavity laser 
polarization may prove valuable for present and future applications. 


13436 (SAND—95-8458C) Phase retrieval and time- 
frequency methods in the measurement of ultrashort laser 
pulses. DeLong, K.W.; Fittinghoff, D.N.; Ladera, C.L.; Trebino, R. 
Sandia National Labs., Livermore, CA (United States). [1995]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950396-2: Signal recovery and 
synthesis conference, Salt Lake City, UT (United States), 12 Mar 
1995). Order Number DE95006499. Source: OSTI; NTIS; GPO 
Dep. 

Recently several techniques have become available to measure 
the time- (or frequency-) dependent intensity and phase of ultra- 
short laser pulses. One of these, Frequency-Resolved Optical 
Gating (FROG), is rigorous and has achieved single-laser-shot op- 
eration. FROG combines the concepts of time-frequency analysis 
in the form of spectrogram generation (in order to create a two- 
dimensional problem), and uses a phase-retrieval-based algorithm 
to invert the experimental data to yield the intensity and phase of 
the laboratory laser pulse. In FROG it is easy to generate a spec- 
trogram of the unknown signal, and inversion of the spectrogram to 
recover the signal is the main goal. Because the temporal width of 
a femtosecond laser pulse is much shorter than anything achiev- 
able by electronics, FROG uses the pulse to measure itself. In 
FROG, the laser pulse is split into two replicas of itself by a par- 
tially reflecting beamsplitter, and the two replicas interact with each 
other in a medium with an instantaneous nonlinear-optical re- 
sponse. This interaction generates a signal field that is then 


244 ERA Vol. 20, No. 6 


frequency-resolved using a spectrometer. The spectrum of the sig- 
nal field is measured for all relevant values of the temporal delay 
between the two pulses. Here, the authors employ FROG and 
FROG related techniques to measure the time-dependent intensity 
and phase of an ultrashort laser pulse. 


13437 (UCRL-LR—111984-94-2, pp. 40-46) High-average- 
power frequency doubling of copper vapor lasers for materials 
processing. Molander, W.A. Lawrence Livermore National Lab., 
CA (United States). [1994]. In /sotope Separation and Advanced 
Manufacturing Technology. ISAM semiannual report, Volume 3, 
Number 1, October 1993-March 1994. 46p. Order Number 
DE95000313. Source: OSTI; NTIS. 

High-average-power ultraviolet (UV) radiation has a wide range 
of applications of interest to the ISAM program. In the electronics 
industry, some potential applications are deep-UV photolithography 
and multichip module production. A variety of polymer processing 
applications using UV are also under development. New isotope 
separation missions, such as formaldehyde photodissociation to 
produce carbon and oxygen isotopes for the medical industry, will 
require high-power, tunable UV radiation. The practical realization 
of these applications requires a reliable, cost-effective source of 
UV. The ISAM program has achieved significant progress towards 
this goal, demonstrating 9.0 W. at 255.3 nm by frequency doubling 
the green (510.6-nm) line of a copper vapor laser. This is believed 
to be the highest average power ever reported for harmonic gener- 
ation in the UV. Frequency-doubled copper lasers will be directly 
applicable to some of the missions mentioned above, but the meth- 
ods used here are generally applicable to high-average-power UV 
second-harmonic generation for a variety of sources, including 
solid-state lasers and dye lasers. 
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13438 (ANL/TD/CP-—83406) The Argonne ACWL, a potential 
accelerator-based neutron source for BNCT. McMichael, G.E. 
(Argonne National Lab., IL (United States)); Yule, T.J.; Zhou, X.L. 
Argonne National Lab., IL (United States). [1995]. 6p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. (CONF-941129-18: 13. international 
conference on the application of accelerators in research and in- 
dustry, Denton, TX (United States), 7-10 Nov 1994). Order Number 
DE95005867. Source: OSTI; NTIS; INIS; GPO Dep. 

The CWDD (Continuous Wave Deuterium Demonstrator) acceler- 
ator was designed to accelerate 80 mA cw of D~ to 7.5 MeV. Most 
of the hardware for the first 2 MeV was installed at Argonne and 
major subsystems had been commissioned when program funding 
from the Ballistic Missile Defense Organization ended in October 
1993. Renamed the Argonne Continuous Wave Linac (ACWL), we 
are proposing to complete it to accelerate either deuterons to 2 
MeV or protons to 33.5 MeV. Equipped with a beryllium or other 
light-element target, it would make a potent source of neutrons (on 
the order of 10'° m/s) for BNCT and/or neutron radiography. 
Project status and proposals for turning ACWL into a neutron 
source are reviewed, including the results of a computational study 
that was carried out to design a target/moderator to produce an 
epithermal neutron beam for BNCT. 


13439 (BNL-61287) Lattice/beam dynamics working group. 
Summary report. Syphers, M. Brookhaven National Lab., Upton, 
NY (United States). [1994]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9407128—Pt.1: Workshop on future hadron facilities in the 
United States, Bloomington, IN (United States), 6-10 Jul 1994). Or- 
der Number DE95006774. Source: OSTI; NTIS; INIS; GPO Dep. 
The Lattice/Beam Dynamics Working Group was charged with 
reviewing and identifying technical issues and their potential solu- 
tions for (a) a 2 x 2 TeV high luminosity p-pbar collider, and (b) a 





30 x 30 TeV high luminosity pp collider. Rather than attempting to 
solve very specific problems for these devices in the relatively short 
time scale of a workshop, the group attempted to look at more 
general questions to try to indicate in which directions future work 
in these areas should proceed. The emphasis of the group tended 
toward lattice issues and general accelerator design issues for the 
above two cases, with more specific questions being addressed as 
directed by the needs seen by the Workshop Synthesizers. 


13440 (BNL-61342) Inverse free-electron laser accelerator 
development. Fisher, A. (Brookhaven National Lab., Upton, NY 
(United States)); Gallardo, J.; Steenbergen, A. van; Sandweiss, J.; 
Fang, J.M. Brookhaven National Lab., Upton, NY (United States). 
Jun 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-940681-10: Ad- 
vanced accelerator concepts workshop, Lake Geneva, WI (United 
States), 13-18 Jun 1994). Order Number DE95007687. Source: 
OSTI; INIS; NTIS; GPO Dep. 

The study of the Inverse Free-Electron Laser, as a potential 
mode of electron acceleration, has been pursued at Brookhaven 
National Laboratory for a number of years. More recent studies 
focused on the development of a low energy (few GeV), high gra- 
dient, multistage linear accelerator. The authors are presently 
designing a short accelerator module which will make use of the 
50 MeV linac beam and high power (2 x 10'' W) COs laser beam 
of the Accelerator Test Facility (ATF) at the Center for Accelerator 
Physics (CAP), Brookhaven National Laboratory. These elements 
will be used in conjunction with a fast excitation (300 psec pulse 
duration) variable period wiggler, to carry out an accelerator 
demonstration stage experiment. 


13441 (BNL-61482) Electron acceleration in preformed 
plasma channels with terawatt CO. laser. Pogorelsky, |.V. 
Brookhaven National Lab., Upton, NY (United States). Feb 1995. 
57p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE95008390. Source: 
OSTI; NTIS; GPO Dep. 

Extended cylindrical plasma channels produced under gas 
breakdown by axicon-focused laser beams may be used as optical 
waveguides in laser-driven electron accelerators. Plasma channel- 
ing of the laser beams will help to maintain a high acceleration 
gradient over many Rayleigh lengths. In addition, the rarefied gas 
density channel produced after the optical gas breakdown, and fol- 
lowed by a plasma column expansion, reduces multiple scattering 
of the electron beam. A high-power picosecond COzlaser opera- 
tional at the ATF and being further upgraded to the 1 TW level is 
considered as the source for a plasma channel formation and as 
the laser accelerator driver. We show how various laser accelerator 
schemes including beat wave, wake field, and Inverse Cherenkov 


accelerator benefit from using a channeled short-pulse COzlaser as 
a driver. 


13442 (CEA-CONF—-11919) A modified space charge rou- 
tine for LINAC beam dynamics codes. Valero, S. (Laboratoire 
National Saturne, Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France)); Lapostolle, P.; Lombardi, A.M.; Tanke, E.; Warner, D. 
Laboratoire National Saturne, Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). 1994. 3p. (CONF-9408125—: 17. international 
LINAC conference, Tsukuba (Japan), 21-26 Aug 1994). Order 
Number DE95625137. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1991 a space charge calculation for bunched beams with 
three-dimensional ellipsoidal symmetry was proposed for the 
PARMILA code, replacing the usual SCHEFF routines: it removes 
the cylindrical symmetry needed for the Fast Fourier Transform 
method and avoids the point to point interaction computation, 
where the number of simulation points is iimited. This routine has 
now been improved with the introduction of two (or more) ellip- 
soids, giving a good representation of actual, pear-shaped bunches 
(unlike the 3-D ellipsoidal assumption). The ellipsoidal density dis- 
tributions are computed with a new method, avoiding the difficulty 
caused by statistical effects, encountered near the centre (the axis 
in 2-D problems) by the previous method. It also provides a check 
of the ellipsoidal symmetry for each part of the distribution. Finally, 
the Fourier analysis reported in 1991 has been replaced by a very 
convenient Hermite expansion, which gives a simple but accurate 
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representation of practical distributions. Introduced in the new, ver- 
satile beam dynamics code, DYNAC, it should provide a good tool 
for the study of the effects of the various parameters responsible 
for the halo formation in high intensity linacs. (authors). 11 refs. 


13443 (CONF-9410294-3) Oak Ridge 25URC tandem accel 
erator 1994 SNEAP lab report. Alton, G.D. (and others); Dinehart, 
M.R.; Dowling, D.T. Oak Ridge National Lab., TN (United States). 
[1994]. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1994 symposium 
of the North Eastern Accelerator personnel (SNEAP-94); Kalama- 
zoo, MI (United States); 12-15 Oct 1994. Order Number 
DE95007402. Source: OSTI; NTIS; INIS; GPO Dep. 

The 25URC tandem accelerator is still in shut-down mode until 
the facility is reconfigured to produce radioactive ion beams (RIBs). 
Again, the authors have operated approximately 200 hours for ion 
implantation studies in support of RIB development. Operation of 
the accelerator has been generally very reliable with most prob- 
lems being associated with power supplies and components 
located outside the accelerator. The major operational problem this 
year was the development of internal shorts in the coils of the 
energy-analyzing magnet which caused beam instability. The major 
development activity for the tandem accelerator was the replace- 
ment of the corona-point voltage-grading system with resistors. 
Several milestones for the RIB project have been met since 
SNEAP 1993. The high-voltage platforms have been built and 
tested at the required 300 kV. Most equipment has been installed 
on the platforms so that the first beam can be developed using the 
Mark | target-ion source. This ion source was characterized on the 
ion source test facility before moving it to the platform. The 
second-stage mass-separator magnets have been specified and 
the contract has been awarded to Sigma Phi. The final optics de- 
sign for the beam line from the second-stage separator to the 
tandem accelerator is being completed and equipment and controls 
are being procured. 


13444 (INS—1072) Construction of an interdigital-H linac at 
INS. Tomizawa, M.; Arai, S.; Arakaki, Y.; Katayama, T.; Niki, K.; 
Yoshizawa, M.; Hattori, T.; Doi, M. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Nov 1994. 4p. Order Number DE95757819. 
Source: OSTI; NTIS; INIS. 

In the radioactive-beam facility at INS, unstable nuclei with a 
charge-to-mass ratio greater than 1/10 are accelerated from 170 to 
1046 keV/u by an interdigital-H linac. Designed IH linac consists of 
four acceleration tanks and three sets of quadrupole triplets placed 
between tanks. Output energy is continuously variable by changing 
rf power and phase of the last operating tank. On the basis of an 
equivalent circuit analysis, low power models were constructed. 
Resonant frequency close to the design value and flat gap voltage 
distribution were obtained for the tank-4 model. On the basis of the 
model measurement, the tank-4 for the practical use was designed 
and constructed. In this paper, a present status on the IH linac is 
described together with a brief summary of the studies done so far. 
(author). 


13445 (JAERI-Conf—94-003, pp. 181-183) Investigation on 
the Positron Factory project at JAERI. 7. Analysis and perfor- 
mance test of the new target system. Sunaga, Hiromi (Japan 
Atomic Energy Research Inst., Takasaki, Gunma (Japan). Takasaki 
Radiation Chemistry Research Establishment); Okada, Sohei; 
Kaneko, Hirohisa; Takizawa, Haruki; Yotsumoto, Keiichi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (in Japan- 
ese). (CONF-9407138-: 19. linear accelerator meeting in Japan, 
Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th linear 
accelerator meeting in Japan. 346p. Order Number DE95709882. 
Source: OSTI; NTIS; INIS. 

JAERI Takasaki has been promoting design studies for the 
Positron Factory, which aims at production of linac-based intense 
monoenergetic positron beams of 10'° s-—" in intensity. We have 
proposed a new target system which consists of a 'self-driven ro- 
tating converter’ and ‘multi-channel moderator assemblies’ to 
supply multiple slow positron beams simultaneously. In this report, 
results of a performance test and a detailed thermal analysis of the 
converter are described. Contribution of energetic photons to slow 
positron generation in the moderator assemblies is also demon- 
strated, compared with that of energetic positrons. (author). 
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13446 (JAERI-Conf—-94-003, pp. 187-189) Study of an IHQ 
linac for heavy ion implantation. 2. Ito, T. (Tokyo Inst. of Tech. 
(Japan). Research Lab. for Nuclear Reactors); Oguri, Y.; Okamura, 
M. Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. 
(in Japanese). (CONF-9407138-—: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

An IHQ (interdigital - H type Quadrupole) accelerator structure 
has been studied for application to lon Implantation. In order to in- 
crease phase acceptance, the synchronous phase at the first gap 
is selected at -60deg. The acceptance is indicated at 140deg using 
numerical method. The operating frequency is 30 MHz and cavity 
length is 65 cm. (author). 


13447 (JAERI-Conf—94-003, pp. 217-218) Klystron exper- 
ence. Urasawa, Shigekazu (Tohoku Univ., Sendai (Japan). Lab. of 
Nuclear Science). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1994. (In Japanese). (CONF-9407138-—: 19. linear ac- 
celerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In 
Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

The TOHOKU LINAC has been in operation for approximately 
twenty-seven years and about 65,000 hrs. Life of the klystrons are 
4,343 hrs. MTTF(mean time to failure) and MTBF(mean time be- 
tween failure) of the klystrons are reported. (author). 


13448 (JAERI-Conf—94-003, pp. 245-247) High power test of 
an Sband accelerator unit for Japan linear collider. Mat- 
sumoto, H. (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)); Akemoto, M.; Hayano, H.; Naito, T.; Takeda, S. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (In 
Japanese). (CONF-9407138-: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

An 1.54 GeV S-band linac for the Accelerator Test Facility (ATF) 
has to inject multi-bunch beam of electrons into the damping ring. 
To meet the energy goal 1.54 GeV with given site constraint the 
accelerating gradient has to reach 33 MV/m with beam loading. 
The 3m-long structure obtained the maximum accelerating gradient 
of 52 MV/m at an input peak rf-pulse of 200 MW without any prob- 
lem. At this level, an average field emission current from the 
structure was 0.34 nA per rf-pulse. The microscopic fied enhance- 
ment factor G was 70, which was obtained with Fowler-Nordheim 
plots. The first rf processing time of an accelerator unit is required 
the 200 hours up to a SLED peak rf-power of 400 MW with rf-pulse 
width of 1 ys. (author). 


13449 


(JINR-5-68-94, pp. 14-20) A Hypernuclear Program 
for the Nuclotron Accelerator. Avramenko, S.A.; Belikov, Yu.A.; 
Golokhvastov, A.I.; Khorozov, S.A.; Kolesnikov, V.I.; Lukstins, J.; 
Malakhov, A.I.; Reznikov, S.G. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1994. In JINR 


Rapid Communications. Collection. 63p. Order 
DE95625138. Source: OSTI; NTIS (US Sales Only); INIS. 
Hypernuclei have been investigated (production and decays) in 
the Dubna synchrophasotron beams. However, the experiments 
were interrupted due to a low data collection rate. The beams of 
the new accelerator Nuclotron allow one to increase the available 
statistics by a factor of 100 or more. Therefore hypernuclei life- 
times can be measured within 2% errors significantly exceeding the 
results of the previous experiments. The study of ,° H properties is 
discussed. It is possible to make an attempt to investigate the 
Coulomb dissociation of the hypernucleus. 22 refs., 1 fig., 1 tab. 


13450 (JINR-94-165, pp. 96-97) Tau-charm  factory- 
accelerator studies. Alexandrov, V. (and others); Anosov, V.; 
Antropov, V. Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1994. In Experiments in Laboratory of Nuclear Problems 
of Joint institute for Nuclear Research in 1994-1995. 105p. Order 
Number DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ACCELERATOR FACILITIES/au particles; 
BEAM LUMINOSITY; COLLIDING BEAMS; FLOWSHEETS; GEV 
RANGE 01-10; STORAGE RINGS 


Number 
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13451 (JINR-94-165, pp. 100-101) Deuteron cyclotron as a 
meson and neutron generator. Vorozhtsov, S.B. (and others); 
Alenitsky, Yu.G.; Flazov, A.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. CYCLOTRONS/muon-catalyzed fusion; 
CYCLOTRONS; FLOWSHEETS; GEV RANGE 01-10; MILLI AMP 
BEAM CURRENTS; NEUTRON GENERATORS; RF SYSTEMS; 
SUPERCONDUCTING MAGNETS 


13452 (LA-12835-C, pp. 12-26) Accelerator/experiment in- 
terface at SSC. Mokhov, N. Los Alamos National Lab., NM (United 
States). Oct 1994. (CONF-930168-: Simulating accelerator radia- 
tion environments workshop, Santa Fe, NM (United States), 11-15 
Jan 1993). In Proceedings of the Workshop on Simulating Acceler- 
ator Radiation Environments. 269p. Order Number DE95001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this article the author discusses issues occuring in the interac- 
tion region of the Superconducting Super Collider. These include 
beam loss issues, and source terms which originate there from. 
Effects of collimators and low beta quads. Backgrounds which orig- 
inate elsewhere in the machine. Neutral beam problems, and beam 
loss. The designs used to address these problems are discussed, 
and then simulations used to study the problems are presented. 


13453 (LA-12835-C, pp. 27-29) Neutron sources for a neu- 
tron capture therapy facility. Lennox, A.J. Los Alamos National 
Lab., NM (United States). Oct 1994. (CONF-930168-: Simulating 
accelerator radiation environments workshop, Santa Fe, NM 
(United States), 11-15 Jan 1993). In Proceedings of the Workshop 
on Simulating Accelerator Radiation Environments. 269p. Order 
Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent advances in the development of boron pharmaceuticals 
have reopened the possibility of using epithermal neutrons to treat 
brain tumors containing boron-10. This paper summarizes the ap- 
proaches being used to generate the neutron sources and identifies 
specific areas where more research and development are needed. 


13454 (LA-12835-C, pp. 48-61) Incident energy 

dence of hadronic activity. Gabriel, T.A. (Oak Ridge National 
Lab., TN (United States)); Groom, D.E.; Job, P.K.; Mokhov, N.V.; 
Stevenson, G.R. Los Alamos National Lab., NM (United States). 
Oct 1994. (CONF-930168-: Simulating accelerator radiation envi- 
ronments workshop, Santa Fe, NM (United States), 11-15 Jan 
1993). In Proceedings of the Workshop on Simulating Accelerator 
Radiation Environments. 269p. Order Number DE95001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Two features of high-energy hadronic cascades have been long 
known to shielding specialists: (a) in a high-energy hadronic cas- 
cade in a given material (incident E 2 10 GeV), the relative 
abundance and spectrum of each hadronic species responsible for 
most of the energy deposition is independent of the energy or 
species of the incident hadron, and (b) because x° production 
bleeds off more and more energy into the electromagnetic sector 
as the energy of the incident hadron increases, the level of this 
low-energy activity rises less rapidly than the incident energy, and 
in fact rises very nearly as a power of the incident energy. Both 
features are of great importance in hadron calorimetry, where it is 
the “universal spectrum” which makes possible the definition of an 
intrinsic e/h, and the increasing fraction of the energy going into 
x°’s which leads to the energy dependence of e/x. The authors 
present evidence for the “universal spectrum,” and use an induc- 
tion argument and simulation results to demonstrate that the 
low-energy activity scales as E™, with 0.80 < m < 0.85. 


13455 (LA-12835-C, pp. 62-73) Activities of the Radiation 
Shielding Information Center and a report on codes/data for 
high energy radiation transport. Roussin, R.W. (Oak Ridge Na- 
tional Lab., TN (United States)). Los Alamos National Lab., NM 
(United States). Oct 1994. (CONF-930168-: Simulating accelerator 
radiation environments workshop, Santa Fe, NM (United States), 
11-15 Jan 1993). In Proceedings of the Workshop on Simulating 
Accelerator Radiation Environments. 269p. Order Number 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 





From the very early days in its history RSIC has been involved 
with high energy radiation transport. The National Aeronautics and 
Space Administration was an early sponsor of RSIC until the com- 
pletion of the Apollo Moon Exploration Program. In addition, the 
intranuclear cascade work of Bertini at Oak Ridge National Labora- 
tory provided valuable resources which were made available 
through RSIC. Over the years, RSIC has had interactions with 
many of the developers of high energy radiation transport comput- 
ing technology and data libraries and has been able to collect and 
disseminate this technology. The current status of this technology 


will be reviewed and prospects for new advancements will be ex- 
amined. 


13456 (LA-12835-C, pp. 106-114) Radiation calculations 
using LAHET/MCNP/CINDER®QO. Waters, L. (Los Alamos National 
Lab., NM (United States)). Los Alamos National Lab., NM (United 
States). Oct 1994. (CONF-930168-: Simulating accelerator radia- 
tion environments workshop, Santa Fe, NM (United States), 11-15 
Jan 1993). In Proceedings of the Workshop on Simulating Acceler- 
ator Radiation Environments. 269p. Order Number DE95001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The LAHET monte carlo code system has recently been ex- 
panded to include high energy hadronic interactions via the FLUKA 
code, while retaining the original Los Alamos versions of HETC and 
ISABEL at lower energies. Electrons and photons are transported 
with EGS4 or ITS, while the MCNP coupled neutron/photon monte 
carlo code provides analysis of neutrons with kinetic energies less 
than 20 MeV. An interface with the CINDER activation code is now 
in common use. Various other changes have been made to facili- 
tate analysis of high energy accelerator radiation environments and 
experimental physics apparatus, such as those found at SSC and 
RHIC. Current code developments and applications are reviewed. 


13457 (LA-12835-C, pp. 134-144) FLUKA92. Fasso, A. 
(CERN, Geneva (Switzerland)); Stevenson, G.R.; Zazula, J.M.; 
Ferrari, A.; Sala, P.R.; Ranft, J. Los Alamos National Lab., NM 
(United States). Oct 1994. (CONF-930168—: Simulating accelerator 
radiation environments workshop, Santa Fe, NM (United States), 
11-15 Jan 1993). In Proceedings of the Workshop on Simulating 
Accelerator Radiation Environments. 269p. Order Number 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

The structure and the capabilities of the latest version of the 
FLUKA code are briefly presented. This code is a general purpose 
tool whose range of applications spans from target design and 
shielding to calorimetry, prediction of radiation levels and activa- 
tion, dosimetry and detector design. FLUKA is capable of 
analogically simulating the whole development of a cascade in a 
single run, including transport of muons, EM cascades and slowing 
down of neutrons. At the same time the code can perform biased 
transport simulations. A few examples of code predictions are pre- 
sented and compared with available experimental data. 


13458 


(LA-12835-C, pp. 158-169) MARS12 code system. 
Mokhov, N. Los Alamos National Lab., NM (United States). Oct 
1994. (CONF-930168—: Simulating accelerator radiation environ- 
ments workshop, Santa Fe, NM (United States), 11-15 Jan 1993). 
In Proceedings of the Workshop on Simulating Accelerator Radia- 


tion Environments. 269p. Order Number DE95001755. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes the MARS12 code which is applied to 
problems in the TeV region faced by the Superconducting Super 
Collider (SSC). It describes the features in the code which make it 
useful from such high energies downward, and shows its applica- 
tion to muon production, to low energy neutrons, and problems of 
radioactivation from them, and discusses features of the code use- 
ful in simulating very rare events. 


13459 (LA-12835-C, pp. 170-172) NACT, a neutron activa- 
tion screening code. Morford, R.J. Los Alamos National Lab., NM 
(United States). Oct 1994. (CONF-930168-: Simulating accelerator 
radiation environments workshop, Santa Fe, NM (United States), 
11-15 Jan 1993). In Proceedings of the Workshop on Simulating 
Accelerator Radiation Environments. 269p. Order Number 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

NACT is recommended as a good starting point for neutron acti- 
vation screening in accelerator facilities with currents and energies 
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that are high enough to generate significant activation products. It 
is a good starting point for neutron spectral information efforts (via 
activation product), too, with a practical neutron energy limit of 
somewhere around 100 MeV. 


13460 (LA-12835-C, pp. 223-233) Radiations levels in the 
SSCL experimental halls. Alsmiller, F.S.; Alsmiller, R.G. Jr.; Fu, 
C.Y.; Gabriel, T.A.; Lillie, R.A. Los Alamos National Lab., NM 
(United States). Oct 1994. (CONF-930168—: Simulating accelerator 
radiation environments workshop, Santa Fe, NM (United States), 
11-15 Jan 1993). In Proceedings of the Workshop on Simulating 
Accelerator Radiation Environments. 269p. Order Number 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

Because of the increase in beam energy and intensity at the Su- 
perconducting Super Collider Laboratory (SSCL) accelerator, the 
biological shielding necessary for the experimental halls will require 
a much more critical review than that carried out for previous high 
energy physics facilities such as Fermi National Accelerator Labora- 
tory (FNAL) or the Stanford Linear Accelerator Center (SLAC). This 
paper summarizes a study of the neutron and gamma ray radiation 
doses that are anticipated in and around the Solenoidal Detector 
Collaboration (SDC) and Gamma, Electron, and Muon (GEM) ex- 
perimental halls as they were configured around March, 1992. 


13461 (LA—12835-C, pp. 244-248) Approach to radiation 
protection at the Superconducting Super Collider Laboratory. 
Bull, J.; Stapleton, G. Los Alamos National Lab., NM (United 
States). Oct 1994. DOE Contract AC35-89ER40486. (CONF- 
930168—: Simulating accelerator radiation environments workshop, 
Santa Fe, NM (United States), 11-15 Jan 1993). In Proceedings of 
the Workshop on Simulating Accelerator Radiation Environments. 
269p. Order Number DE95001755. Source: OSTI; NTIS; INIS; 
GPO Dep. 

When embarking on the construction of such a large project as 
the SSCL it is vital for designers to cooperate with regulators and 
with local, state, and national government boards to insure compli- 
ance with all applicable regulations. The purpose of this paper is to 
consider the requirement for the protection of persons exposed to 
radiation and activated material generated by high-energy particle 
accelerators. 


13462 (LA—12835-C, pp. 263-268) LAMPF air activation with 
LAHET. Shire, D. (Los Alamos National Lab., NM (United States)). 
Los Alamos National Lab., NM (United States). Oct 1994. (CONF- 
930168-: Simulating accelerator radiation environments workshop, 
Santa Fe, NM (United States), 11-15 Jan 1993). In Proceedings of 
the Workshop on Simulating Accelerator Radiation Environments. 
269p. Order Number DE95001755. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Air activation evaluation at LAMPF was initiated to complement 
the ongoing program in accelerator health physics measurements 
in the air exhaust. The MCNP code was used to check out the ge- 
ometry for the target air activation model. The LAHET code was 
used to model the LAMPF A-2 target region to obtain the air acti- 
vation source term there. It is planned to perform a similar analysis 
for the beam stop region. 


13463 (SLAC-PUB-6703) Bird’s IP view of limits of con- 
ventional e+e linear collider technology. Irwin, J. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Nov 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO3-76SF00515. (CONF-940681-12: Ad- 
vanced accelerator concepts workshop, Lake Geneva, WI (United 
States), 13-18 Jun 1994). Order Number DE95008590. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Scaling laws appropriate to future e*e~ linear colliders in the high 
upsilon regime are examined assuming that the luminosity must in- 
crease as the square of the energy. Limits on achievable energy 
for these colliders are identified under the assumption that no exot- 
ica such as energy recovery, superdisruption, or four-beam charge 
compensation are employed, and all technology is foreseeable and 
has an apparent cost within the bounds of a large international 
collaboration. Following these guidelines, an upper energy limit ap- 
pears around 15 TeV in the center of mass as the normalized 
emittance required to produce ever smaller vertical spot sizes be- 
come unattainable with conventional damping ring technology. 
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Refer also to citation(s) 13439, 13547, 13549 


13464 (ANL/PHY/CP-85173) Ordered one-component plas- 
mas: Phase transitions, normal modes, large systems, and 
experiments in a storage ring. Schiffer, J.P. (Argonne National 
Lab., IL (United States). Physics Div.). Argonne National Lab., IL 
(United States). [1994]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9407163—1: Non neutral plasma physics, Berkeley, CA (United 
States), 17-20 Jul 1994). Order Number DE95007077. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The property of cold one-component plasmas, confined by exter- 
nal forces, to form an ordered array has been known for some time 
both from simulations and from experiment. The purpose of this 
talk is to summarize some recent work on simulations and some 
new experimental results. The author discusses some experimental 
work on real storage rings, magnetic storage devices in which par- 
tials circulate with large kinetic energies and for which laser cooling 
is used on partially ionized ions to attain temperatures ten or more 
orders of magnitude lower than their kinetic energies. 


13465 (ANL/XFD/CP-82848) A finite element analysis of 
room temperature silicon crystals for the advanced photon 
source bending-magnet and insertion-device beams. Assoufid, 
L.; Lee, W.K.; Mills, D. Argonne National Lab., IL (United States). 
Oct 1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940714-52: In- 
ternational meeting on synchrotron radiation instrumentation, Stony 
Brook, NY (United States), 18-22 Jul 1994). Order Number 
DE95005822. Source: OSTI; NTIS; GPO Dep. 

In this paper, we give the results of a series of thermal and dis- 
tortion finite element analyses performed on room temperature 
silicon for the three standard APS sources, namely, the bending 
magnet, Wiggler A, and Undulator A. The modeling was performed 


with the silicon cooled directly with water or liquid gallium through 
rectangular channels. 


13466 (BNL-61266) A practical high-energy high- 
luminosity »* — ,» collider. Palmer, R.B. (Stanford Linear 
Accelerator Center, Menlo Park, CA (United States)); Gallardo, J.; 
Neuffer, D.V.; Gallardo, J. Brookhaven National Lab., Upton, NY 
(United States). Jun 1994. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-940681-13: Advanced accelerator concepts workshop, 
Lake Geneva, Wi (United States), 13-18 Jun 1994; CAP-110- 
MUON-94C). Order Number DE95006769. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We present a candidate design for a high-energy high-iuminosity 
u*—p collider, with Eom = 4 TeV, L= 3 x 10¢cm-*s—', using only 
existing technology. The design uses a rapid-cycling medium- 
energy proton synchrotron, which produces proton beam pulses 
which are focused onto two z-producing targets, with two 2-decay 
transport lines producing u*'s. The y's are collected, rf-rotated, 
cooled and compressed into a recirculating linac for acceleration, 
and then transferred into a storage ring collider. The keys to high 
luminosity are maximal , collection and cooling; innovations with 
these goals are presented, and future plans for collider develop- 
ment are discussed. This example demonstrates a novel 
high-energy collider type, which will permit exploration of elemen- 
tary particle physics at energy frontiers beyond the reach of 
currently existing and proposed electron and hadron colliders. 


13467 (BNL-61291) Some notes on long-range beam-beam 
effects for the 2 TeV collider. Syphers, M.J. Brookhaven National 
Lab., Upton, NY (United States). [1994]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9407128-3: Workshop on future hadron facilities in the 
United States, Bloomington, IN (United States), 6-10 Jul 1994). Or- 
der Number DE95006771. Source: OSTI; NTIS; INIS; GPO Dep. 
The 2 TeV p-p collider discussed at this workshop would neces- 
sarily have hundreds of long-range interactions between the 
counter-rotating bunches and some of the low-order effects of 
these interactions are estimated below. We discuss in this paper 


248 ERA Vol. 20, No. 6 


how the helical orbit around the accelerator will help alleviate some 
of these effects, though the tune spread due to the long-range in- 
teractions will be present. 


13468 (BNL-61387) Emlttance at the Brookhaven AGS. 
Bleser, E.J. Brookhaven National Lab., Upton, NY (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9411203—1: In- 
ternational workshop on particle dynamics in accelerators, Tsukuba 
(Japan), 21-26 Nov 1994). Order Number DE95007697. Source: 
OSTI; NTIS; INIS; GPO Dep. 
Short communication. BROOKHAVEN AGS/beam emittance 


13469 (BNL-61397) Normal mode tunes for linear coupled 
motion in six dimensional phase space. Informal report. 
Parzen, G. Brookhaven National Lab., Upton, NY (United States). 
Jan 1995. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (AD/RHIC—131). Order 
Number DE95007306. Source: OSTI; NTIS; INIS; GPO Dep. 

The motion of a particle in 6-dimensional phase space in the 
presence of linear coupling can be written as the sum of 3 normal 
mode. A cubic equation is found for the tune of the normal modes, 
which allows the normal mode tune to be computed from the 6 x 6 
one turn transfer matrix. This result is similar to the quadratic 
equation found for the normal mode tune for the motion of a parti- 
cle in 4-dimensional phase space. These results are useful in 
tracking programs where the one turn transfer matrix can be com- 
puted by multiplying the transfer matrices of each element of the 
lattice. The tune of the 3 normal modes for motion in 6-dimensional 
phase space can then be found by solving the cubic equation. Ex- 
plicit solutions of the cubic equation for the tune are given in terms 
of the elements of the 6 x 6 one turn transfer matrix. 


13470 (BNL-61420) Skew chromaticity. Peggs, S.; Dell, G.F. 
Brookhaven National Lab., Upton, NY (United States). [1994]. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9410315—1: Collective effects 
in large hadron collider, Montreux (Switzerland), 17-22 Oct 1994). 
Order Number DE95007677. Source: OSTI; NTIS; INIS; GPO Dep. 

The on-momentum description of linear coupling between 
horizontal and vertical betatron motion is extended to include off- 
momentum particles, introducing a vector quantity called the “skew 
chromaticity”. This vector tends to be long in large superconducting 
storage rings, where it restricts the available working space in the 
tune plane, and modifies collective effect stability criteria. Skew 
chromaticity measurements at the Cornell Electron Storage Ring 
(CESR) and at the Fermilab Tevatron are reported, as well as 
tracking results from the Relativistic Heavy lon Collider (RHIC). 
The observation of anomalous head-tail beam lowa new the tune 
diagonal in the Tevatron are explained in terms of the extended 
theory, including modified criteria for headtail stability. These re- 
sults are confirmed in head-tail simulations. Sources of skew 
chromaticity are investigated. 


13471 (GANIL-S—94-03) LIONS: a new set of Fortran 90 
codes for the SPIRAL project at GANIL. Bertrand, P. Grand Ac- 
celerateur National d’lons Lourds (GANIL), 14 - Caen (France). 
1994. 11p. (CONF-9410229-: 4. international conference on 
charged particle optics, Tsukuba (Japan), 3-6 Oct 1994). Order 
Number DE95625139. Source: OSTI; NTIS (US Sales Only); INIS. 

A set of new computer programs developed at GANIL is pre- 
sented; these codes are used to study different parts of the 
SPIRAL project (a new radioactive ion beam facility), and particu- 
larly the dynamics in the CIME cyclotron, its injection inflector, and 
the new extraction system of the ECR ion sources. Three impor- 
tant modules are described: CHA3D for the evaluation of 3D 
electric fields with or without space charge effects, LIONS for the 
motion of ions and EXTRACT for the ECRIS extraction. These 
modules are written in Fortran 90 in a “data parallel scheme”. They 
work either on UNIX workstations or parallel and vectorial comput- 
ers. (author). 5 figs., 5 refs. 


13472 (INIS-JP—029, pp. 25-27) Properties of transition ra- 
diation emitted from multiple thin-foll targets. Awata, Takaaki 
(Kyoto Univ. (Japan). Faculty of Engineering); Tanaka, Takashi; 
Yazima, Kazuaki; Imai, Makoto; Itoh, Akio; Imanishi, Nobutsugu. 





Kyoto Univ. (Japan). Faculty of Engineering. Jul 1994. 163p. (In 
Japanese). In Annual report of Radiation Laboratory Department of 
Nuclear Engineering Kyoto University for fiscal 1993. Order Num- 
ber DE95709896. Source: OSTI; NTIS; INIS. 

Transition Radiation(TR) is expected to be a high brilliant X-ray 
source because TR X-rays can be produced by low energy elec- 
trons compared to synchrotron radiation(SR) in the X-ray region. 
We measured energy spectra of resonance transition radiation 
emitted from thin-foil stacks passed by a 130MeV dc electron 
beam. The results discriminate between intra-foil and inter-foil reso- 
nances. (author). 


13473 (INS—1066) An ion trap - laser experiment at the INS 
cyclotron. Katayama, |. (and others); Wada, M.; Tanaka, J. Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study. Sep 1994. 7p. Or- 
der Number DE95757798. Source: OSTI; NTIS; INIS. 

A new nuclear instrument which comprises an ion guide behind 
a recoil mass separator, an RF trap, a Penning trap and a UV 
laser system is being built to perform a laser-microwave double 
resonance experiment. Initially the instrument will be used to mea- 
sure hyperfine anomalies of Ca isotopes produced by a cyclotron 
beam. (author). 


13474 (JAERI-Conf-94-003, pp. 169-171) Measurement of 
dipole modes in detuned structure. Yamamoto, M. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); Higo, T.; 
Takata, K. Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 
1994. (In Japanese). (CONF-9407138—-: 19. linear accelerator 
meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings 
of the 19th linear accelerator meeting in Japan. 346p. Order Num- 
ber DE95709882. Source: OSTI; NTIS; INIS. 

For investigating a long-range transverse wake field in a detuned 
structure, frequencies and fields of resonant dipole modes were 
calculated by an open mode expansion. In order to verify this cal- 
culation, resonant modes in a model detuned structure were 
measured. Measured resonance frequencies and a field pattem on 
axis agree well with calculated results. (author). 


13475 (JAERI-Conf-94-003, pp. 190-192) Carbon ion and 
high intensity acceleration test of TIT heavy ion RFQ linac. 
Okada, M. (Tokyo Inst. of Tech. (Japan). Research Lab. for Nuclear 
Reactors); Hattori, T.; Oguri, Y. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jul 1994. (in Japanese). (CONF-9407138—: 
19. linear accelerator meeting in Japan, Tokai (Japan), 20-22 Jul 
1994). In Proceedings of the 19th linear accelerator meeting in 
Japan. 346p. Order Number DE95709882. Source: OSTI; NTIS; 
INIS. 

The RFQ Linac at Tokyo Institute of Technology (TIT-RFQ) was 
constructed and acceleration test of ion beams *He* and '2C*+ 
was performed. The linac was designed to accelerate particles with 
charge to mass ratio(q/A) of 1-1/16 injected at 5 keV/u up to 214 
keV/u. As the result of acceleration test, beam transmission was 
89% for a low beam current. It is nearly design data 91% and the 
acceleration characteristic agrees well with a computer simulation. 
(author). 


13476 (JAERI-Conf—94-003, pp. 205-207) Beam simulation 
code for a high-intensity proton drift tube linac. Kato, Takao 
(National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (in 
Japanese). (CONF-9407138-: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

A beam simulation code, LINSAC(Linac Simulation Code with an 
Accurate Field Distribution), was recently developed in order to 
simulate a high-intensity beam in a drift tube linac (DTL). A step- 
by-step calculation within a unit cell is performed on the basis of 
the exact longitudinal and transverse electric field distributions in a 
drift tube gap. The code takes into account the particle-to-particle 
(P-P) electric forces among all particles for a space-charge calcula- 
tion. An outline of the code is given. Some calculated results 
concerning both the beam behavior in a drift-tube unit cell and an 
indication of beam halo formation are also described. (author). 
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13477 (JAERI-Conf-94-003, pp. 228-230) High-power test of 
S-band klystron for long-pulse operation. Morii, Y. (Free Elec- 
tron Laser Research Inst., Inc., Osaka (Japan)); Oshita, E.; Abe, 
S.; Keishi, T.; Tomimasu, T.; Ohkubo, Y.; Yoshinao, M.; Yonezawa, 
H. Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. 
(In Japanese). (CONF-9407138-: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

FELI(Free Electron Laser Research institute, Inc.) is constructing 
a free electron laser facility covering from 20um (infra red region) 
to 0.35um (ultra violet region), using an S-band linac. The linac is 
commissioning now. An RF system of the linac for FELs is re- 
quired of long pulse duration and high stability. S-band klystrons 
(TOSHIBA E3729) of the FELI linac are operated in three pulse op- 
eration modes (pulse width and peak RF power; 24ys-24MW, 
12.5ys-34MW, 0.5us-70MW). The S-band klystron and its modula- 
tor were combined to test their performance. The high power test 


results of the S-band klystron are summarized in this paper. (au- 
thor). 


13478 (JAERI-Review—94-008) JAERI tandem and V.D.G. 
annual report 1993. April 1, 1993 - March 31, 1994. Suzuki, Ya- 
suo (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Ikezoe, Hiroshi; Iwamoto, Akira; 
Kazumata, Yukio; Shinohara, Nobuo; Takeuchi, Suehiro; Okabe, 
Takashi (eds.). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1994. 132p. Order Number DE95757821. Source: 
OSTI; NTIS; INIS. 

This annual report describes research activities which have been 
performed with the JAERI tandem accelerator and the Van de 
Graaff accelerator from April 1, 1993 to March 31, 1994. Summary 
reports of 43 papers, and list of publications, personnel and coop- 
erative researches with universities are contained. (author). 


13479 (LBL-35997) Crab crossing in a gamma-gamma col- 
lider. Xie, M.; Kim, K.J.; Sessler, A. Lawrence Berkeley Lab., CA 
(United States). Aug 1994. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
940351-6: Workshop on gamma-gamma colliders, Berkeley, CA 
(United States), 28-31 Mar 1994). Order Number DE95006580. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The crabbing of an incident photon beam from a laser, and the 
electron beam with which it interacts at the conversion point, is 
shown to have the same efficiency as in head-on Compton scatter- 
ing, but with the advantages of a crossing geometry. The resulting 
y-ray beam is also crabbed, which allows for a crossing collision 
point, while maintaining the luminosity at the same value it would 
have in a head-on collision. 


13480 (LBL-36427) Observation of nonlinear resonances 
in the advanced light source. Robin, D.; Collins, H.; Decking, W.; 
Portmann, G.; Schachinger, L.; Zholents, A. Lawrence Berkeley 
Lab., CA (United States). Sep 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States);Deutscher Akademischer Aus- 
tauschdienst, Bonn (Germany). DOE Contract AC03-76SF00098. 
(CONF-9409258-6: Workshop on nonlinear dynamics in particle 
accelerators: theory and experiments, Arcidosso (Italy), 4-9 Sep 
1994). Order Number DE95006561. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Observations of nonlinear resonances in the Advanced Light 
Source have been made by scanning betatron tunes and observing 
count rates in a beam-loss radiation monitor placed down stream of 
a beam scraper. The authors have found that it is possible to see 
structural resonances which are unallowed as well as those which 
are allowed by the ring’s natural 12-fold symmetry. By systemati- 
cally breaking the amount of symmetry they see that the widths of 
the unallowed resonances grow while the widths of the allowed 
resonances do not. In this paper the authors briefly discuss the im- 
portance of symmetry and its effect on resonances in the design of 
the ALS. Next they describe their experimental setup and discuss 
the performance of the beam loss monitor which they used to view 
the resonances. They then present scans of the tune space where 
one can see the presence of the structural resonances and their 
evolution when the lattice symmetry is systematically broken. 
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13481 (SLAC-PUB-95-6756) Plasma lens experiments at 
the final focus test beam. Barletta, W. (Lawrence Berkeley Lab.., 
CA (United States)); Chattopadhyay, S.; Chen, P. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States); California 
Univ., Los Angeles, CA (United States). Feb 1995. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515 ; FG03-92ER40695. (CONF-940681-11: Advanced 
accelerator concepts workshop, Lake Geneva, WI (United States), 
13-18 Jun 1994). Order Number DE95008595. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The authors intend to carry out a series of plasma lens expern- 
ments at the Final Focus Test Beam facility at SLAC. These 
experiments will be the first to study the focusing of particle beams 
by plasma focusing devices in the parameter regime of interest for 
high energy colliders, and is expected to lead to plasma lens de- 
signs capable of unprecedented spot sizes. Plasma focusing of 
positron beams will be attempted for the first time. They will study 
the effects of lens aberrations due to various lens imperfections. 
Several approaches will be applied to create the plasma required 
including laser ionization and beam induced tunneling ionization of 
a working gas-the latter which has never been observed before. 
The compactness of the device should prove to be of interest for 
applications at the SLC and the next generation linear colliders. 


13482 (SLAC-PUB-6629) Measurement of wakefield sup- 
pression in a detuned x-band accelerator structure. Adolphsen, 
C.; Bane, K.; Higo, T.; Kubo, K.; Miller, R.; Ruth, R.; Thompson, 
K.; Wang, J. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Aug 1994. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9408125-49: 17. international LINAC conference, Tsukuba 
(Japan), 21-26 Aug 1994). Order Number DE95008592. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Research is underway at SLAC to develop accelerator structures 
for a next generation linear collider. A full-scale prototype X-band 
structure has been built in which the dipole mode frequencies were 
detuned to suppress the long-range transverse wakefield by about 
two orders of magnitude. To verify that the detuning works as ex- 
pected, a facility to measure the long-range wakefield, called the 
Accelerator Structure SETup, or ASSET, was constructed in the 
SLAC Linear Collider (SLC). This paper presents the results from 
the measurement of the prototype X-band structure with this facil- 


ity. 
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Refer also to citation(s) 13441, 13544, 13545, 13618, 13702, 
13703, 14049 


13483 (ANL-HEP-CP-—94-62) A possible method to produce 
a polarized antiproton beam at intermediate energies. Spinka, 
H. (Argonne National Lab., IL (United States). High Energy Physics 
Div.); Vaandering, E.W.; Hofmann, J.S. Argonne National Lab., IL 
(United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9409103—16: International symposia on high energy spin physics 
and polarization phenomena in nuclear physics, Bloomington, IN 
(United States), 15-22 Sep 1994). Order Number DE95005849. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A feasible and conservative design for a medium energy polar- 
ized antiproton beam has been presented. The design requires an 
intense beam of unpolarized antiprotons (> 107/sec) from a typical 
secondary beam line in order to achieve reasonable pp elastic 
scattering count rates. All three beam spin directions can be 
achieved. Methods were discussed to reverse the spin directions in 
modest times, and to change to a polarized proton beam if desired. 
It is expected that experiments with such a beam would have a 
profound effect on the understanding of the NN interaction at inter- 
mediate energies. 


13484 (ANL-HEP-TR-95-04) Module strap tests and how 
they effect the 25 cm stack construction. Hill, N.F. Argonne Na- 
tional Lab., IL (United States). 6 Sep 1994. 12p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE95008295. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We were asked at the previous Atlas collaboration meeting to 
confirm our proposal that the Argonne design option could maintain 
the tie straps in a prestressed condition after welding. This was 
deemed necessary to maintain compression loading of the steel 
plate stack. The compression load requirement was set at a load 
equivalent to that necessary to maintain continuity of the stack us- 
ing friction. We will attempt to prove that through the strap testing 
and the ultimate construction of the 25 cm prototype stack that we 
have in fact met these requirements. 


13485 (BNL-52448) A comparison of L-band and C-band rf 
guns as sources for inline-injection systems. Gallardo, J.C. 
(Brookhaven National Lab., Upton, NY (United States)); Kirk, H.G.; 
Meyerer, T. Brookhaven National Lab., Upton, NY (United States). 
Dec 1994. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CAP—108-94R). Order 
Number DE95006770. Source: OSTI; NTIS; INIS; GPO Dep. 

We consider the beam dynamics associated with installing a 
BNL type 1 1/2 cell L-band or C-band rf gun before two TESLA L- 
band cryomodules. This system will deliver a 25 MeV electron 
beam with peak currents on the order of 100 A suitable for further 
magnetic compression. evaluate the injection systems utilizing the 
electron beam dynamic code PARMELA from the point of view of 
minimizing the transverse invariant emittance. 


13486 (BNL—52449) Vaporization of mercury from molten 
lead droplets doped with mercury: Pb/Hg source term experi- 
ment for the APT/SILC target. Tutu, N.K.; Greene, GA. 
Brookhaven National Lab., Upton, NY (United States). Sep 1994. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE95008346. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Experiments were performed to measure the fraction of mercury 
inventory released when droplets of molten lead, doped with a 
known concentration of mercury, fall through a controlled environ- 
ment. The temperature of molten droplets ranged from 335 C to 
346 C, and the concentration of mercury in the droplets ranged 
from 0.2 mass % to 1.0 mass %. The environment consisted of an 
air stream, at a temperature nominally equal to the melt tempera- 
ture, and moving vertically upwards at a velocity of 10 cms. Direct 
observations and chemical analysis showed that no mercury was 
released from the molten droplets. Based upon the experimental 
results, it is concluded that no mercury vapor is likely to be re- 
leased from the potentially molten source rod material in the 
APT-SILC Neutron Source Array to the confinement atmosphere 
during a postulated Large Break Loss Of Coolant Accident sce- 
nario leading to the mekting of a fraction of the source rods. 


13487 (BNL-52451) Analysis of an unmitigated large break 
loss of coolant accident (LBLOCA) with the non-mechanistic 
failure of passive cooling for the APT Spallation Target. Tutu, 
N.K.; Greene, G.A.; Youngblood, R.W. Brookhaven National Lab., 
Upton, NY (United States). Jan 1995. 33p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE95009189. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to support the Programmatic Environmental Impact 
Statement, an accident analysis has been performed for the Accel- 
erator Production of Tritium (APT) Spallation-Induced Lithium 
Conversion (SILC) Source. This report presents a _ lumped- 
parameter analysis that predicts the thermal response of the 
source to a large-break LOCA. The accident scenario assumes the 
break to occur in the cold leg outside the source basin and the 
pipe break is immediately followed by the tripping of the proton 
beam and the activation of the source-basin flood system. The cal- 
culations were performed for a “beyond-design-basis event” which 
further assumes the failure of all other active cooling systems, and 
the failure to establish natural circulation in the unbroken loop. Cal- 
culations show that the source rods remain flooded in heavy water 
until 44 hours after the LOCA. At this time, the source rods begin 
to be uncovered and at 48 hours into the accident the source rods 
are completely boiled dry. The average source temperature 
reaches a maximum value of 303 C at 57 hours. Thereafter, the 
source rods begin to cool since the heat transfer to the basin water 





is sufficient to remove all the decay heat from the source. It is esti- 
mated that by this time a maximum of 27% of the lead inventory 
(6,558 kg) in the source rods can be expected to melt. This molten 
material, assuming that it can get out of the aluminum cladding, 
will fall to the D2O-filled bottom header, quench rapidly, and remain 
in a coolable state. 


13488 (BNL-61313) Optimization of the Brookhaven ATF 
inline-injection system utilizing PARMELA. Gallardo, J.C.; Kirk, 
H.G. Brookhaven National Lab., Upton, NY (United States). Jun 
1994. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (CAP-—111-ATF-94C; CONF- 
940681—14: Advanced accelerator concepts workshop, Lake 
Geneva, WI (United States), 13-18 Jun 1994). Order Number 
DE95007308. Source: OSTI; NTIS; INIS; GPO Dep. 

An S-band, RF gun-linac, inline-injection system is being in- 
stalled at the Brookhaven Accelerator Test Facility. An optimization 
of the system parameters has been done utilizing the electron 
beam code PARMELA. We describe the results of this procedure 
and estimate the brightness of the resulting electron beam. We 
also incorporate the effects of wake fields into the simulation and 
evaluate their effects on the beam brightness. 


13489 (BNL-61399) A high-power picosecond Nd:YAG/CO, 
laser system for electron guns, laser acceleration and FEL. 
Babzien, M.; Ben-Zvi, |.; Fisher, A.S.; Kusche, K.; Pogorelsky, |.V.; 
Srinivasan-Rao, T. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-941259— 
2: 17. international conference on lasers and applicators, Qubec 
(Canada), 12-14 Dec 1994). Order Number DE95007699. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Fourth-harmonic Nd:YAG pulses illuminating a microwave linear 
accelerator’s photoinjector generates electron bunches in trains for 
FEL experiments, or in a single pulse for laser acceleration. A 
mutti-gigawatt CO, laser switched by the ND:YAG fundamental de- 
livers 50-ps pulses for Inverse Cherenkov, Inverse FEL, or Grating 
Linac electron acceleration experiments. 


13490 (CEA-CONF-—11916) Construction and preliminary 
testing of perforated plate heat exchangers for use in helium Ii 
refrigerators. Viargues, F.; Claudet, G.; Seyfert, P. CEA Centre 
d'Etudes de Grenoble, 38 (France). Dept. de Recherche Fonda- 
mentale sur la Matiere Condensee. 1994. 4p. (CONF-940615-: 15. 
international cryogenic engineering conference, Genoa (Italy), 7-10 
Jun 1994). Order Number DE95625140. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Heat exchangers in cryogenic refrigerators must meet conflicting 
requirements for high thermal efficiency and low frictional pressure 
drops. This is particularly true in helium li refrigerators where the 
gas stream leaves the cold source at 15 mbar. Perforated-plate 
heat exchangers are likely to offer better overall performances for 
that application than the widely used piate-fin heat exchangers. 
Through their design they combine a high thermal conductance in 
transverse direction with a low thermal conductance in axial direc- 
tion. The present paper reports on the initial stage of development 
of a fabrication method using photochemical milling of copper 
plates and stainless steel spacers, and silver brazing for bonding. 
Comparison of preliminary test measurements and calculations in 
the 80 to 300 K temperature range with flow rates between 1 and 
5 g/s has confirmed that predictable results can be obtained for the 
thermal efficiency and the pressure drop with an accuracy of a few 
percent. (authors). 8 refs., 3 figs. 


13491 (CEA-N-2756, pp. 5-11) The synchrotron radiation. 
Chevallier, P. (Paris-6 Univ., 75 (France)). CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et 
de la Metrologie des Rayonnements lonisants. May 1994. (in 
French). (CONF-9310279-: Three days on gamma and x-rays 
spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 Oct 
1993). In Gamma and X 93 spectrometry. 422p. Order Number 
DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 
Synchrotron Radiation is a fantastic source of electromagnetic 
radiation the energy spectrum of which spreads continuously from 
the far infrared to hard X-rays. For this reason a wide part of the 
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scientific community, fundamentalists as well as industry, is con- 
cerned by its use. We shall describe here the main properties of 
this light source and give two examples of application in the field of 
characterization of materials: EXAFS (Extended X-Ray Absorption 
Fine Structure) and X-ray fluorescence. (author). 8 figs., 21 refs. 


13492 (DESY—94-243) On a_ possibility to construct 
gamma-gamma collider at TESLA. Saldin, E.L. (Automatic Sys- 
tems Corp., Samara (Russian Federation)); Sarantsev, V.P.; 
Schneidmiller, E.A.; Ulyanov, Yu.N.; Yurkov, M.V. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1994. 
56p. Order Number DE95762655. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper presents the conceptual project of a 2 x 250 GeV 
photon collider at TESLA. The main idea of the proposal is to use 
the beam of the linear collider to generate FEL radiation. At an in- 
termediate phase of acceleration (« = 10 GeV) the electron beam 
passes the undulator of the FEL amplifier and amplifies the optical 
radiation of the master oscillator (A = 1.053 um, peak power 100 
MW). An output radiation of 350 GW peak power is produced at 
the amplifier exit. After that the electron and optical bunches are 
separated. The electron bunch is accelerated up to the final energy 
of 250 GeV and the optical bunch is transported to the conversion 
point via an open optical waveguide which has the form of a 
diaphragm focusing line and is placed in parallel with the main ac- 
celerator. At the conversion point the optical beam is focused on 
the electron beam and after the conversion point the gamma 
quanta follow the initial electron trajectory and meet at the interac- 
tion point with the other gamma-beam produced by another part of 
the collider. The integral luminosity of the colliding -~-beams is L,, 
~ 1.5 x 10% cm-*s~—'. The feasibility of the proposal is confirmed 
by the results of numerical simulations. (orig.) 


13493 (DOE/ER/40650-T1) [SSC subsystem proposal for 
pre-shower and Shower Maximum Detectors]. Final report. 
Yale Univ., New Haven, CT (United States). [1994]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91ER40650. Order Number DE95005783. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The basic purpose of this project was to devise low-cost pho- 
todetectors and arrays with large dynamic range capable of 
high-rate, radiation-resistant operation in multi-TeV hadron collid- 
ers. This project's particular application was changed from the 
Superconducting Super Colliders SDC detector to the Large 
Hadron Collider’s CMS after the Superconducting Super Collider 
project was cancelled. This report describes development and test- 
ing of photodetectors, and contains both a table summarizing the 
properties of different photodetectors and a paper on the perfor- 
mance of an avalanche photodiode photomultiplier tube tested at 
the CERN PS. 


13494 (GANIL-S—94-02) Application to the Spiral project at 
Ganil of a new kind of large acceptance mass separator. Bru, 
B.; Chabert, A.; Ricaud, C. Grand Accelerateur National d’lons 
Lourds (GANIL), 14 - Caen (France). 1994. 15p. (CONF-9410229-: 
4. international conference on charged particle optics, Tsukuba 
(Japan), 3-6 Oct 1994). Order Number DE95625141. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A large acceptance mass separator (LAMS) is presented; it is 
characterized by its large acceptance (up to 100 x mm.mrad) and 
its simplicity. It is well suited to the beams of low energy spread 
which are given by the ECR ion sources and its insertion in the ra- 
dioactive ion beam facility at GANIL should allow: a much more 
precise and easy identification of the various kinds of ions which 
are extracted from the ECRIS, a better selection of the required 
isotope and the optimization of its production, a limitation of the 
number of species injected into the last part of the low energy 
beam line and into the accelerator thus reducing all the problems 
related to the tuning and those coming from the distributed losses 
of unwanted radioactive particles, and a monitoring by using a 
spare kind of ions representative of the production of the isotope to 
be accelerated. Simulations of the two versions of the low energy 
beam line are presented. 11 figs., 7 refs. 


13495 (INIS-JP—028, pp. 115-117) Measurement of optimum 
negative lon production efficiencies in the secondary heavy 
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negative ion emission by sputtering. Tsuji, Hiroshi (Kyoto Univ. 
(Japan). Faculty of Engineering); Kawabata, Yasuyuki; Gotoh, 
Yasuhito; Ishikawa, Junzo. Kyoto Univ. (Japan). Faculty of Engi- 
neering. Jul 1993. 156p. (in Japanese). In Annual report of 
Radiation Laboratory Department of Nuclear Engineering Faculty of 
Engineering, Kyoto University. Order Number DE95709897. 
Source: OSTI; NTIS; INIS. 

Maximum negative ion production efficiencies by Xe sputtering 
were obtained for several metals based on the measurements of 
maximum negative ion yield and sputtered atoms at the ejection 
angle of 45deg. Negative ion production properties were measured 
after an ExB mass-separator with varying cesium supply. Sputtered 
atoms were measured by RBS method of deposited films for a cer- 
tain time. As a result, negative ion production efficiencies for 
sputtered particles at 45deg form the cesiated surfaces. Obtained 
negative ion efficiencies at the optimum cesium supply are compa- 
rably very high about 18% for carbon and 13% for silicon. And also 
quite higher values than the estimated values from the convention- 
ally proposed negative probability models for reflection-type 
hydrogen negative ion production. Therefore, the coventional prob- 
ability model are not adopted for the sputtered particles whose 
initial ejection velocity would be much less by about factor of 100 
than that of hydrogen. (author). 


13496 (INIS-UA-006, pp. 126-128) Linear accelerator of all- 
union scientific research institute of experimental physics as 
the Bremsstrahiung for investigation of radiation stability of 
material up to an absorbed dose of 10° Rad. Zav'yalov, N.V. 
(Vsesoyuznyj Nauchno-lssledovatel’skij Institut Ehksperimental’noj 
Fiziki, Arzamas (Russian Federation)); lvanin, |.A.; In’kov, V.I.; 
Savchenko, R.V.; Khokhlov, Yu.A. Natsional’nyi Nauchnyi Tsentr, 
Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 
150p. (In Russian). In Physics of radiation damage and radiation 
materials technology. Order Number DE95624095. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A high current linear accelerator LU-50 is used to create a setup 
producing an intensive flux of Bremsstrahlung. The parameters of 
LU-50 and characteristics of radiation fields are presented. The 
technique is described for radiation stability studies in optical in- 
struments employed in the diagnostics channels of thermonuclear 
reactors. 


13497 (JAERI-Conf—94-003, pp. 166-168) RF processing of 
an S-band high gradient accelerator unit. Morita, S. (ATC Co. 
Ltd., Hachioji, Tokyo (Japan)). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jul 1994. (In Japanese). (CONF-9407138—: 19. lin- 
ear accelerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). 
In Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

A 3m-long S-band accelerating structure is used in 1.54 GeV 
Linac of Accelerator Test Facility. The accelerating structure should 
be processed up to 200 MW which produce 52 MV/m accelerating 
gradient. The process of RF processing is described. (author). 


13498 (JAERI-Conf-94-003, pp. 172-174) Degassing proper- 
ties in oxygen free copper for accelerator materials. Watanabe, 
Hajime (Furukawa Electric Co. Ltd., Tokyo (Japan)); Kakihara, 
Kazuhisa; Enomoto, Atsushi; Sato, Isamu. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1994. (In Japanese). (CONF- 
9407138-: 19. linear accelerator meeting in Japan, Tokai (Japan), 
20-22 Jul 1994). In Proceedings of the 19th linear accelerator 
meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

Gas desorption from oxygen free copper in vacuum was investi- 
gated by thermal desorption spectroscopy method. The samples 
were heated from room temperature of 600degC by electron bom- 
bardment. This method can separate the emission gas from 
surface layers and that from the inside of the metal. Oxygen free 
copper with low hydrogen content showed low degassing rate of 
Hz, H2O from the inside of the metal. It was shown that the condi- 
tion of working processes influenced the degassing rate. (author). 


13499 


(JAERI-Conf—94-003, pp. 175-177) High power test of 
RF cavities for the PLS storage ring. Yoshiyuki, T. (Toshiba 
Corp., Yokohama (Japan). Keihin Product Operations); Satoh, K.; 
Miura, T.; Yoshiwara, Y.; Kamikubo, H.; Yonezawa, H.; Kwon, M. 
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Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (in 
Japanese). (CONF-9407138—-: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

Five PF cavities for the Pohang Ligh Source (PLS) were manu- 
factured and were tested with input RF power up to 70kW. The 
resonant frequency and the effective shunt impedance of the cavi- 
ties are 500.082 MHz and over 8MQ, respectively. At the end of 
the test, the lowest vacuum pressure inside the cavities was im- 
proved to 6.5x10~” Pa with RF power of 60 kW. RF characteristics 
of five cavities are almost same and the performances satisfied the 
requirement of the storage ring of the PLS. (author). 


13500 (JAERI-Conf-94-003, pp. 178-180) Slow positron 
source using S-band electron linear accelerator in Osaka Univ. 
Honda, Yoshihide (Osaka Univ., Ibaraki (Japan). Inst. of Scientific 
and Industrial Research); Yamamoto, Tamotsu; Okuda, Shuichi; 
Ohkuma, Juzo; Yamamoto, Takayoshi; Nunogaki, Masanobu; Tomi- 
masu; Takio. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Jul 1994. (in Japanese). (CONF-9407138—: 19. linear accelerator 
meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings 
of the 19th linear accelerator meeting in Japan. 346p. Order Num- 
ber DE95709882. Source: OSTI; NTIS; INIS. 

Slow positron source using S-band electron linear accelerator 
was developed. The transport system of slow positron beam, so 
far, was made electrostatically. In this system, however, it was very 
difficult for measuring the number of transported positrons because 
of much background radiation. Therefore, positrons had to be 
transported far away from the production room. In this case, how- 
ever, there were another problems such as the degradation of 
transport efficiency and existence of terrestrial magnetism. In order 
to avoid these problems, magnetic transport system was adopted 
instead of electrostatic one. In this paper, the design of magnetic 
transport system and the preliminary experimental results are pre- 
sented. (author). 


13501 (JAERI-Conf—94-003, pp. 184-186) Proton accelera- 
tion test of new deuteron IH linac for PET. Hattori, Toshiyuki 
(Tokyo Inst. of Tech. (Japan). Research Lab. for Nuclear Reactors); 
Schubert, H.; Morinaga, Haruhiko. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jul 1994. (in Japanese). (CONF-9407138—: 
19. linear accelerator meeting in Japan, Tokai (Japan), 20-22 Jul 
1994). In Proceedings of the 19th linear accelerator meeting in 
Japan. 346p. Order Number DE95709882. Source: OSTI; NTIS; 
INIS. 

We are studying IH type linear accelerator for application as 
international cooperative research. Acceleration of deuteron and tri- 
ton by IH linac were planed for making of useful radioisotopes. 
First plan is accelerate deuteron to 3.2 MeV by an IH linac for PET 
(Positron-Emission Tomograph). The linac was designed to accel- 
erate deuteron from 0.2 MeV to 3.2 MeV by T.U.M. and T.1.T. And 
the accelerator cavity was constructed in Rumania. Beam accelera- 
tion test stand is under construction at Research Laboratory for 
Nuclear Reactors, Tokyo Institute of Technology in Japan. 2nd plan 
is accelerate triton to 7 MeV by two IH linacs at Institute for Atomic 
Physics in Rumania. (author). 


13502 (JAERI-Conf-94-003, pp. 193-195) Design of a trans- 
port system for heavy-ion-induced plasmas experiments at 
TIT-RFQ. Sasa, K. (Tokyo Inst. of Tech. (Japan). Research Lab. for 
Nuclear Reactors); Oguri, Y.; Hattori, T. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1994. (In Japanese). (CONF- 
9407138-: 19. linear accelerator meeting in Japan, Tokai (Japan), 
20-22 Jul 1994). In Proceedings of the 19th linear accelerator 
meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

A 80 MHz RFQ-Linac at TIT(TIT-RFQ) is to be applied for basic 
research on Inertial Confinement Fusion (ICF) and a heavy ion 
pumped laser. For these experiments, this linac and transport sys- 
tem are required to create a high intensity and high brightness 
beam. The TIT-RFQ accelerates particles with a charge to mass 
ratio (q/A) greater than 1/16 from 5 keV/amu to 214 keV/amu. A 
transport system after the TIT-RFQ is designed by using three Q- 
magnets and a beam kicker. lon beam of O* with currents of 7 mA 
is expected to be focused to about 1 mm?. (author). 





13503 (JAERI-Conf-94-003, pp. 196-198) Beam matching 
section for ICR Linac. Dewa, H. (Kyoto Univ., Uji (Japan). Inst. 
for Chemical Research); Fujita, H.; Ikegami, M. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Jul 1994. (In Japanese). 
(CONF-9407138-: 19. linear accelerator meeting in Japan, Tokai 
(Japan), 20-22 Jul 1994). In Proceedings of the 19th linear acceler- 
ator meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

The beam matching section between 433 MHz proton RFQ Linac 
and Alvarez Linac was developed. Six permanent magnetic 
quadrupole lenses (PMQs) and a double gapped buncher are in- 
stalled in a 565 mm beam matching section. Each PMQ is consist 
of eight trapezoidal magnets made of Nd-Fe-B. The beam match- 
ing section with the PMQs can be designed under the small space 
restriction. (author). 


13504 (JAERI-Conf—94-003, pp. 199-201) Development of Q- 
triplets for interdigital-H linac. Doi, M. (NKK Corp., Kawasaki, 
Kanagawa (Japan). Engineering Research Center); Arai, S.; 
Katayama, T.; Tomizawa, M.; Niki, K.; Hattori, T.; Yoshizawa, M. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (In 
Japanese). (CONF-9407138-: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

In the prototype facility of the Exotic-arena at INS, unstable nu- 
clei with a charge-to-mass ratio greater than 1/10 is accelerated 
from 170 to 1046 keV/u by an interdigital-H linac. IH linac consists 
of four tanks and three Q-triplets placed between tanks. In this 
type, the length of Q-triplets should be as short as possible in or- 
der to obtain a large longitudinal acceptance. The Q-triplet with 
high gradient and compact size was designed by 2D and 3D com- 
puter codes. A prototype model of the Q-triplet was constructed. 
The fied measurement with a hole probe, carried out. (author). 


13505 (JAERI-Conf-94-003, pp. 202-204) Development of 
MEBT Q-magnets for the JHP 1-GeV proton linac. Yoshino, 
Kazuo (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Ueno, Akira; Naito, Fujio; Kato, Takao; Yamazaki, 
Yoshishige. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Jul 1994. (In Japanese). (CONF-9407138-: 19. linear accelerator 
meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings 
of the 19th linear accelerator meeting in Japan. 346p. Order Num- 
ber DE95709882. Source: OSTI; NTIS; INIS. 

A radio-frequency quadrupole linac (RFQ) and a drift-tube linac 
(DTL) are under development for the 1-GeV high-intensity proton 
linac of the Japanese Hadron Project (JHP). We developed several 
quadrupole magnets to be used in the medium energy beam trans- 
port line (MEBT) between RFQ and DTL. Since the quadrupole 
magnets are short, being comparable to (1.4 to 2 times as long as) 
the bore diameter, the leakage flux along the beam axis is quite 
significant. In order to minimize the multipole components of mag- 
netic fields arising from the leakage flux, the pole-piece shape 
were determined on the basis of the three-dimensional analysis by 
using the MAFIA code package. In this paper, we describe the em- 
pirical results of the magnetic field measurements of the 
quadrupole magnets. Each of the multipole components is less 
than 0.3% of the quadrupole component. (author). 


13506 (JAERI-Conf-94-003, pp. 208-210) Investigation on 
barre-polishing for niobium superconducting cavities. Higuchi, 
Tamawo (Nomura Plating Co., Ltd., Kanuma, Tochigi (Japan). 
Kanuma Plant); Saito, Kenji; Noguchi, Shuichi; Ono, Masaaki; 
Kako, Eiji; Shishido, Toshio. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jul 1994. (In Japanese). (CONF-9407138-—: 19. lin- 
ear accelerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). 
In Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

Buffing has been used as pre-finishing of electropolishing(EP) for 
the TRISTAN superconducting niobium cavities. It demands spe- 
cialists and seems to be high cost. An easier and cheaper way 
must be developed for mass-production as a superconducting lin- 
ear collider like TESLA. Barrel-polishing satisfies the requirement if 
the finished surface is smooth enough. The experiment that exam- 
ines the character of barrel-polishing was started. The first output 
is presented in this paper. (author). 
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13507 (JAERI-Conf—94-003, pp. 211-213) DC breakdown ex- 
periment on niobium electrodes. Kako, E. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Noguchi, S.; Ono, 
M. Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. 
(In Japanese). (CONF-9407138-—: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

Breakdown field strength in ultrahigh vacuum at room tempera- 
ture was investigated for several pairs of niobium electrodes 
treated by surface preparation techniques similar to the surface 
treatment of niobium superconducting cavities. The first breakdown 
field of 38-78 MV/m was obtained in the chemical polished and the 
electro-polished electrodes. (author). 


13508 (JAERI-Conf-94-003, pp. 214-216) Development of 
L-band niobium superconducting RF cavities with high accel 
erating field. Saito, Kenji (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Noguchi, Shuichi; Ono, Masaaki; Kako, 
Eiji; Shishido, Toshio; Matsuoka, Masanori; Suzuki, Takafusa; 
Higuchi, Tamawo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1994. (In Japanese). (CONF-9407138-: 19. linear ac- 
celerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In 
Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

Superconducting RF cavity is a candidate for the TeV energy e*/ 
e- linear collider of next generation if the accelerating field is im- 
proved to 25-30 MV/m and much cost down is achieved in cavity 
fabrication. Since 1990, KEK has continued R and D of L-band nio- 
bium superconducting cavities focusing on the high field issue. A 
serious problem like Q-degradation due to vacuum discharge came 
out on the way, however, it has been overcome and presently all 
of cavities which were annealed at 1400degC achieved the accel- 
erating field of >25 MV/m with enough Qo value. Recent results 
on single cell cavities are described in this paper. (author). 


13509 (JAERI-Conf-94-003, pp. 219-221) The analysis of 
the phase shifter with stub-tuner. Hirano, K. (Power Reactor and 
Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai En- 
gineering Center); Wang, Y.L. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jul 1994. (in Japanese). (CONF-9407138-: 19. lin- 
ear accelerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). 
In Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 
The phase shifter with the stub-tuner was designed to reduce 
the power loss of stub plunger, which will be elements of the PNC 
10MeV CW high power electron linac. The dimensions of stub 
plunger were calculated using a computer code MAFIA. (author). 


13510 (JAERI-Conf-94-003, pp. 222-224) Development of 
RF source of the linac for KEKB-project. Fukuda, Shigeki (Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Nakao, Katumi; Saito, Yoshio; Michizono, Shinichiro; Anami, 
Shozo; Sato, Isamu. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1994. (in Japanese). (CONF-9407138-: 19. linear ac- 
celerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In 
Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

The KEKB-project (B-Factory project) requires an energy up- 
grade of the KEK linac from 2.5 GeV to 8.0 GeV. For this project, 
new 50-MW klystrons were designed and manufactured, based on 
the modification of the existing 30-MW klystron. We obtained good 
results for 50-MW klystrons; more than 50 MW output power less 
than 300 kV and 46-49% efficiency. The 50-MW klystron and the 
upgraded 30-MW klystron (MELCO PV3030A3) are compatible with 
the focusing electromagnet and the socket, if an auxiliary coil in 
the cathode region is changed. (author). 


13511 (JAERI-Conf-94-003, pp. 225-227) Development of 
klystron driver amplifier using transistor switch. Abe, S. (Free 
Electron Laser Research Inst., Inc., Osaka (Japan)); Morii, Y.; Os- 
hita, E.; Tomimasu, T.; Miyake, S.; Tanaka, K.; Nagatsuka, K.; 
Sato, K. Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 
1994. (In Japanese). (CONF-9407138-: 19. linear accelerator 
meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings 
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of the 19th linear accelerator meeting in Japan. 346p. Order Num- 
ber DE95709882. Source: OSTI; NTIS; INIS. 

FELI (Free Electron Laser Research Institute, Inc.) is constructing 
a free electron laser facility covering from 20 yum (infra-red region) 
to 0.35 ym (ultra-violet region), using an S-band linac. The linac is 
commissioning now. A klystron driver amplifier of the FELI RF sys- 
tem was constructed by using MOS-FET modules. In this report, 
we describe the performance of klystron driver amplifier. (author). 


13512 (JAERI-Conf—94-003, pp. 231-232) 120MW Dummy 
Load for Line-Type Pulsed Modulator. Honma, Hiroyuki (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); Shidara, 
Tetsuo; Kashiwagi, Atsushi; Hirahara, Toshiaki; Baba, Hitoshi; Shi- 
nohara, Kibatsu. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1994. (In Japanese). (CONF-9407138—: 19. linear ac- 
celerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In 
Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

120MW Coaxial type Dummy Load has been developed for Line- 
Type Modulator. Thick film resistor is used for Absorption of RF 
Power. High power test will be performed at KEK. (author). 


13513 (JAERI-Conf-94-003, pp. 233-235) RF system for the 
BTA. Touchi, Y. (Sumitomo Heavy Industries Ltd., Tokyo (Japan)); 
Ohtomo, K.; Fukumoto, Y.; Hoshika, K.; Tatumi, S.; Kumata, Y.; 
Murata, H.; Mizumoto, M.; Ito, N. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jul 1994. (In Japanese). (CONF-9407138—: 
19. linear accelerator meeting in Japan, Tokai (Japan), 20-22 Jul 
1994). In Proceedings of the 19th linear accelerator meeting in 
Japan. 346p. Order Number DE95709882. Source: OSTI; NTIS; 
INIS. 

A high power RF system for the linear accelerator of the Basic 
Technology Accelerator(BTA) was developed. This RF system is 
designed to generate 1.0MW peak power(pulse width is 1.2ms and 
repetition rate is 100Hz) at 201.25MHz. A tetrode of EIMAC 
4CM2,500KG is used for the final amplifier. Both the input and the 
output circuits are 3/4 wave length coaxial cavity. The power 1MW 


at 0.5% duty and 850kW at 12% duty was obtained in high power 
test combined with a dummy load. Combining the RF system with 
a RFQ linac, 2MeV proton beam of 50mA peak current was accel- 
erated successfully. (author). 


13514 (JAERI-Conf—94-003, pp. 236-238) Development of 
recirculating RF pulse compression system. 2. Yamaguchi, 
Seiya (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Enomoto, Atsushi; Anami, Shozo; Hanaki, Hirofumi; 
Otake, Yuji; Oogoe, Takao; Kakihara, Kazuhisa; Sato, Isamu. 
Japan Atomic Energy Research iInst., Tokyo (Japan). Jul 1994. (In 
Japanese). (CONF-9407138-: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

Development of an S-band RF pulse compression system using 
a traveling-wave resonator is underway to increase the energy of 
the PF 2.5 GeV linac up to 8.0 GeV for the KEKB project. Experi- 
ments using a low-power model are described in which peak 
output power of 5.55 is obtained. (author). 


13515 (JAERI-Conf—94-003, pp. 239-241) Development of a 
coaxial ceramics window for the KEK 40MeV linac. Naito, Fujio 
(National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); 
Takasaki, Eiichi; Sakai, Tsutomu. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Jul 1994. (In Japanese). (CONF-9407138-: 
19. linear accelerator meeting in Japan, Tokai (Japan), 20-22 Jul 
1994). In Proceedings of the 19th linear accelerator meeting in 
Japan. 346p. Order Number DE95709882. Source: OSTI; NTIS; 
INIS. 

At the KEK 40MeV proton linac, the ceramics windows, which 
are installed on the wall of the accelerating tank, have successfully 
worked during about 20 years. Recently, the coaxial-type ceramics 
window was fabricated for the JHP 1-GeV proton linac and has 
worked well. So, we have considered use of the coaxial-type ce- 
ramics window instead of the present window. At first, we have 
developed a new vacuum seal method of the ceramics window. 
Now, the preliminary test for the new window was done with a low 
power and will be carried out with about 2MW. In this report, the 
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new vacuum seal method and the results of the low power test are 
described. (author). 


13516 (JAERI-Conf-94-003, pp. 242-244) Development of 
long-pulse, high-flatness pulse power supply for an S-band 
klystron. Oshita, E. (Free Electron Laser Research Inst. Inc., Hi- 
rakata, Osaka (Japan)); Morii, Y.; Abe, S.; Tomimasu, T.; Ikeda, K.; 
Ito, |.; Miyai, Y.; Nakata, K.; Hakota, M. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1994. (In Japanese). (CONF- 
9407138-: 19. linear accelerator meeting in Japan, Tokai (Japan), 
20-22 Jul 1994). In Proceedings of the 19th linear accelerator 
meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

FELI(Free Electron Laser Research Institute, Inc.) is constructing 
a free electron laser facility covering from 20 yum (infra-red region) 
to 0.35 ym (ultra-violet region), using an S-band linac. This linac 
uses two S-band klystrons capable of supplying long and flat mi- 
crowave pulse in order to get the high stable and high quality 
FELs. In this paper, a long-pulse(24ys), high-flatness(0.08%) 
klystron pulse power supply developed by FELI and Nissin Electric 
Co. is described. (author). 


13517 (JAERI-Conf-94-003, pp. 248-250) Development of 
solid-state coaxial switch for KEKB. Katagiri, Hiroaki (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); Otake, 
Yuji. Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 
1994. (In Japanese). (CONF-9407138-: 19. linear accelerator 
meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings 
of the 19th linear accelerator meeting in Japan. 346p. Order Num- 
ber DE95709882. Source: OSTI; NTIS; INIS. 

A fast solid-state switch using FETs to be used for observing S- 
band rf waveforms, such as klystron or SLED cavity outputs, is 
under development for realizing real time and accurate monitoring 
of the KEKB rf system. This paper describes requirements, design 
and tests for evaluation of it. Results of the tests showed that the 
amplitude/phase stability was 0.05 dB and 0.5 deg, respectively, at 
the room temperature +0.5degC. (author). 


13518 (JAERI-Conf-94-003, pp. 260-262) Characteristic 
parameters of current transformer. Yanagida, Kenichi (JAERI- 
RIKEN Spring-8 Project Team, Tokyo (Japan)); Yoshikawa, Hiroshi; 
Suzuki, Shinsuke. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1994. (In Japanese). (CONF-9407138-—: 19. linear ac- 
celerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In 
Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

Optimization of characteristic parameters K; and w, which 
determine the output of current transformer are studied. K; is a pa- 
rameter of maximum voltage generation per 1A and u,~' is a 
minimum droop time of i-th droop. They depend on relative perme- 
ability, packing factor and size of the core. When the number of 
secondary windings is small, less than 3 turns, two or more droops 
appear because of not smaller K;(i>1). (author). 


13519 (JAERI-Conf—94-003, pp. 275-277) Beam transport of 
PF 2.5-GeV electron linac. 2. Shiraga, T. (Naruto Univ. of Educa- 
tion, Tokushima (Japan)); Tamiya, K.; Asami, A.; Suwada, T.; 
Furukawa, K.; Kamitani, T.; Kobayashi, H. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1994. (In Japanese). (CONF- 
9407138—: 19. linear accelerator meeting in Japan, Tokai (Japan), 
20-22 Jul 1994). In Proceedings of the 19th linear accelerator 
meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

It was continued to study how to correct the beam transport sys- 
tem of the above linac when a klystron became off. It was shown 
that the correction could be successfully applied by adjusting the 
focussing strength of Q-magnets simply in proportion to the beam 
energy difference produced by the switched off klystron. (author). 


13520 (JAERI-Conf—94-003, pp. 278-280) Alignment of low 
emittance accelerators. Matsui, Takaaki (ATC Co. Ltd., Hachioji, 
Tokyo (Japan)). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1994. (In Japanese). (CONF-9407138-—: 19. linear ac- 
celerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In 
Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 





Low emittance beam is essentially important for future high en- 
ergy accelerators. In order to obtain low emittance beam, precise 
alignment of accelerator components is required. We propose here 
a simple method of precise alignment of two adjacent components. 
With this method, the precision better than 50um is expected by 
using two theodolites. (author). 


13521 (JAERI-Conf-94-003, pp. 281-283) Positioning preci- 
sion of active support tables for magnets. Kanazawa, Yasunori 
(ATC Co. Ltd., Hachioji, Tokyo (Japan)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1994. (In Japanese). (CONF- 
9407138-: 19. linear accelerator meeting in Japan, Tokai (Japan), 
20-22 Jul 1994). In Proceedings of the 19th linear accelerator 
meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

The next generation accelerators, such as linear colliders, 
require alignment precision of components at least two or three or- 
ders of magnitude better than that has been achieved by the 
conventional methods. The active supporting table is one of the 
important elements to control the magnet position of such accelera- 
tors. This paper presents the testing results of performance on the 
vertical positioning of an active supporting table. The table showed 
the positioning accuracy of five microns without feedback control. 
(author). 


13522 (JAERI-Conf—94-003, pp. 284-286) Design of beam 
transport system of KEKB injector linac. Kamitani, T. (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)); Enomoto, 
A.; Sato, |. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Jul 1994. (In Japanese). (CONF-9407138—: 19. linear accelerator 
meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings 
of the 19th linear accelerator meeting in Japan. 346p. Order Num- 
ber DE95709882. Source: OSTI; NTIS; INIS. 

The KEK 2.5 GeV electron/positron linac is upgraded to a J- 


shaped linac. It is for the injection of 8-GeV electron and 3.5-GeV. 
(author). 


13523 (JAERI-Conf—94-003, pp. 287-289) Wire alignment 
system for ATF LINAC. Hayano, H. (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)); Takeda, S.; Matsumoto, 
H.; Matsui, T. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Jul 1994. (In Japanese). (CONF-9407138-: 19. linear accelerator 
meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings 
of the 19th linear accelerator meeting in Japan. 346p. Order Num- 
ber DE95709882. Source: OSTI; NTIS; INIS. 

A wire based alignment system is adopted to make less than 
40um precision alignment for injector linac of Accelerator Test Fa- 
cility (ATF). The system consists of two stretched SUS wires, 
pickup coils and active mover stages. The position of pickup coils 
in a mount which will be installed into LINAC stages is set to the 
calculated wire position prior to installation. All of LINAC stages are 
then moved to keep the calculated position by the active mover. 
The test results of wire position detection in a long term are de- 
scribed. (author). 


13524 (JAERI-Conf—94-003, pp. 290-292) Present status of 
the 40MeV proton linac at KEK. Takenaka, Tateru (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Igarashi, 
Zenei; Kato, Takao; Kubota, Chikashi; Machida, Shinji; Nanmo, Ke- 
sao; Takasaki, Eiichi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1994. (In Japanese). (CONF-9407138—: 19. linear ac- 
celerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In 
Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

At the KEK-40MeV proton linac, during a long shut-down in 1992 
and 1993, 10 drift-tubes, which are installed at the upper side of 
the first tank, 11 ion-pump elements were exchanged. The other 
maintenances for the tanks and the RF-sources have been carried 
out. After these exchange, we had many serious problems; for 
examples, vacuum leakage, variation of an accelerating field, stop- 
ping the hole for water to flow in the drift-tube, and so on. In this 
report, how to improve these problems and the present status of 
the proton linac are described. (author). 


13525 (JAERI-Conf-94-003, pp. 293-297) Current status of 
the JAERI FEL facility. Minehara, Eisuke (Japan Atomic Energy 
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Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Nagai, Ryoji; Sawamura, Masaru. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1994. (CONF-9407138—: 19. lin- 
ear accelerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). 
In Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

A prototype for a quasi-cw, and high-average power free elec- 
tron laser driven by a 15 MeV super-conducting rf linac has been 
developed, and constructed at Tokai, JAERI. Expected cryo- 
genic (stand-by loss<3.5W at 4.5K) and accelerating fields’ 
performances (Eacc ~7MV/m and Q~2x10*9) of four JAERI super- 
conducting accelerator modules have been demonstrated, and 
installed them in the FEL accelerator vault. Optical resonators and 
beam transport systems, which have been already assembled, are 
now under commissioning. A preliminary beam test of the JAERI 
superconducting rf linac FEL has been successfully performed to 
get an electron beam at around 15 MeV. (author). 


13526 (JAERI-Conf—94-003, pp. 298-300) Radiation shield 
and safety system for the JAERI FEL. Ohkubo, Makio (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Minehara, Eisuke; Sugimoto, Masayoshi; 
Sawamura, Masaru; Nagai, Ryoji; Takao, Masaru; Suzuki, Yasuo. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. 
(CONF-9407138—: 19. linear accelerator meeting in Japan, Tokai 
(Japan), 20-22 Jul 1994). In Proceedings of the 19th linear acceler- 
ator meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

Outline of the superconducting linac for the JAERI FEL facility, 
the radiation shielding and an interlock system are described 
briefly. (author). 


13527 (JAERI-Conf-94-003, pp. 301-303) Design of 100kW 


proton beam stopper for BTA in JAERI. Kawai, M. (Toshiba 
Corp., Kawasaki, Kanagawa (Japan)); Sakogawa, K.; Mizumoto, 
M.; Kusano, J.; Hasegawa, K.; Oguri, H.; Ito, N.; Murata, H. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (In Japan- 


ese). (CONF-9407138-: 19. linear accelerator meeting in Japan, 
Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th linear 
accelerator meeting in Japan. 346p. Order Number DE95709882. 
Source: OSTI; NTIS; INIS. 

The design study on the proton beam stopper with 100 kW aver- 
age power of BTA (Basic Technology Accelerator) has been made 
as a one of the activities of the OMEGA Project. The stopper is 
composed of copper plates and a sheathing of carbon fiber com- 
plex material and tungsten alloy W-30Cu. Heat flux input at the 
beam stopper is assumed 1.68 and SMW/m?. Analysis of tempera- 
ture distributions and thermal stress is made with the finite element 
method code ABAQUS. The calculated results verify that the stop- 
per satisfies the design criteria on thermal properties. (author). 


13528 (JAERI-M-94-019, pp. 158) Experiments using accel 
erators for space application. Shimano, Yosuke (National Space 
Development Agency of Japan, Tokyo (Japan)). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Feb 1994. (CONF-9311139-: 
1993 symposium on nuclear data, Tokai (Japan), 18-19 Nov 1993; 
INDC(JPN)}-169/L). In Proceedings of the 1993 symposium on nu- 
clear data. 441p. Order Number DE94012554. Source: OSTI; 
NTIS; INIS. 

It is necessary for space application to conduct experiments us- 
ing accelerators. We would like to discuss the situation and the 
problems of using the accelerators for engineering purpose. (au- 
thor). 


13529 (JAERI-M-94-019, pp. 183-190) Spectrometry of sev- 
eral tens MeV neutrons penetrating through shields using 
organic liquid scintillator at 90 MeV AVF cyclotron facility, 
TIARA. Nakao, Noriaki (Tohoku Univ., Sendai (Japan). Cyclotron 
and Radioisotope Center); Nakamura, Takashi; Takada, Masashi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 1994. 
(CONF-9311139-: 1993 symposium on nuclear data, Tokai 
(Japan), 18-19 Nov 1993; INDC(JPN)-169/L). In Proceedings of 
the 1993 symposium on nuclear data. 441p. Order Number 
DE94012554. Source: OSTI; NTIS; INIS. 

We measured the neutron spectra penetrating through concrete 
shields which were up to 2 m thick using BC501A organic liquid 
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scintillator with 40.5 and 64.5 MeV quasi-monoenergetic neutrons 
in the AVF cyclotron of the TIARA (Takasaki lon Accelerator for Ad- 
vanced Radiation Application) facility, JAERI. The source neutrons 
were produced from 3.6 mm and 5.2 mm thick ’Li targets bom- 
barded by 43.5 and 67.0 MeV protons, respectively, and were 
measured with the TOF method. For analysis of penetrating neu- 
tron spectra, we used the unfolding method with the FERDOU 
code. In advance to the spectrum analysis, the response function 
of this scintillator was measured with the TOF method in TIARA, 
CYRIC and RIKEN, and was compared with that calculated using 
the Monte Carlo code, SCINFUL. The comparison showed good 
agreement below 20 MeV, but some discrepancy above 20 MeV, 
owing to the inaccurate cross sections of carbon reactions and light 
yields of produced charged particles. The measured neutron spec- 
tra were compared with the MORSE Monte Carlo calculation using 
the DLC-119/HILO86 multi-group cross section library. The com- 
parison revealed that the calculated spectra are in good agreement 
with the measured spectra. From the measured results, the attenu- 
ation profile in concrete and neutron flux distribution on shield 
surface could be clarified for various neutron energies. (author). 


13530 (JAERI-M—94-019, pp. 200-209) Characterization and 
application of 20-90 MeV ’Li(p,n) neutron source at TIARA. 
Baba, Mamoru (Tohoku Univ., Sendai (Japan). Faculty of Engineer- 
ing); Kiyosumi, Takehide; Iwasaki, Tomohiko. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Feb 1994. (CONF-9311139-: 1993 
symposium on nuclear data, Tokai (Japan), 18-19 Nov 1993; 
INDC(JPN)—169/L). In Proceedings of the 1993 symposium on nu- 
clear data. 441p. Order Number DE94012554. Source: OSTI; 
NTIS; INIS. 

The neutron flux spectrum of the ’Li(p,n) neutron source has 
been measured for 43 and 67 MeV protons at the mono-energetic 
neutron source facility of TIARA in Takasaki Establishment, Japan 
Atomic Energy Research Institute using a newly developed proton- 
recoil telescope. By use of the telescope, double-differential proton, 
deuteron and triton emission cross sections of carbon were mea- 


sured for 64 MeV neutrons at 7 laboratory angles from 7.2deg to 
120deg. (author). 


13531 (JAERI-Review—94-005) JAERI TIARA annual report 
vol. 3 (1993). April 1993 - March 1994. Ishigaki, Isao (Japan 
Atomic Energy Research Inst., Takasaki, Gunma (Japan). Takasaki 
Radiation Chemistry Research Establishment); Tanaka, Ryuichi; 
Seguchi, Tadao (eds.). Japan Atomic Energy Research iInst., Tokyo 
(Japan). Nov 1994. 264p. Order Number DE95757790. Source: 
OSTI; NTIS; INIS. 

This annual report describes research activities which have been 
performed with the JAERI TIARA (Takasaki lon Accelerators for 
Advanced Radiation Application) facilities from April 1, 1993 to 
March 31, 1994. Summary reports of 80 papers and brief descrip- 
tions on status of TIARA in the period are contained. A list of 
publications, the type of research collaborations and organization 
of TIARA are also given as appendices. (author). 


13532 (JINR-4-67-94, pp. 40-49) The Nuclotron Internal Tar- 
gets. Artemov, A.S. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1994. In JINR Rapid 
Communications. Collection. 75p. Order Number DE95625142. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The peculiarities of the nucieus-internal target interaction at the 
synchrotrons are theoretically investigated. Taking this interaction 
into account, analytical expressions for luminosities averaged over 
cycle time, time evolution of the current, transverse and 
longitudinal emittances are obtained. The graphical functions, char- 
acterizing the luminosities and parameter evolution of a d, C and 
Ar nucleus beam with energies of 1 and 6 A GeV for different inter- 
nal targets at the Nuclotron are presented. 10 refs., 7 figs. 


13533 (KEK-PROC—93-10, pp. 343-345) Help system for 
control of JAERI FEL (Free Electron laser). Sugimoto, Masayoshi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Aug 1993. (CONF-9307187—: 18. linear 
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accelerator meeting, Tsukuba (Japan), 21-23 Jul 1993). In Pro- 
ceedings of the 18th linear accelerator meeting in Japan. 471p. 
Order Number DE94777550. Source: OSTI; NTIS; INIS. 

The control system of JAERI FEL (Free Electron Laser) has a 
help system to provide the information necessary to operate the 
machine and to develop the new user interface. As the control soft- 
ware is constructed on the MS-Windows 3.x, the hyper-text feature 
of the Windows help system can be accessed. It consists of three 
major parts: (1) on-line help, (2) full document, and (3) tutorial sys- 
tem. (author). 


13534 (LA-12835-C, pp. 41-47) Designing accelerators 
without the perfect simulation code. Stevenson, G.R. (CERN, 
Geneva (Switzerland)); Fasso, A.; Hoefert, M. Los Alamos National 
Lab., NM (United States). Oct 1994. (CONF-930168—: Simulating 
accelerator radiation environments workshop, Santa Fe, NM 
(United States), 11-15 Jan 1993). In Proceedings of the Workshop 
on Simulating Accelerator Radiation Environments. 269p. Order 
Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed computer programs which follow the development of 
cascades induced by the interaction of high-energy particles in 
matter have been available since the late 1960s. They have only 
reached a high degree of sophistication and accuracy in the last 
few years. The radiological safety of most proton accelerators was 
therefore guaranteed without the use of these programs. This pa- 
per illustrates the methods then used, their successes and their 
limitations. 


13535 (LA-12835-C, pp. 201-203) Accelerator production of 
tritium activation experiment at Los Alamos. Butler, G.W. (Los 
Alamos National Lab., NM (United States)). Los Alamos National 
Lab., NM (United States). Oct 1994. (CONF-930168-: Simulating 
accelerator radiation environments workshop, Santa Fe, NM 
(United States), 11-15 Jan 1993). In Proceedings of the Workshop 
on Simulating Accelerator Radiation Environments. 269p. Order 
Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos Accelerator Production of Tritium (APT) system 
design is based on irradiating SHe (enclosed in metal tubing) with 
neutrons produced from spallation reactions of 800 MeV protons 
incident on heavy metal targets (lead and tungsten) and thermal- 
ized in a heavy water moderator. A large inventory of radioactive 
isotopes will be generated in the spallation target during such an ir- 
radiation. The shortest lived isotopes contribute to the decay heat 
of the system and are the most hazardous should they be released 
to the atmosphere. The long lived isotopes will contribute to the 
long-term hazardous waste which must be considered as waste for 
disposal. Model calculations of the Los Alamos design have been 
done, and although they are believed to be accurate to about a 
factor of 2 in predicting overall radioactivity, there are indications 
that individual isotope production rates may differ by as much as 
factors of 3 to 10, depending on the theoretical model used. These 
considerations made it necessary to conduct this activation experi- 
ment in order to obtain more accurate production data for 
benchmarking the model calculations. 


13536 (LA-12835-C, pp. 250-262) Combined analysis in 
scraper & beam dump design. Dao, B. Los Alamos National 
Lab., NM (United States). Oct 1994. (CONF-930168-: Simulating 
accelerator radiation environments workshop, Santa Fe, NM 
(United States), 11-15 Jan 1993). In Proceedings of the Workshop 
on Simulating Accelerator Radiation Environments. 269p. Order 
Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a combined analysis of scraper and beam 
dumps for the Superconducting Super Collider. It looks at issues 
related to energy deposition, thermal response, stress analysis, 
and validation for the design performance. The scraper has to be 
able to dissipate a certain heat load, yet maintain very rigid spatial 
locations, and the beam dump is subject to extreme stresses from 
concentrated energy deposition. 


13537 (LBL-36072) Induced radioactivity in Bevatron con- 
crete radiation shielding blocks. Moeller, G.C.; Donahue, R.J. 
Lawrence Berkeley Lab., CA (United States). Jul 1994. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE95008354. Source: OSTI; 
NTIS; INIS; GPO Dep. 





The Bevatron accelerated protons up to 6.2 GeV and heavy ions 
up to 2.1 GeV/amu. It operated from 1954 to 1993. Radioactivity 
was induced in some concrete radiation shielding blocks by prompt 
radiation. Prompt radiation is primarily neutrons and protons that 
were generated by the Bevatron’s primary beam interactions with 
targets and other materials. The goal was to identify the gamma- 
ray emitting nuclides (t;;2 > 0.5 yr) that could be present in the 
concrete blocks and estimate the depth at which the maximum ra- 
dioactivity presently occurs. It is shown that the majority of 
radioactivity was produced via thermal neutron capture by trace el- 
ements present in concrete. The depth of maximum thermal 
neutron flux, in theory, corresponds with the depth of maximum in- 
duced activity. To estimate the depth at which maximum activity 
occurs in the concrete blocks, the LAHET Code System was used 
to calculate the depth of maximum thermal neutron flux. The pri- 
mary beam interactions that generate the neutrons are also 
modeled by the LAHET Code System. 


13538 (LBL-36133) High-brightness beamline for X-ray 
spectroscopy at the advanced light source. Perera, R.C.C. 
(Lawrence Berkeley Lab., CA (United States)); Jones, G.; Lindle, 
D.W. Lawrence Berkeley Lab., CA (United States). Aug 1994. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-940714—49: International 
meeting on synchrotron radiation instrumentation, Stony Brook, NY 
(United States), 18-22 Jul 1994). Order Number DE95006582. 
Source: OSTI; INIS; NTIS; GPO Dep. 

Beamline 9.3.1 at the Advanced Light Source (ALS) is a window- 
less beamline, covering the 1-6 keV photon-energy range, 
designed to achieve the goals of high energy resolution, high flux, 
and high brightness at the sampie. When completed later this year, 
it will be the first ALS monochromatic hard-x-ray beamline, and its 
brightness will be an order-of-magnitude higher than presently 
available in this energy range. In addition, it will provide flux and 
resolution comparable to any other beamline now in operation. To 
achieve these goals, two technical improvements, relative to exist- 
ing x-ray beamlines, were incorporated. First, a somewhat novel 
optical design for x-rays, in which matched toroidal mirrors are po- 
sitioned before and after the double-crystal monochromator, was 
adopted. This configuration allows for high resolution by passing a 
collimated beam through the monochromator, and for high bright- 
ness by focusing the ALS source on the sample with unit 
magnification. Second, a new “Cowan type” double-crystal 
monochromator based on the design used at NSLS beamline X- 
24A was developed. The measured mechanical precision of this 
new monochromator shows significant improvement over existing 
designs, without using positional feedback available with piezoelec- 
tric devices. Such precision is essential because of the high 
brightness of the radiation and the long distance (12m) from the 
source (sample) to the collimating (focusing) mirror. This combina- 
tion of features will provide a bright, high resolution, and stable 
x-ray beam for use in the x-ray spectroscopy program at the ALS. 


13539 


(LBL-36347-Pt.1) Proceedings of the workshop on 
lon source issues relevant to a pulsed spallation neutron 
source: Part 1: Workshop summary. Schroeder, L.; Leung, K.N.; 
Alonso, J. (eds.). Lawrence Berkeley Lab., CA (United States). Oct 


1994. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9410233-Pt.1: 
Workshop on ion source issues relevant to a pulsed spallation neu- 
tron source, Berkeley, CA (United States), 24-26 Oct 1994). Order 
Number DE95009111. Source: OSTI; NTIS; INIS; GPO Dep. 

The workshop reviewed the ion-source requirements for high- 
power accelerator-driven spallation neutron facilities, and the 
performance of existing ion sources. Proposals for new facilities in 
the 1- to 5-MW range call for a widely differing set of ion-source 
requirements. For example, the source peak current requirements 
vary from 40 mA to 150 mA, while the duty factor ranges from 1% 
to 9%. Much of the workshop discussion centered on the state-of- 
the-art of negative hydrogen ion source (H~) technology and the 
present experience with Penning and volume sources. In addition, 
other ion source technologies, for positive ions or CW applications 
were reviewed. Some of these sources have been operational at 
existing accelerator complexes and some are in the source- 
development stage on test stands. 
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13540 (LBL-36347-Pt.2) Proceedings of the workshop on 
lon source issues relevant to a pulsed spallation neutron 
source: Part 2 workshop presentations. Schroeder, L.; Leung, 
Ka-Ngo; Alonso, J. (eds.). Lawrence Berkeley Lab., CA (United 
States). Oct 1994. 531p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9410233—Pt.2: Workshop on ion source issues relevant to a pulsed 
spallation neutron source, Berkeley, CA (United States), 24-26 Oct 
1994). Order Number DE95004818. Source: OSTI; NTIS; INIS; 
GPO Dep. 

As part of the Lawrence Berkeley Laboratory Pulsed Spallation 
Source study, this Workshop was convened to address ion-source 
technology’s present status with respect to the next-generation 
Pulsed Spallation Source in the 1-5 MW range for the neutron 
scattering community. Considerations of Low Energy Beam 
Transport (LEBT) parameters and designs were included in the dis- 
cussions throughout the Workshop. lon-source requirements and 
actually-achieved performances were assessed, resulting in a de- 
termination of research and development requirements to bridge 
the gap. Part 1 of these Proceedings summarizes the Workshop; 
Part 2 contains viewgraphs of Workshop presentations. 


13541 (LBL-36545) A systems study of an RF power 
source for a 1 TeV next linear collider based upon the 
relativistic-klystron two-beam accelerator. Yu, S. (Lawrence 
Berkeley Lab., CA (United States)); Goffeney, N.; Deadrick, F. 
Lawrence Berkeley Lab., CA (United States); Lawrence Livermore 
National Lab., CA (United States). Nov 1994. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098 ; W-7405-ENG-48. (CONF-9410218-8: Pulsed radio 
frequency sources for linear colliders, Long Island, NY (United 
States), 2-7 Oct 1994). Order Number DE95006571. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A systems study, including physics, engineering and costing, has 
been conducted to assess the feasibility of a relativistic-klystron 
two-beam-accelerator (RK-TBA) system as a RF power source 
candidate for a 1 TeV linear collider. Several key issues associated 
with a realizable RK-TBA system have been addressed, and 
corresponding schemes have been developed and examined quan- 
titatively. A point design example has been constructed to present 
a concrete conceptual design which has acceptable transverse and 
longitudinal beam stability properties. The overall efficiency of RF 
production for such a power source is estimated to be 36%, and the 
cost of the full system is estimated to be less than 1 billion dollars. 


13542 (NIRS-M-96) Simulation study on ion extraction 
from ECR ion sources. Fu, S.; Kitagawa, A.; Yamada, S. National 
Inst. of Radiological Sciences, Chiba (Japan). Jul 1993. 39p. Order 
Number DE95757579. Source: OSTI; NTIS; INIS. 

In order to study beam optics of NIRS-ECR ion source used in 
HIMAC, EGUN code has been modified to make it capable of mod- 
eling ion extraction from a plasma. Two versions of the modified 
code are worked out with two different methods in which 1-D and 
2-D sheath theories are used respectively. Convergence problem 
of the strong nonlinear self-consistent equations is investigated. 
Simulations on NIRS-ECR ion source and HYPER-ECR ion source 
(in INS, Univ. of Tokyo) are presented in this paper, exhibiting an 
agreement with the experimental results. Some preliminary sugges- 
tions on the upgrading the extraction systems of these sources are 


also proposed. (author). 


13543 (SLAC-PUB-6726) Developments in the electron gun 
simulation program, EGUN. Herrmannsfekit, W.B. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Nov 1994. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9410218-7: Pulsed radio fre- 
quency sources for linear colliders, Long Island, NY (United 
States), 2-7 Oct 1994). Order Number DE95008137. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the developments in the electron gun simu- 
lation programs that are based on EGUN with its derivatives and 
supporting programs. Much of the code development has been 
inspired by technology changes in computer hardware; the implica- 
tions of this evolution on EGN2 are discussed. Some examples 
and a review of the capabilities of the EGUN family are described. 
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13544 (ANL/ASD/CP-83476) Construction and commis- 
sioning of the positron accumulator ring for the APS. Borland, 
M. Argonne National Lab., IL (United States). [1994]. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-941129-20: 13. international conference 
on the application of accelerators in research and industry, Denton, 
TX (United States), 7-10 Nov 1994). Order Number DE95005868. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The injector for the Advanced Photon Source (APS) incorporates 
a 450-MeV positron accumulator ring (PAR) to accumulate and 
damp positrons from the 60Hz linac during each cycle of the 2-Hz 
synchrotron. An overview of PAR hardware is presented. Commis- 
sioning of the PAR is well underway using electrons. Studies have 
produced a modified lattice model using three free parameters that 
agrees well with measurements. Principle problems are high leak- 
age fields from the septum and ion trapping. 


13545 (ANL/XFD/CP-—83518) Heat transfer issues in high- 
heat-load synchrotron x-ray beams. Khounsary, A.M.; Mills, D.M. 
Argonne National Lab., IL (United States). Sep 1994. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-941142-31: American Society of Me- 
chanical Engineers’ winter annual meeting, Chicago, IL (United 
States), 9-11 Nov 1994). Order Number DE95005864. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this paper, a short description of the synchrotron radiation x- 
ray sources and the associated power loads is given, followed by a 
brief description of typical synchrotron components and their heat 
load. It is emphasized that the design goals for most of these com- 
ponents is to limit (a) temperature, (b) stresses, or (c) strains in the 
system. Each design calls for a different geometry, material selec- 
tion, and cooling scheme. Cooling schemes that have been utilized 
so far are primarily single phase and include simple macrochannel 
cooling, microchannel cooling, contact cooling, pin-post cooling, 
porous-flow cooling, jet cooling, etc. Water, liquid metals, and vari- 
ous cryogenic coolants have been used. Because the trend in 
x-ray beam development is towards brighter (i.e., more powerful) 
beams and assuming that no radicai changes in the design of x- 
ray generating machines occurs in the next few years, it is fair to 
state that the utilization of various effective cooling schemes and, 
in particular, two-phase flow (e.g., subcooled boiling) warrants fur- 
ther investigation. This, however, requires a thorough examination 
of stability and reliability of two-phase flows for high-heat-flux com- 
ponents operating in ultrahigh vacuum with stringent reliability 
requirements. 


13546 (DESY—94-238) Experimental techniques and 
physics in a polarized storage ring. Dueren, M. (Erlangen- 
Nuernberg Univ., Erlangen (Germany). Physikalisches Inst.); Zapfe, 
K. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Dec 1994. 47p. (CONF-9408223—-: Summer school on 
hadronic aspects of collider physics; 6. Rencontres de Blois: Heart 
of the matter - from nuclear interactions to quark-gluon dynamics; 
6. Rencontres de Blois: heart of the matter - from nuclear interac- 
tions to quark-gluon Order Number DE95755641. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In May 1994 spin rotators were brought into operation at HERA 
and for the first time longitudinal electron polarization was pro- 
duced in a high energy storage ring. A Compton polarimeter is 
used for optimization of the polarization to values of up to 70%. 
HERMES is a new experiment designed to study the spin structure 
of the nucleon by deep inelastic scattering from the proton and 
neutron using the longitudinally polarized electron beam at HERA 
and internal polarized gas targets. The density of the gas targets is 
increased by a storage cell by two orders of magnitude compared 
to a free gas jet. Data taking begins in 1995 with measurements 
on polarized spin structure functions and also on semi-inclusive po- 
larized hadron production. The inclusive physics program is in 
competition with experiments at CERN and SLAC. The semi- 
inclusive physics program promises to solve basic questions of the 
spin structure of matter by decomposing the spin contributions of 
the different quark flavors. (orig.) 
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13547 (DOE/ER/40644-T1) Polarizing matter and antimat- 
ter: A new method. Final report. Onei, Y. lowa Univ., lowa City, 
IA (United States). Dec 1994. 62p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-91ER40644. 
Order Number DE95007109. Source: OSTI; NTIS; INIS; GPO Dep. 

Several years ago a self-polarization effect for stored (anti- 
)protons and ions was investigated theoretically. The effect is 
based on the well-known Stern-Gerlach effect in gradient fiekds. 
The aim of the ongoing measurements at the Indiana University 
Cyclotron Facility (IUCF) is to verify experimentally the various as- 
sumptions on which this effect is based. The final goal is to 
demonstrate this new polarization effect. The proposed effect could 
be a powerful tool to produce polarized stored hadron beams both 
in the low-energy range and at SSC and LHC energies. In this 
progress report the authors will describe the progress in three 
parts: (A) experimental work at IUCF Cooler Ring; (B) the exten- 
sive computer simulations of the spin stability for the IUCF Cooler 
Ring; and (C) theoretical studies. 


13548 (KEK-94-6) The development of the septum mag- 
nets for TRISTAN Accumulation Ring injection. Sakamoto, Y.; 
Satoh, K.; Nakayama, H. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Sep 1994. 23p. (In Japanese). Order 
Number DE95757792. Source: OSTI; NTIS; INIS. 

The injection of electron beams to TRISTAN Accumulation Ring 
(AR) was started in November 1983 and positron injection started 
in November 1985. For injection of electron and positron beams to 
AR, the new types of septum magnets were developed. These 
septum magnets are satisfactorily working without serious failures. 


In this paper, we report the performance of these septum magnets. 
(author). 


13549 (LBL-36572) Beam-beam effects. Zholents, A. 
Lawrence Berkeley Lab., CA (United States). Dec 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CBP-—131; CONF-9409258-7: Work- 
shop on nonlinear dynamics in particle accelerators: theory and 
experiments, Arcidosso (Italy), 4-9 Sep 1994). Order Number 
DE95008443. Source: OSTI; NTIS; INIS; GPO Dep. 

The term beam-beam effects is usually used to designate differ- 
ent phenomena associated with interactions of counter-rotating 
beams in storage rings. Typically, the authors speak about beam- 
beam effects when such interactions lead to an increase of the 
beam core size or to a reduction of the beam lifetime or to a 
growth of particle’s population in the beam halo and a correspon- 
dent increase of the background. Aithough observations of 
beam-beam effects are very similar in most storage rings, it is very 
likely that every particular case is largely unique and machine- 
dependent. This constitutes one of the problems in studying the 
beam-beam effects, because the experimental results are often 
obtained without characterizing a machine at the time of the exper- 
iment. Such machine parameters as a dynamic aperture, tune 
dependencies on amplitude of particle oscillations and energy, be- 
tatron phase advance between the interaction points and some 
others are not well known, thus making later analysis uncertain. 
The authors begin their discussion with demonstrations that beam- 
beam effects are closely related to non linear resonances. Then, 
they will show that a non linearity of the space charge field is re- 
sponsible for the excitation of these resonances. After that, they 
will consider how beam-beam effects could be intensified by ma- 
chine imperfections. Then, they will discuss a leading mechanism 
for the formation of the beam halo and will describe a new tech- 
nique for beam tails and lifetime simulations. They will finish with a 
brief discussion of the coherent beam-beam effects. 


13550 (LBL-PUB—742/3-94) The advanced light source: 
America’s brightest light for science and industry. Cross, J.; 
Lawler, G. Lawrence Berkeley Lab., CA (United States). Mar 1994. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE95006520. Source: 
OSTI; NTIS; INIS; GPO Dep. 

America’s brightest light comes from the Advanced Light Source 
(ALS), a national facility for scientific research, product develop- 
ment, and manufacturing. Completed in 1993, the ALS produces 
light in the ultraviolet and x-ray regions of the spectrum. Its ex- 
treme brightness provides opportunities for scientific and technical 





progress not possible anywhere else. Technology is poised on the 
brink of a major revolution - one in which vital machine compo- 
nents and industrial processes will be drastically miniaturized. 
Industrialized nations are vying for leadership in this revolution - 
and the huge economic rewards the leaders will reap. 


44 INSTRUMENTATION 


4401 Radiation instrumentation 


Refer also to citation(s) 12199, 12232, 12313, 12579, 12585, 
12586, 12588, 12591, 12903, 12904, 13023, 13456, 13457, 13702, 
13738, 13862, 13908, 14030, 14031, 14032, 14033, 14057, 14193, 
14302, 14307, 14336, 14380, 14382, 14408, 14409, 14410, 14413, 
14414, 14415, 14416, 14417, 14418, 14631, 14647, 14661, 14686 


13551 (ANL/HEP/CP-94-85) Test of a ZEUS BCAL module 
including presampler and shower max detector in a low en- 
ergy beam. Mikunas, D. (Argonne National Lab., IL (United 
States)). Argonne National Lab., IL (United States). [1995]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9409268-5: 5. international 
conference on calorimetry in high energy physics, Upton, NY 
(United States), 25 Sep - 1 oct 1994). Order Number DE95007080. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Two possible upgrades, a shower max detector and a presam- 
pler, designed to improve the low energy electron/hadron 
separation capabilities of the ZEUS barrel calorimeter are de- 
scribed. Testbeam results are reported. 


13552 (BNL-61333) Irradiation study on GEM IPC preamp/ 
shaper. Kandasamy, A. Brookhaven National Lab., Upton, NY 
(United States). Jan 1995. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE95007307. Source: OSTI; NTIS; INIS; GPO Dep. 

The Preamplifier/Shaper Integrated Circuit for the GEM Interpo- 
lating Pad Chamber (IPC), designed by Paul. O'Connor, 
Brookhaven National Laboratory is for amplifying the charge signal 
from the Pad cathodes into a voltage pulse which goes to the Ana- 
log Random Access Memory (ARAM) integrated circuit. The GEM 
IPC integrated circuit has a SemiGaussian voltage pulse output 
with a 30ns shaping time. The integrated circuits were fabricated 
using Harris Semiconductors AVLSI1-RA process in-order for the 
electronics on the wafer to survive up to 2 mad of ionizing radiation 
during its operation life time. The details of the electronics on the 
GEM IPC integrated circuits is explained in the design memoran- 
dum by Paul. O’Connor. The purpose of this study is to determine 
the ability of the electronics on this IC fabricated using the above 
process to withstand ionizing radiation up to the above mentioned 
dose level. 


13553 (CEA-N—-2756) Gamma and X 93 spectrometry. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Applications et de la Metrologie des Rayonnements lonisants. May 
1994. 422p. (In French). (CONF-9310279—: Three days on gamma 
and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). Order Number DE95624754. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Meetings of Gamma and X 93 Spectrometry were held on 
12-14 October 1993. The symposium was organized into six ses- 
sions: Instrumentation development, Nuclear matter measurement, 
Method and calibration, Medical applications, Environment survey 
(radioactive traces measurement), other applications (spent fuels 
analysis, various techniques). Separate abstracts were prepared 
for all the papers in this volume. (TEC). 


13554 (CEA-N-2756, pp. 13-16) Help to expert appraise- 
ment of works of art by X spectrometry. Adam, A. (CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 91 (France)). CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
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Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The scientific analysis contributes efficiently to the study of art 
objects. X-ray fluorescence (XRF) have two main advantages: no 
sample and no destructive method. The presence of anachronistic 
constituents can be revealed and sometimes works can be dated 
with well-known objects comparison. In this paper we report on 
three examples or XRF applications: pigments analysis of eigh- 
teenth century painting, anachronistic constituents search in white 
pigments used by Douanier Rousseau and creation of data bank 
concerning alloys of Camille Claudel works. (author). 6 figs., 1 tab. 


13555 (CEA-N-2756, pp. 17-22) Detectors working at very 
low temperature: new prospects for ionizing radiation spec- 
troscopy. Masse, D. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Applications et de la Metrologie 
des Rayonnements lonisants); Bouchard, J.; Coursol, N.; Picolo, 
J.L.; Torre, J.P.; Coron, N.; Marcillac, P. de. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et 
de la Metrologie des Rayonnements lonisants. May 1994. (In 
French). (CONF-9310279-: Three days on gamma and x-rays 
spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 Oct 
1993). In Gamma and X 93 spectrometry. 422p. Order Number 
DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The recent development of detectors working at very low temper- 
ature in the field of radioactivity let us hope for an improvement in 
energy resolution and for a reduction of the detection threshold. 
When comparing the performances of ionization based semicon- 
ductor detectors we can expect an amelioration of one or two 
orders of magnitude. This paper presents the basic principle of 
these detectors. The actual performances and possibilities of these 
detectors are detailed for the different emissions (X,7,6 and a 
rays). The possible applications in metrology and in ionizing radia- 
tion analysis are pointed out. (authors). 5 figs., 1 tab., 28 refs. 


13556 (CEA-N-2756, pp. 29-31) Recent developments in 
the field of scintillator detectors. Dathy, C. (CRISMATEC, 77 - 
Nemours (France)); Marienbach, E. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). in Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The use of scintillation detectors in a wide range of activities 
such as physics, oil drilling, non-destructive assay and medical im- 
agery needs to perfect specific systems. In this paper, we describe 
the latest development in this field. (authors). 2 figs., 2 refs. 


13557 (CEA-N-2756, pp. 33-37) High resolution gamma 
spectroscopy with CDTE detectors. Richter, M. (Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucleaires); Siffert, P. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
des Applications et de la Metrologie des Rayonnements lonisants. 
May 1994. (in French). (CONF-9310279—: Three days on gamma 
and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). In Gamma and X 93 spectrometry. 422p. Order 
Number DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

Cadmium Telluride detectors have found a widespread use in 
high resolution gamma ray spectrometry. We discuss status and 
perspectives of hemispherical shaped devices, planar detectors 
with electronic pulse processing and PIN diode structures on highly 
resistive CDTE material. Several actual applications of CDTE de- 
tectors in gamma spectroscopy are presented. (authors). 6 figs., 6 
refs. 


13558 (CEA-N-2756, pp. 39-42) Comparison with gamma 
ray spectrometry of different CDTE materials. Mathy, F. (CEA 
Centre d’Etudes de Grenoble, 38 (France). Lab. d’Electronique et 
d’Instrumentation); Lajzerowicz, J.; Baffert, N.; Saumon, M. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Applications et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 
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Cadmium telluride (CDTE) is today one of the best semiconduc- 
tors for room temperature gamma ray spectrometry in the 20 to 
500 keV range. Each growing method corresponds to different 
transport electrical properties and the correlation is difficult between 
metallurgical characteristics and spectrometric performances. This 
paper gives relevant properties and presents spectrometric perfor- 
mances of three kinds of CDTE crystals grown by three different 
methods: Travelling Heated Method (THM) known to give the best 
material for spectrometry, vertical Bridgman method (B) which does 
not give an optimized material and High Pressure Bridgman 
method (HPB) which gives a material having properties closed to 
THM and which provides larger crystals. (authors). 5 figs., 14 refs. 


13559 (CEA-N-2756, pp. 43-46) Possibilities of gamma 
spectrometry with silicon probes coupled to scintillators. Re- 
gal, R. (Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires); Siffert, P.; Richter, M. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (in French). 
(CONF-9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A correct coupling of a low noise silicon photodiode to a Csi(TI) 
scintillator associated to a low noise preamplifier can advanta- 
geously replace the PMT (photomultiplier tube) scintillation probes. 
In this paper we investigate the possibilities offered by this com- 
pact and stable probes, working without HV (high voltage) for 
scintillator sizes ranging from 1 cm? to cylinders of 5 cm in diame- 
ter and 5 cm in height. (authors). 6 figs., 2 tabs., 12 refs. 


13560 (CEA-N-2756, pp. 47-53) Pulse matching techniques 
for the characterization of gas detectors. Baaliouamer, M. (DIC. 
Centre de Developpement des systemes energetiques, Ain- 
Oussera (Azerbaijan)); Belaragueb, C.; Mazed, D. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

We have characterized the gas amplification in P-10 using both 
the current and the pulse matching techniques. The measurements 
have shown that the correction of the effect of the associated elec- 
tronics time constants is necessary. By the use of the experimental 
setup, we achieve a resolution of 13.84% at 5.9 keV using Fe55 
source in P-10. The measurement of the pulse time parameters 
has led to the determination of the positive carriers mobility in P-10, 
argon-CO, (5%) and argon-isobutane (10%) gas mixtures. A good 
agreement is obtained between our results and those deduced from 
Charpak et al. measurements. (authors). 8 figs., 1 tab., 19 refs. 


13561 (CEA-N-2756, pp. 57-62) Characterization of an 
image-plate readout system. Application to X-ray scattering. 
Ne, F. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Recherche sur |’Etat Condense, les Atomes et 
les Molecules); Gazeau, D.; Lambard, J.; Lesieur, P.; Zemb, T. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
des Applications et de la Metrologie des Rayonnements lonisants. 
May 1994. (in French). (CONF-9310279-: Three days on gamma 
and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). In Gamma and X 98 spectrometry. 422p. Order 
Number DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the characterization of an image-plate 
readout system used to calculate small-angle-scattering intensities 
as cross sections per unit volume. The raw data are the latent 
phosphorescent excitations stored on an image plate. Self decay, 
self exposure, resolution, smearing, dynamic range and sensitivity 
are measured. (authors). 6 figs., 1 tab., 8 refs. 


13562 (CEA-N-2756, pp. 63-67) Diamond thin film detector 
response to X radiation. Foulon, F. (CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d'Instrumentation Nucleaire); Pochet, T. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (in French). 
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(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 983 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Diamond is suitable for gamma and X-ray detector fabrication. Its 
atomic number matches relatively well that of the biological tissues. 
This property allows the fabrication of dosimeter for personnel ex- 
posed to x-ray and gamma radiations. This paper describes the 
fabrication and the characterization of detectors made from poly- 
crystalline diamond thin film fabrication. Tests have shown that 
diamond thin film detectors are suitable for intensity and temporal 
characterizations of laser, X and gamma ultrashort pulses. They 
can also be used for X-ray flux and dose measurements. (TEC). 6 
figs., 21 refs. 


13563 (CEA-N-2756, pp. 69-74) Gallium arsenide fast pho- 
toconductors. Foulon, F. (CEA Centre d'Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Electronique et d’Instrumentation 
Nucleaire); Pochet, T.; Brullot, B. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. des Applications et de la 
Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Gallium arsenide detectors are one of the most efficient gamma 
and X-ray detectors at room temperature. Due to the high carrier 
mobility and short carrier lifetime, GaAs can be used for the detec- 
tion of ultrafast gamma, X, or laser pulses. GaAs photoconductors 
allow both pulse shape and intensity measurements. In this paper, 
we review the results of studies carried out jointly by the CEA/ 
LETI/DEIN and CEA/DAMCEM in France to improve the response 
of such detectors. The geometry of the photodetectors and their 
electrical contacts have been optimized for specific radiation mea- 
surements: low energy X-rays (<1 keV), gamma rays or protons. It 
has also been shown that a pre-irradiation treatment with fission 
neutrons at fluences above 10'* neutrons/cm? induces a significant 
improvement of the response speed. This results from defect 
generation in the material and the subsequent carrier life time de- 
crease. Detectors with sensitivities of about 10-® A.kg/C.s for 
gamma rays and 10~—'® C/proton, response times below 100 ps 
and good linearity over more than five decades are currently fabri- 
cated in our laboratory. (authors). 3 tabs., 5 figs., 6 refs. 


13564 (CEA-N-2756, pp. 75-80) Modular thin flim systems 
for selective nuclear detection. Pochet, T. (CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Electronique et 
d'instrumentation Nucleaire); Foulon, F. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

New thin film semiconductors such as silicon, silicon carbide and 
diamond can be fabricated using the CVD (Chemical Vapor Depo- 
sition) technique. Their structural and electrical characteristics are 
presented. Also, their potential use as nuclear detectors is investi- 
gated. The thin film based technology allows the fabrication of 
multilayer detectors inter-coupled with scintillators or converters. 
According to the original concept of "Smart Modular Detector Sys- 
tems”, developed at DEIN, multilayer detectors can be specifically 
tailored to fit most of the requirements encountered with nuclear 
measurements: special geometry, type of particle to be detected, 
etc. Finally, present Research and Development projects in 
progress at DEIN are presented along with some preliminary re- 
sults. (authors). 4 tabs., 12 figs., 13 refs. 


13565 (CEA-N-2756, pp. 81-85) Numerical pulses process- 
ing in high resolution and high counting rates gamma 
spectrometry. Georgiev, A. (Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Kernphysik); Gast, W. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et 
de la Metrologie des Rayonnements lonisants. May 1994. (In 
French). (CONF-9310279-: Three days on gamma and x-rays 
spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 Oct 





1993). In Gamma and X 93 spectrometry. 422p. Order Number 
DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

A new method for processing signal produced by large volume 
and high resolution semiconductor detectors is described. These 
detectors, to be used in the next generation of spectrometers ar- 
rays for nuclear research (i.e. EUROBALL, etc...), present a set of 
problems like resolution degradation due to the charge trapping 
and the ballistic deficit, poor resolution at high counting rates, long 
term instability and temperature effect, etc... To solve these 
problems, a new approach, based on digital Moving Window De- 
convolution (MWD) has been developed. (authors). 5 figs., 3 refs. 


13566 (CEA-N-2756, pp. 87-92) Automated laboratory for 
determination of plutonium in recoverable products, return of 
experiment after one year of continuous working. Marty, P. 
(CEA Centre d'Etudes de Valduc, 21 - Is-sur-Tille (France)); 
Michaut, F.; Chateauvieux, H.; Dall’Ava, D. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et 
de la Metrologie des Rayonnements lonisants. May 1994. (In 
French). (CONF-9310279-: Three days on gamma and x-rays 
spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 Oct 
1993). In Gamma and X 93 spectrometry. 422p. Order Number 
DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

To perform the plutonium balance of a reprocessing unit, a 
laboratory has been specially designed for non destructive determi- 
nation of plutonium in wastes and recoverable scraps. The two 
different methods used (calorimetry -2 devices- and g-ray spec- 
trometry -7 detectors-), the different types (matrices, weight), and 
the number of products to measure (8000 assays per year) have 
imposed a full automated laboratory working 24 hours per day and 
365 days per year. We will describe the installation and insist upon 
its specificity and performance. We will also draw up the balance of 
one year of working of the laboratory underlining the problems we 
have encountered. (authors). 9 figs., 1 tab., 4 refs. 


13567 (CEA-N-2756, pp. 93-98) Nondestructive measures 
for waste packages characterization. CARACO. Correction of 
radionuclides activity in packages. Chabalier, B. (CEA Centre 
d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. Stockage Dechets); Bonifay, P.; Eymery, D. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

Characterization and control assays include the determination of 
the activity either in raw waste or in conditioned wastes packages. 
For this purpose LECC (Laboratory of Expert appraisement and 
Characterization of Confinements) has developed the CARACO 
system (Correction of Activity of Radionuclides in Packages), which 
is based on gamma spectroscopy measurements that are then pro- 
cessed by a dedicated software. CARACO software computes a 
transfer function accounting for the effects of geometry and shiek- 
ing. (authors). 2 tabs., 4 refs. 


13568 (CEA-N-2756, pp. 99-102) Use of an hybrid ’K-edge’ 
spectrometer for determination of uranium and plutonium. 
Brousse, T. (Compagnie Generale des Matieres Nucleaires (CO- 
GEMA), 50 - Cherbourg (France). Etablissement de La Hague); 
Delaunay, J.; Grandin, P.; Vian, A.; Doutreluingne, P. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

An hybrid ’K-edge’ spectrometer has been used in a non- 
intrusive way in order to determine uranium and/or plutonium 
contents in different kinds of samples. The apparatus and its set 
up are described. The analytical results on input solutions of irradi- 
ated fuels are detailed. The analyse of both uranium and plutonium 
in solvent phases points out the analytical efficiency of the ’K- 
edge’. At last, the pecuniary occurrence of such an instrument is 
shortly discussed. (authors). 2 figs., 1 tab., 6 refs. 
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13569 (CEA-N-2756, pp. 103-107) L X-rays fluorescence 
spectroscopy with energy dispersion and Bragg reflector: ap- 
plication to actinide solution analysis. Benony, G. (CEA Centre 
d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). Direction 
du Cycle du Combustible); Pouyat, D.; Roche, C.; Cerdan, F.; Flo- 
restan, J. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Applications et de la Metrologie des Rayon- 
nements lonisants. May 1994. (in French). (CONF-9310279-: 
Three days on gamma and x-rays spectrometry, Saint-Remy-les- 
Chevreuse (France), 12-14 Oct 1993). In Gamma and X 93 
spectrometry. 422p. Order Number DE95624754. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Actinide analysis by X rays fluorescence with graphite monochro- 
mator (FXMG) is a technic largely investigated by our laboratories. 
The main component made of graphite monocrystals selects an 
energy band corresponding to the analysis of fluorescence L rays 
of the main actinides (12-16 keV). In nitric solutions, the limits of 
detection are respectively 0.2 mg/L for Uranium, Neptunium and 
Plutonium, 0.1 mg/L for Strontium and 0.5 mg/L for Zirconium. The 
influence of the solution + activity was studied and it can be 
pointed out that activity level till 6.3.10'° Ba/L did not generate any 
parasitic fluorescence on the measured elements. On the contrary, 
the elements contained in the solution interfere with those of the 
actinides to be measured and, it is necessary to deconvolute the 
spectra to obtain the peaks concentrations. (authors). 8 figs. 


13570 (CEA-N—2756, pp. 109-112) L X-rays fluorescence 
spectroscopy with energy dispersion applied to on-line analy- 
sis of actinides solution. Tests on uranium solutions. Szabo, 
J.L. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. des Applications et de la Metrologie des Rayonnements lon- 
isants); Fromentin, A.; Bauchet, D.; Merelli, M. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The method using the fluorescence of L X-rays is of interest for 
the in-line analysis of low concentrations for following the variations 
in uranium and plutonium contents in reprocessing plants. Thus, a 
prototype based on this method has been developed in which sev- 
eral branches of the CEA (Commissariat a Energie Atomique) 
have collaborated. The principal characteristics of the instrument 
are presented along with the analytical performance of the system. 
(authors). 5 figs., 1 ref. 


13571 (CEA-N—2756, pp. 113-117) On-line control of con- 
centration and mass of plutonium, uranium, americium and of 
acidity contained in a solution by a 'GAMMA-X-ray’ spectrome- 
ter. Chateauvieux, H. (CEA Centre d’Etudes de Valduc, 21 - 
Is-sur-Tille (France)); Gontier, J.; Marty, P.; Dall’Ava, D. CEA Cen- 
tre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Applications et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 
Instead of determining the masses of actinides (U, Pu, Am) and 
acidity contained in solutions originating from a nuclear waste re- 
processing plant by sampling, on-line control directly on actinides, 
transferred into the storage unit, has been developed. The appara- 
tus required is a Gamma-X-ray spectrometer combined with a 
mass-flow ratemeter. It is possible to determine the metal masses 
and acidity by combining the flow of the solution, its density, its 
total volume and the concentrations in U, Pu and Am. Data acqui- 
sition and treatment are managed by an interactive software. An 
accuracy better than 10% can be reached. (TEC). 2 figs., 7 refs. 


13572 (CEA-N-2756, pp. 119-121) Gamma-X and K-edge. 
Two non-destructive techniques used in COGEMA La Hague. 
Delaunay, J. (Compagnie Generale des Matieres Nucleaires (CO- 
GEMA), 50 - Cherbourg (France). Etablissement de La Hague); 
Vian, A.; Grandin, P.; Brousse, T.; Doutreluingne, P. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
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1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

Non destructive assays of uranium and plutonium are performed 
for Process Control purpose by analytical techniques using X-rays. 
The so-called 'K-edge’ technique combines X-ray absorption and 
fluorescence. The 'Gamma-X’ technique involves X-ray fluores- 
cence excited by gamma rays from a radioactive source. Both 
techniques allow a reduction of liquid wastes: the latter may too be 
used for in-line controls. (authors). 5 figs., 2 tabs. 


13573 (CEA-N-2756, pp. 123-124) Characterization of a 
portable spectrometer of L X-rays fluorescence for the mea- 
surement of the concentrations of uranium and plutonium 
solutions. Szabo, J.L. (CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants); Junca, R.; Simon, A.C.; Abbas, K.; 
Gedin, C. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Applications et de la Metrologie des Rayon- 
nements lonisants. May 1994. (in French). (CONF-9310279-: 
Three days on gamma and x-rays spectrometry, Saint-Remy-les- 
Chevreuse (France), 12-14 Oct 1993). In Gamma and X 93 
spectrometry. 422p. Order Number DE95624754. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The measurement of the concentrations of uranium and 
plutonium solutions is now carried out in reprocessing plants by in- 
struments based, essentially, on X-ray fluorescence. These are 
complex to use and large and heavy. This is why the SAR (Service 
of Applications of Radioelements - CEA Saclay France) has devel- 
oped a prototype of a portable instrument based on the X-ray 
fluorescence of the L X rays of uranium and plutonium. It is 
equipped with a silicon type detector, cooled by the Peltier effect, 
and can measure dissolved uranium concentrations from 0.5 to 
100 g/L. (authors). 1 fig. 


13574 (CEA-N-2756, pp. 125-126) Measurements of ameri- 
cium 241 contained in wastes, weakly contaminated, without 
fission products, by gamma spectroscopy. Michaut, F. (CEA 
Centre d’Etudes de Valduc, 21 - Is-sur-Tille (France)); Chateau- 
vieux, H.; Marty, P.; Dall’Ava, D. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. des Applications et de la 
Metrologie des Rayonnements lonisants. May 1994. (in French). 
(CONF-9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The non destructive determination of Amz4; in wastes (from 
some micrograms up to 1 milligram) coukd not be carry out using 
the 59.54 KeV +-ray peak, due to the matrix-attenuation. This pa- 
per deals with a method using matrix correction with a Baj33 
source. It allows, with reasonable counting time (15 mn), a better 
measurement of Amo4;. (authors). 1 tab., 2 refs. 


13575 (CEA-N-2756, pp. 127-129) Consequences of 
gamme-ray attenuation correction on measurements of pluto- 
nium mass contained in different types of wastes. Comparison 
with calorimetry. Michaut, F. (CEA Centre d’Etudes de Valduc, 21 
- ls-sur-Tille (France)); Chateauvieux, H.; Marty, P.; Dall’Ava, D. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
des Applications et de la Metrologie des Rayonnements lonisants. 
May 1994. (in French). (CONF-9310279-: Three days on gamma 
and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). In Gamma and X 93 spectrometry. 422p. Order 
Number DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The +-ray attenuation correction is the main problem in y-ray as- 
say. For wastes or scraps the origin of this attenuation could be the 
matrix and/or the plutonium itself. The method of correction pro- 
posed is a combination of the two classical methods: the "infinite 
energy method” and the transmission measurement of an external 
Euys2 source placed behind the sample. We summarize the princi- 
ple of the calculations. This combined method gives good results 
for every types of matrices (low or high Z). (authors). 1 tab., 4 refs. 
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13576 (CEA-N-2756, pp. 137) CARACO: corrected activity 
of radioactive substances contained in wastes packages - De- 
termination and characterization. Montigon, J.F. (CEA Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. Stockage Dechets); Chabalier, B.; Huver, M. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appii- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The Caraco software is a non destructive method for determining 
the real a,6, + activity of radionuclides. The method is based on 
spectroscopy measurements of X or gamma rays, and by applying 
a transfer function to the apparent activities. This function depends 
on the nature and the matrix of the waste. (authors). 1 fig. 


13577 (CEA-N-2756, pp. 139) Measurement of plutonium, 
americium, and uranium mass contained in waste packages. 
Michaut, F. (CEA Centre d’Etudes de Valduc, 21 - Is-sur-Tille 
(France)); Morel, J.; Autric, J.B. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. des Applications et de la 
Metrologie des Rayonnements lonisants. May 1994. (in French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The determination of Pu, U and Amo4; masses and isotopic 
composition in waste barrels can be calculated using different 
methods developed in collaboration between INTERTECHNIQUE, 
CEA/DAM/CECA in Valduc, CEA/DAMWSPR of Bill and CEA/ 
DAMRI in Saclay. Some results are shown here and different 
methods are presented. (authors). 1 fig., 1 tab. 


13578 (CEA-N-2756, pp. 147-149) Measurement of uranium 


solutions density by the ‘K-edge’ method. Thaurel, B. (CEA 


Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Inst. de Pro- 
tection et de Surete Nucleaire); Labernede, Y. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The K-absorption-Edge densitometry technique is often used by 
DSMR/SATE (Departement de securite des matieres radioactives/ 
Service d’appui technique et d’etudes) to verify the density of ura- 
nium nitrate solutions during inspections of nuclear materials. This 
method is based on the measurement of transmissions at 2 low 
gamma energies. The transmission energies are chosen to bracket 
the K-absorption-Edge of the component to verify (uranium). The 
accuracy is a function of the solution properties (homogeneity) and 
the quality of the preference solution (background); it is typically 
1% in field tests. In laboratory, the measurement precision is better 
(long count periods, study of the statistical distribution of results). 
For example, tests done with standards showed results with differ- 
ences lower than 0.3% between announced and determined 
values. (authors). 2 refs. 


13579 (CEA-N-2756, pp. 151-156) Gamma and X-ray spec- 
trometry impact in nuclear metrology, assessment and 
perspective. Morel, J. (CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants); Etcheverry, M.; Plagnard, J.; Vallee, M. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
des Applications et de la Metrologie des Rayonnements lonisants. 
May 1994. (In French). (CONF-9310279-: Three days on gamma 
and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). In Gamma and X 93 spectrometry. 422p. Order 
Number DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The importance of gamma and X-ray spectrometry as non- 
destructive method in nuclear metrology explains its impact in 
different fields. The aim of this communication is to take stock of 
the situation of this technique in metrology and to approach its fu- 
ture developments. (authors). 2 tabs., 47 refs. 





13580 (CEA-N-2756, pp. 157-162) Internal conversion elec- 
tron spectroscopy: decay scheme study. Le Petit, G. (CEA 
Centre d’Etudes de Bruyeres-le-Chatel, 91 (France)); Adam, A.; 
Laurec, J.; Busani, J. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279- 
; Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The internal conversion electron spectroscopy with a cooled Si 
detector has been used for the '%™ Ir activity measurement in the 
presence of 192 iridium isotope. The spectrometer consists of a 
measurement chamber with a high vacuum pump and a variable 
accelerating field obtained by an electrostatic generator in order to 
eliminate X-ray interferences. The electron spectroscopy process 
associated with gamma-ray spectroscopy has allowed the determi- 
nation of '°'Rh internal conversion coefficients which are necessary 
for decay scheme study. (authors). 7 figs., 2 tabs., 6 refs. 


13581 (CEA-N-2756, pp. 163-168) Transfer function for the 
activities calculations taking into account standards and sam- 
ples matrix. Monier, J. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France)); Buret, M.; Michaut, F. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 


ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The determination of the activities per unit mass of samples by 
gamma ray spectroscopy techniques relies on output curves ob- 
tained from standards, the matrix of which is generally water. The 
matrices of samples are often of different types. One is therefore 
justified in applying a corrective factor to apparent activity obtained 


in this way. Without correction, the greater the error, the weaker 
the peak energy used. After a brief review of a few topics, the au- 
thors of this paper will deal with the work carried out by GTN5 
(standardisation working group consisting of specialists in this 
area). This work covered samples with various uniform matrices 
with interlad discs (sources). Subsequently, a collimator device was 
installed to determine the function between the linear absorption 
coefficient and gamma energy photon using a source of 5*Eu and 
241 Am. Programmes were developed in part to determine this func- 
tion from experimental points and in part to evaluate the number of 
gamma rays reaching the detector. A corrective factor C is then 
calculated. (authors). 6 figs., 4 tabs., 5 refs. 


13582 (CEA-N-2756, pp. 169-174) Dosage of Ta, Hf and Th 
by neutronic activation and gamma spectroscopy: correlation 
between synthetic and natural standards. Pechot, P. (Ecole Na- 
tionale Superieure des Mines, 42 - Saint-Etienne (France)); 
Benaben, P.; Garcia, D. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279— 

Three days on gamma and “x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of Neutron Activation Analysis and gamma ray 
spectroscopy had been applied directly after irradiation to rocks 
samples analysis. Results obtained with this type of analysis on 
this kind of samples or on different materials have been described 
by various authors who gave the main characteristics. The applica- 
tions and improvements we carried out will be described here from 
a technical point of view as well as from the gamma ray spectrum 
exploitation obtained by precisely measuring out concentration of 
elements in rocks analysis. We show how concentration of about 
twenty elements can be measured down to 10-* yg/g contents 
with an interesting accuracy, in a laboratory located far from irradi- 
ation reactors. We discuss more particularly the accuracy in the 
analysis of 4 elements : Ta, Hf, Th, Cr, and we compare results 
with geological standards. (authors). 3 tabs., 5 refs. 
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13583 (CEA-N-2756, pp. 175-179) Spectral analysis 
method: a new approach for X-ray and + spectra deconvoiu- 
tion. Pinault, J.L. (Bureau de Recherches Geologiques et Minieres 
(BRGM), 45 - Orleans (France)). CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. des Applications et de la 
Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A general deconvolution method applicable to X-ray and gamma 
ray spectrometry is proposed. Using new spectral analysis meth- 
ods, it is applied to actual cases derived from industrial analytical 
applications: - Analysis of rare earths in geological samples using 
X-ray fluorescence. The source is °41Am and the detector is an 
Si(Li) semi-conductor. - On-line analysis of slurries using prompt- 
gamma-neutron activation analysis. The source is *°*Cf and the 
detector is a bismuth germanate scintillator (BGO). This techniques 
offers new possibilities for spectra processing when count rate is 
low or background high or when density of peaks is very important. 
(author). 12 figs., 5 refs. 


13584 (CEA-N-2756, pp. 187-192) Evolution of the low en- 
ergy X-ray spectrometry. Lepy, M.C. (CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants); Plagnard, J. CEA 
Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Applications et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

Low-energy X-ray spectrometry evolves owing to the improve- 
ments of detectors and spectra processing codes. These 
improvements reveal secondary phenomena which can disturb the 
information quality and its analysis. The characteristics of two types 
of detectors used in the 2-30 KeV energy range are shown out in 
the present study, as well as the peak fitting functions. Secondary 
effects, such as radiative Auger effect or electron detection, are 
shown during the analysis of different spectra; the corresponding 
influence on the information processing is emphasized. (authors). 6 
figs., 3 tabs., 10 refs. 


13585 (CEA-N-2756, pp. 199-204) Use of an X-ray pulsed 
source to test a spectrometer and Its detection system. Fer- 
rand, G. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 91 
(France)); Pichard, A.; Nazet, C.; Friart, D.; Zehnter, P.; Frotte, V.; 
Voisin, L.; Romary, P. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279— 
: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 983 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present in this article all the measurements realized in order 
to test a curved crystal spectrograph used in the 2.8-4 KeV spec- 
tral band. Our spectrograph was coupled to a streak camera via 
optical fibers and segmented scintillators. The complete system 
was tested on a X-ray pulsed source delivered by the 1 TW Z- 
pinch generator AGLAE. (authors). 9 figs. 


13586 (CEA-N-2756, pp. 217-220) High energy 7+ 
monochromator. Wrobel, R. (CEA Centre d’Etudes de Bruyeres- 
le-Chatel, 91 (France)); Ducrocq, C. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-$310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 98 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present a gamma monochromator designed to measure high 
energy gamma rays (14-18 MeV). The equipment is first presented, 
then the calibration processes are exposed. (authors). 8 figs., 1 ref. 


13587 (CEA-N-2756, pp. 237-240) Cylindrical mosaic crys- 
tal: wavelength analyzer for dispersive analysis in energy. 
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Legrand, F. (Paris-11 Univ., 91 - Orsay (France). Lab. 
pour |'Utilisation du Rayonnement Electromagnetique (LURE)); 
Chevallier, P.; Abbas, K. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279-— 
; Three days on gamma and “x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Solid state detectors can not support very high counting rate so 
the sensitivity in x-ray fluorescence analysis is often limited by sat- 
uration through the X-rays of the major components of the sample. 
In order to keep high counting rate in an interesting region of the 
spectrum only, we use a graphite cylindrical mosaic crystal as a 
wavelength analyzer before the detector. (authors). 8 figs., 4 refs. 


13588 (CEA-N-2756, pp. 241-245) Standardized geometry 
for liquid and gaseous samples for + spectrometry analysis. 
Mellouet, F. (CEA Centre d’Etudes de Grenoble, 38 (France)); 
Millies-Lacroix, J.C. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279- 
; Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The diversity of - spectrometry applications have brought out the 
need to standardize the conditioning of samples. Such a standard- 
ization has led to better suited and reproducible geometries, but 
also reduced costs and a better calibration quality. In the case of 
radioactive gas and liquid analysis by +-ray spectrometry, two alloy 
metal gas containers and three polyethylene liquid containers were 
standardized by the GTN5 (Standardization working group of CEA/ 


CTHIR on spectroscopy applications). (authors). 9 figs., 3 tabs., 7 
refs. 


13589 (CEA-N-2756, pp. 265-268) Implementation of CDTE 
diodes to the per-operative detection of the radio marked 
miBG. Ricard, M. (Centre de Lutte Contre le Cancer Gustave- 
Roussy, 94 - Villejuif (France)); Regal, R.; Siffert, P. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

When radioisotopes were first introduced into medicine the users 
were interested in applying them to per-operative detection provid- 
ing that tumors were clearly identified by external scintigraphy. This 
detection is particular, mainly due to the weak specificity of radio- 
pharmaceutical compound, to the type and energy of radionuclide 
disintegrations and to the efficiency and handiness of the probe, so 
the detector used for this kind of detection must be well adapted to 
fulfill the specific problems encountered. At the moment, in the field 
of detector’s technology significant progress allow to have small 
probes best suited for low as well as mid-energy radiations. With 
CDTE it is possible to build very sensitive devices due to its high 
atomic number and density, moreover it can be used at room tem- 
perature. This kind of detector has been used with good results in 
the peroperative localization of mIBG labelled with iodine 123 and 
iodine 125. (authors). 3 figs., 2 tabs., 7 refs. 


13590 (CEA-N-2756, pp. 273-275) Radioactive syringes 
measurement before injection: failure and monitoring of an 
activity meter. Vitaux, F. (Centre Hospitalier Intercommunal, 93 - 
Montfermeil (France)); Guerre, M.L.; Foucault, C. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 
Activity meters are used routinely in nuclear medicine. Thus, the 
eluates from technetium (Tc) generators are measured daily, as are 
syringes prepared extemporaneously just before injection in the pa- 
tient for scintiscanning. We have observed a malfunctioning of the 
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instrument we use in measurements of preparations around 15-25 
millicuries. We have verified the existence of this defect by mea- 
suring the decay of three radioactive Tc-99m sources over seven 
hours. There is a definite measurement instability between 15 and 
25 mCi for the measurements with this unit. Thus, a reading of 18 
mCi can correspond to a true value of 18 mCi or a true value of 25 
mCi. These results led us to verify the limits of our measurement 
scale. For low activities (of the order of 200 Ci), the theoretical 
and measured radioactive decays are superimposable in the two 
systems of units, uCi and Bq. For high activities (of the order of 
700 mCi), the values of the first elutions of fifteen Tc-99m genera- 
tors were recorded and compared with the theoretical values 
established by a calibration provided by the supplier. The agree- 
ment is very acceptable. This work has made it possible to specify 
a defect in the measurement region of the activity meter, which is 
limited, but is the most often used. Thus, there is a primordial need 
for the verification of the instruments in nuclear medicine for mea- 
surement of the activity injected in patients. (authors). 6 figs. 


13591 (CEA-N-2756, pp. 277-279) Gamma photons and 
beta ray detection with a small camera in per-operative 
nuclear medicine. Klein, P. (Societe Anonyme d'Etudes et Reali- 
sations Nucleaires (SODERN), 92 - Suresnes (France)); Jatteau; 
Gaillard, J.F. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Applications et de la Metrologie des Rayon- 
nements lonisants. May 1994. (In French). Contract DRET 91561. 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The feasibility of a small surgical camera which is sensitive to 
the @ radiations emitted, by the 131 iodine tracer has been demon- 
strated. The selected solution which is using the following 
principles: energy collection of all 6 and + events in a scintillator, 
collimation and discrimination between the 6 and the + signals, by 
the mean of a moving metallic grid which is thus validated. The 
characteristics of the manufactured mock-up are satisfying : with a 
gamma incident background of 1100 +/mm* s and for a 100 s ac- 
quisition time, the apparatus is able to detect a pinpoint source of 
500 Ba/mm°. Improvements of the camera can be considered. They 
will increase the performance of this apparatus. (authors). 3 figs. 


13592 (CEA-N-2756, pp. 283-288) Applicability of the global 
spectral analysis in X detection for the anthroporadiametric 
measurement of plutonium 239. Razafindralambo, N. (CEA 
Centre d'Etudes de Fontenay-aux-Roses, 92 (France). Inst. de Pro- 
tection et de Surete Nucleaire); Franck, D.; Pihet, P.; Morel, J. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Applications et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

In vivo detection of 2°°Pu within the lung relies on measuring the 
LX rays which accompany most transuranic radioactive decays. 
Current limits of detectors for the measurement of lung intake of 
239Py remain high compared with the annual limit of intake. This 
work was aimed at characterizing the response of a HPGe detector 
to 23°Pu LX rays in different conditions approaching lung monitor- 
ing. The measurements were performed using different geometric 
sources combined with different absorbers and using a realistic 
chest phantom. The results were analyzed in terms of detection 
limit with the emphasis on the influence of X ray absorption in the 
lung and the overlying tissues, or muscle-equivalent thicknesses. 
The analysis of mixed 2°°Pu/**'Am spectra were investigated us- 
ing a deconvolution method based on spectra measured in the 
same geometric conditions for each radioelement. The applicability 
of this method was assessed with regard to different parameters as 
activity level, absorption and region of interest. The advantage of 
using such an analysis method for the interpretation of the mixed 
spectra is discussed with regard to detection limit and the applica- 


tion of X ray spectrometry in whole body counting. (authors). 5 
tabs., 5 figs., 8 refs. 


13593 (CEA-N-2756, pp. 291-296) Very low background 
gamma spectrometer mounted in antl-Compton with Nal(TI) for 





the study of glaciers and sediment samples. Pinglot, J.F. (Cen- 
tre National de la Recherche Scientifique (CNRS), 38 - Grenoble 
(France). Lab. de Glaciologie); Pourchet, M. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et 
de la Metrologie des Rayonnements lonisants. May 1994. (in 
French). (CONF-9310279-: Three days on gamma and x-rays 
spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 Oct 
1993). In Gamma and X 93 spectrometry. 422p. Order Number 
DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The determination of natural and artificial radioactivities of snow 
(glaciers, polar ice-caps) or sediment samples (lakes, oceans), 
takes great benefit with the use of the superior resolution of high 
purity germanium detector, N type, in a broad energy range( 10 
keV up to 1.6 MeV). This detector (relative efficiency: 20%), very 
low background specified, is mounted in anti-Compton with a 9’x 8’ 
Nal(Tl) scintillator, also with low background. International stan- 
dards, used with a quantitative software allows the determination of 
the efficiency curve and the isotopes identification and specific 
activity. The anti-Compton suppressed spectrometer exhibits a de- 
crease of the background by a factor of ten, without any change in 
efficiencies. Applications of this spectrometer deal with samples 
from lake Titicaca and a glacier from Spitsbergen. (authors). 6 
figs., 7 refs. 


13594 (CEA-N-2756, pp. 297-302) Low activities measure- 
ment in a mixture of different radionuclides: spectrometer 
operating in Compton suppression and gamma coincidence 
mode. Laurec, J. (CEA Centre d’Etudes de Bruyeres-le-Chatel, 91 
(France)); Le Petit, G.; Marie, O.; Masse, D. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et 
de la Metrologie des Rayonnements lonisants. May 1994. (in 
French). (CONF-9310279-: Three days on gamma and x-rays 
spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 Oct 
1993). In Gamma and X 93 spectrometry. 422p. Order Number 
DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

A spectrometer operating in Compton suppression or gamma co- 
incidence mode is used to measure weak activity nuclides in 
complex spectra. A HP Ge detector (11% relative efficiency) and a 
surrounded Nal crystal (254 mm diameter and 304 mm length) are 
connected to coincidence and multiparameter acquisition unit. The 
system performances are shown for '°7Cs and ®°Co. An example 
is described in each using mode: radioactive waste source anti- 
Compton measure with ©°Co great activity and “Cs weak activity 
gamma coincidence measure in fission products spectra. (authors). 
5 figs., 1 tab., 13 refs. 


13595 (CEA-N-2756, pp. 303-308) Measurements of envi- 
ronmental radioactivity with germanium ‘well type’ detectors 
at high efficiency and very low background. Reyss, J.L. (Centre 
National de la Recherche Scientifique (CNRS), 91 - Gif-sur-Yvette 
(France). Centre des Faibles Radioactivites); Schmidt, S.; 
Legeleux, F.; Bonte, P. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279- 

Three days on gamma and “x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

During the last 15 years most developments of gamma spec- 
trometry using H.P Germanium detectors have been devoted to 
conventionally shaped detectors, i.e a cylinder on which the sam- 
ple is directly laid. Very few ‘well type’ detectors in which the Ge 
diode surround the sample were used. Indeed such ‘well type’ 
crystals are known to present several disadvantages when com- 
pared with their conventionally shaped counterparts: loss of about 
10% in resolution, impossibility of using a linear energy calibration 
curve due to problems of summed peaks detection, a limitation to 
only 2 to 3 cm® sample volume placed in the well. We demonstrate 
here, however, that for many applications to environmental studies 
a large, low background ‘well type’ detector is a good choice. (au- 
thors). 4 figs., 1 tab., 7 refs. 


13596 (CEA-N-2756, pp. 309-313) Determination of very 
low activities with a gamma spectrometer of very low back- 


ground and equipped with cosmic ray anticoincidence 
shielding. Adam, A. (CEA Centre d’Etudes de Bruyeres-le-Chatel, 
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91 (France)); Laurec, J.; Le Petit, G. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (in French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A well Ge and a 48% relative efficiency coaxial Ge detectors are 
used with cosmic ray anticoincidence shielding (plastic scintillating 
plates). Although these devices have lower performances than 
those placed in an underground laboratory, their advantage is to be 
implanted in usual laboratories. The background is reduced by 4 or 
5 in the 30 keV to 2.7 MeV energy range and by 5 to 10 in the en- 
ergy range below 500 keV. In these conditions the count rates are 
smaller than 10-4 counts/s.keV. (authors). 6 figs., 1 tab., 5 refs. 


13597 (CEA-N-2756, pp. 315-321) Ultra low radioactivity 
gamma-ray spectrometry in the Modane underground labora- 
tory. Hubert, F. (Bordeaux-1 Univ., 33 - Gradignan (France). 
Centre d’Etudes Nucleaires); Hubert, P.; Gurriaran, R.; Berst, M. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
des Applications et de la Metrologie des Rayonnements lonisants. 
May 1994. (In French). (CONF-9310279—: Three days on gamma 
and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). In Gamma and X 93 spectrometry. 422p. Order 
Number DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The extremely low radioactive background required by the 
present underground experiments have led to the development of 
ultra low radioactivity +-ray spectrometry. After a brief discussion of 
the different background components, the performances of the Ge 
detectors located in the Frejus underground laboratory and used 
mainly for material selection, are presented. Typical sensitivities of 


1 to 20 mBa/kg are obtained in few days of counting. (authors). 4 
figs., 2 tabs., 8 refs. 


13598 (CEA-N-2756, pp. 329-335) Environmental ra- 
dioactivity control by aerial gamma ray spectroscopy: 
performances and last developments. Guillot, L. (CEA Centre 
d’Etudes de Valduc, 21 - Is-sur-Tille (France)); Bourgeois, C.; Four- 
goux, M.; Bergey, C. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Applications et de la Metrologie 
des Rayonnements lonisants. May 1994. (In French). (CONF- 
9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to comply with new applications of Aerial Gamma Ray 
Spectroscopy a quantitative result must be given. The Ray Protec- 
tion Service of Valduc began mathematical processing studies in 
order to obtain a better identification of radioelements as well as 
reduction of detection limits. The elaboration of a calibration 
methodology corresponding with device characteristics will permit 
the knowledge of count rate variations lows with experimental pa- 
rameters and the calculation of gamma radioelements activity. 
Nevertheless the A.G.R.S characteristics made the interpretation of 
spectra difficult: distortion of spectra due to interactions of ray with 
matter, low count rate... Therefore the aim of measures analysis is 
the obtention of a quick and so exact as possible estimation of na- 
ture and activity of gamma radioelements. (authors). 15 figs., 1 ref. 


13599 (CEA-N—2756, pp. 337-339) Low level environmental 
measurements by gamma spectroscopy. Solier, L. (CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France)); Buechner, W.; 
Gaudiau, J.; Pineira, T. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279— 

Three days on gamma and “x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An automatic sample changer for low level environmental mea- 
surement is here described. All individual components including 
detector assembly, liquid nitrogen cryostat and shielding chamber 
are made from carefully selected materials. The 225 cm® U-type 
Ge detector is attached to a 20 | Dewar. The 150 mm thick lead 
shield prevents background counts due to external sources. A 8 
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mm copper graded liner at the inside of the shielding chamber pre- 
vents interference by lead X-rays. This measurement system 
reduces dramatically counting time and improves lower limits of de- 
tection. (authors). 2 figs., 4 ills., 2 refs. 


13600 (CEA-N—2756, pp. 341-346) Very low radioactivities 
measurements by gamma spectroscopy in the Modane under- 
ground laboratory. Millies-Lacroix, J.C. (Service Mixte de Securite 
Radiologique, 91 - Montihery (France)); Bourlat, Y.; Latour, A. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Applications et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

Three low background noise high-purity germanium detector sys- 
tems have been installed by the SMSR (Service Mixte de Securite 
Radiologique) in the Modane underground laboratory, for low-level 
monitoring of environmental samples. This laboratory is located 
near the mid-point of the thirteen-kilometer Frejus road tunnel at 
the French-italian border. The facility is shielded from cosmic radia- 
tion by 1,700 meters of rock (equivalent to 4,400 meters of water), 
thus cutting the background level by a factor of approximatively 70 
compared with the operating conditions of an equivalent system in 
a low-background counting room of the usual type. The high-purity 
germanium detectors use different technologies: a plane n-type 
with a sensitive area of 23 cm?, a coaxial n-type with a sensitive 
volume of 207 cm® (52% relative efficiency) and a coaxial p-type 
with a sensitive volume of 360 cm® (99% relative efficiency). The 
detection limits are lowered by an approximate factor of 5, as com- 
pared with similar measurement systems located at ground level. 
These detector systems have been used to permit investigating the 
lowest possible concentration levels relating to the radionuclides 
which may be present, at trace level, in the environment, especially 
in the air and in the sea. (authors). 7 figs., 4 tabs., 12 refs. 


13601 (CEA-N-2756, pp. 347-350) Portable gamma spec- 
troscopy for environmental activities measurements. Buechner, 
W. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France)); 
Solier, L.; Gaudiau, J.; Pineira, T. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. des Applications et de la 
Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A method for the in-situ measurement of radionuclides in the en- 
vironment is here described. A mobile integrated waterproof 
spectrum analyser including HV, amplifier and ADC and a Ge de- 
tector is used to survey at 1.10 meter above the ground level 
limited areas and allows to quantitatively estimate radioactivity. The 
components can be carried easily by two persons. The capacity of 
the rechargeable batteries is about 10 hours. Typical detection lim- 
its are 4 Bg.kg-' and 280 Bq.m-? for '5’Cs, 21 Bq.kg~' and 650 
Bq.m~ for 247 Am. (authors). 5 tabs., 4 ills., 2 refs. 


13602 (CEA-N-2756, pp. 375-380) On-line measurement 
system of fission products by gamma spectrometry: PHEBUS 
Products Fission. Sesny, R. (CEA Centre d’Etudes de Fontenay- 
aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire); Tattegrain, A. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (In French). (CONF-9310279- 

Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the gamma spectrometry measurements 
set up on the Fission Product loop of the nuclear reactor PHEBUS 
PF. After a recall of the program objectives and a brief presenta- 
tion of the plant, objectives of the gamma measurements and 
constraints leading to them are given. The gamma spectrometers 
are presented with the recording and on line monitoring system. 
Calibration method and example end the paper. (authors). 6 figs., 
1 tab. 
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13603 (CEA-N-2756, pp. 381-386) Activation and gamma 
spectroscopy applied to the arms control. Jaureguy, J.C. (DGA, 
91 - Vert le Petit (France)); Dhermain, J.; Froment, D.; Nurdin, G.; 
Fuche, C.; Jezequel, S.; Bach, P. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. des Applications et de la 
Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The control of disarmament needs non intrusive analysis meth- 
ods. Many are available but one of the most promising is the 
neutron activation associated with gamma ray spectroscopy. The 
problem is to find out the composition of the content of a very often 
dangerous unknown object and the research has to be made 
through hermetic, strongly X-ray absorbing walls. By using thermal 
or fast neutrons it is possible to excite the nucleus of the various 
inner elements. Then, the nature of the content of the unknown ob- 
ject can be determined using gamma-ray spectroscopy. One 
present application is the identification of the toxic elements inside 
chemical ammunitions. (authors). 7 figs., 1 tab., 4 refs. 


13604 (CEA-N-2756, pp. 387-393) Spectroscopy of a 
pulsed radiographic generator. Le Dain, L. (CEA Centre 
d'Etudes de Vaujours, 77 - Courtry (France)); Champeaux- 
Fontenay, S.; Vibert, P.; Malys, D. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 


Source: OSTI; NTIS (US Sales Only); INIS. 

The X-ray radiographic generator GREC (Generateur de Radio- 
graphie EClair) provides a very short-time pulse (70 ns). The 
measurement of its X-ray spectrum is studied with two methods 
The one uses computation of absorption measurements through 


well known materials of various lengths. The other, purely instru- 
mental, by means of a fast gamma spectrometer uses a target to 
convert electron into photon and realize the measurement with a 
magnetic field produced by a samarium cobalt magnet. This spec- 
trometer is in progress. (authors) . 10 figs., 1 tab., 8 refs. 


13605 (CEA-N-2756, pp. 395-401) Nuclear logging in the 
Laboratoires des Ponts et Chaussees. Baron, J.P. (Laboratoire 
Central des Ponts et Chaussees, 44 - Nantes (France)); Cariou, J.; 
Unvois, J.P.; Venet, V. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Applications et de la Metrologie des 
Rayonnements lonisants. May 1994. (in French). (CONF-9310279— 

Three days on gamma and “x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Over the past fifteen years, the laboratories des Ponts et 
Chaussees have developed, in the context of research pro- 
grammes, nuclear logging for civil engineering applications. After 
briefly reviewing the physical principles of nuclear logging, the 
authors describe the techniques involved. The calibration facility in- 
stalled in the Laboratoire Regional des Ponts et Chaussees de 
l'Ouest Parisien (near Paris) is used to take into account the effects 
of: the chemical composition and humidity of material, the diameter 
of the borehole. The authors give different examples of the applica- 
tion of nuclear logging to study of large structures, roads and rail 
infrastructures and various development projects, which sometimes 
involve public safety. In conclusion, reference is made to the finan- 
cial advantage and the yield of these nuclear logging in general 
reconnaissance work or detailed surveys, by comparison with tradi- 
tional methods. (authors). 10 figs., 1 tab., 11 refs. 


13606 (CEA-N-2756, pp. 403-408) Gamma spectroscopy 
techniques used in Eole and Minerve reactors after irradiation. 
Assal, W. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France). Dept. d’Etudes des Reacteurs); Nicolas, A. 
CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
des Applications et de la Metrologie des Rayonnements lonisants. 
May 1994. (In French). (CONF-9310279-: Three days on gamma 





and x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12- 
14 Oct 1993). In Gamma and X 93 spectrometry. 422p. Order 
Number DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of experiments on nuclear reactors, C.E.A 
(Centre d’Etudes Atomiques) has developed a set of measure pro- 
tocols in gamma spectrometry. This article describes equipments 
and measure methods. (authors). 5 figs., 1 ref., 4 ills. 


13607 (CEA-N-2756, pp. 413-414) Simultaneous and selec- 
tive detection of neutrons and photons X or Gamma -industrial 
applications. Szabo, J.L. (CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Applications et de la Metrologie 
des Rayonnements lonisants); Daniel, G.; Roll, T. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appii- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

This communication concerns the simultaneous detection of neu- 
trons and photons X or Gamma. There are a lot of industrial 
applications with this device: humidity, density, logging measure- 
ments and so on... Generally the discrimination of neutrons and 
photons made on the rising or the decreasing time of pulses. That 
needs expensive and complicated electronics. This device can 
separate in two channel bands the scintillation which are from neu- 
trons and from photons by phoswich technics: for example ®Li 
glass for neutron detection and BGO detector for photons detec- 
tion. (authors). 2 figs. 


13608 (CONF-930168—-10) The CALOR93 code system. 
Gabriel, T.A. Oak Ridge National Lab., TN (United States). [1993]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Simulating accelerator radiation 
environments workshop; Santa Fe, NM (United States); 11-15 Jan 
1993. Order Number DE95008676. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The purpose of this paper is to describe a program package, 
CALOR9Q3, that has been developed to design and analyze differ- 
ent detector systems, in particular, calorimeters which are used in 
high energy physics experiments to determine the energy of parti- 
cles. One’s ability to design a calorimeter to perform a certain task 
can have a strong influence upon the validity of experimental re- 
sults. The validity of the results obtained with CALOR93 has been 
verified many times by comparison with experimental data. The 
codes (HETC93, SPECT93, LIGHT, EGS4, MORSE, and MICAP) 
are quite generalized and detailed enough so that any experimen- 
tal calorimeter setup can be studied. Due to this generalization, 
some software development is necessary because of the wide di- 
versity of calorimeter designs. 


13609 (DESY-93-103) The H1 detector at HERA. Abt, |. 
(Physics Dept. and IIRPA, California Univ., Davis, CA (United 
States)); Ahmed, T.; Andreev, V. H1 Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jul 1993. 
197p. Order Number DE95764914. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Technical aspects of the H1 detector at the electron-proton stor- 
age ring HERA are described. Some performance figures from the 
first luminosity phase of HERA are given, too. (orig.) 


13610 (DESY—93-159) Test beam results from the proto- 
type L3 silicon microvertex detector. Adam, A. (Central 
Research Inst. for Physics, Hungarian Academy of Sciences, 
Budapest (Hungary)); Adriani, O.; Ahlen, S. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Nov 1993. 22p. 
(INFN/AE-—93/21). Order Number DE95764887. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We report test beam results on the overall system performance 
of two modules of the L3 Silicon Microvertex Detector exposed to a 
50 GeV pion beam. Each module consists of two AC coupled 
double-sided silicon strip detectors equipped with VLSI readout 
electronics. The associated data acquisition system comprises an 8 
bit FADC, an optical data transmission circuit, a specialized data 
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reduction processor and a synchronization module. A spatial reso- 
lution of 7.5 um and 14 um for the two coordinates and a detection 
efficiency in excess of 99% are measured. (orig.) 


13611 (DESY-94-055) Beam tests and calibration of the H1 
liquid argon calorimeter with electrons. Andrieu, B. (LPNHE, 
Ecole Polytechnique, IN2P3-CNRS, Paris (France)); Ban, J.; Bar- 
relet, E. H1 Calorimeter Group. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Mar 1994. 36p. Sponsored by Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Foerderkennzeichen BMFT 6AC47P; Foerderkennzeichen BMFT 
6DO571; Order Number DE95763215. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Results are presented on the energy calibration of the H1 liquid 
argon calorimeter modules with electrons from a test beam in the 
energy range of 3.7 GeV to 80 GeV. The method to determine the 
calibration for the H1 experiment from these measurements by the 
use of detailed simulations is described. Various systematic checks 
of this calibration are given. The calorimeter response is uniform in 
space within +1% and linear with energy within +1%. An average 
energy resolution of about 11.5%/,/(E[GeV]) is achieved. (orig.) 


13612 (DESY-—94-217) Jet identification based on probabil- 
ity calculations using Bayes’ theorem. Jacobsson, C. (Lund 
Univ. (Sweden). Dept. of Physics); Joensson, L.; Lindgren, G.; 
Nyberg-Werther, M. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Nov 1994. 32p. Order Number DE95762653. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of identifying jets at LEP and HERA has been stud- 
ied. Identification using jet energies and fragmentation properties 
was treated separately in order to investigate the degree of 
quark-gluon separation that can be achieved by either of these ap- 
proaches. In the case of the fragmentation-based identification, a 
neural network was used, and a test of the dependence on the jet 
production process and the fragmentation model was done. Instead 
of working with the separation variables directly, these have been 
used to calculate probabilities of having a specific type of jet, ac- 
cording to Bayes’ theorem. This offers a direct interpretation of the 
performance of the jet identification and provides a simple means 
of combining the results of the energy- and fragmentation-based 
identifications. (orig.) 


13613 (DESY—94-234) The performance of the ZEUS 
calorimeter. Crittenden, JA. (Bonn Univ. (Germany). 
Physikalisches Inst.). ZEUS Calorimeter Group. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1994. 
17p. (CONF-9409268-: 5. international conference on calorimetry 
in high energy physics, Upton, NY (United States), 25 Sep - 1 oct 
1994). Order Number DE95762599. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The ZEUS experiment has now completed its third year of oper- 
ation at the electron-proton collider HERA. The uranium/scintillator 
sampling calorimeter surrounding the inner tracking detectors has 
proven an essential component for the online triggering algorithms, 
for offline event-type identification, for kinematic variable recon- 
struction, and for a ariety of physics analyses. This paper 
summarizes the experimental context, the operating characteristics, 
the calibration techniques, and the performance of the calorimeter 
during its first three years of operation. (orig.) 


13614 (DOE/MC/30172-95/C0433) Characterization of re- 
dioactive contamination inside pipes with the Pipe Explorer™ 
system. Lowry, W. Science and Engineering Associates, Inc., 
Santa Fe, NM (United States). [1994]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-93MC30172. 
(CONF-9411149-19: Opportunity 95: environmental technology 
through small business, Morgantown, WV (United States), 16-17 
Nov 1994). Order Number DE95007973. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective for the development of the Pipe Explorer™ radio- 
logical characterization system is to achieve a cost effective, low 
risk means of characterizing gamma radioactivity on the inside sur- 
face of pipes. The unique feature of this inspection system is the 
use of a pneumatically inflated impermeable membrane which 
transports the detector into the pipe as it inverts. The membrane’s 
internal air pressure tows the detector and tether through the pipe. 
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This mechanism isolates the detector and its cabling from the 
contaminated surface, yet allows measurement of radioactive emis- 
sions which can readily penetrate the thin plastic membrane 
material (such as gamma and high energy beta emissions). In 
Phase 1, an initial survey of DOE facilities was conducted to deter- 
mine the physical and radiological characteristics of piping systems. 
The inverting membrane deployment system was designed and ex- 
tensively tested in the laboratory. A range of membrane materials 
was tested to evaluate their ruggedness and deployment character- 
istics. Two different sizes of gamma scintillation detectors were 
procured and tested with calibrated sources. Radiation transport 
modeling evaluated the measurement system's sensitivity to detec- 
tor position relative to the contaminated surface, the distribution of 
the contamination, background gamma levels, and gamma source 
energy levels. in the culmination of Phase 1, a field demonstration 
was conducted at the Idaho National Engineering Laboratory's 
Idaho Chemical Processing Plant. The project is currently in 
transition from Phase 1 to Phase 2, where more extensive demon- 
strations will occur at several sites. Results to date are discussed. 


13615 (FNAL/C—95/001-E) CDF calorimeter and its up- 
grade. Seiya, Y. (Univ. of Tsukuba, Ibaraki-ken (Japan). Institute of 
Physics). Fermi National Accelerator Lab., Batavia, IL (United 
States). Jan 1995. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9410317-2: IHEP: 1994 Beijing calorimetry symposium, Beijing 
(China), 25-27 Oct 1994). Order Number DE95007204. Source: 
OSTI; NTIS; GPO Dep. 

The CDF calorimeter systems are briefly reviewed with an em- 
phasis on the calibration and the performance of the central 
electromagnetic calorimeter. Several physics analyses where the 
calorimetry plays an important role are discussed. The present gas 
calorimeter will be upgraded in accord with the collider upgrade. 
The new system is a scintillator-based calorimeter with optical fiber 
readout. A status of the CDF calorimeter upgrade project is also 
described. 


13616 (FNAL/C—95/007-E) Design, performance, and up- 
grade of the DO calorimeter. Kotcher, J. (Brookhaven National 
Lab., Upton, NY (United States)). Fermi National Accelerator Lab., 
Batavia, IL (United States). Jan 1995. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO02-76CH03000. 
(CONF-9410317—1: IHEP: 1994 Beijing calorimetry symposium, 
Beijing (China), 25-27 Oct 1994). Order Number DE95007206. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The DO detector, located at the Fermi National Accelerator Labo- 
ratory in Batavia, Illinois, USA, is a large hermetic detector 
designed for the study of proton-antiproton collisions at a center-of- 
mass energy of 2 TeV. The calorimeter is a sampling device that 
employs uranium absorber and liquid argon as the active material. 
It has been designed for the high-precision energy measurement of 
electrons and jets over the full solid angle, and excellent missing 
transverse energy resolution for enhanced neutrino “detection”. The 
authors report on some fundamental aspects of the DO calorime- 
ter’s design and performance (the latter having been measured in 
both test beams and during recent data taking at the Fermilab col- 
lider), and their plan for the upgrade, which has been designed to 
accomodate the higher luminosities anticipated after completion of 
the Fermilab Main Injector. 


13617 (FNAL/C-95/009-E) The DO detector at Fermilab: 
Recent results and future plans. Hoftun, J.S. (Brown Univ., Prov- 
idence, Ri (United States)). Fermi National Accelerator Lab.., 
Batavia, IL (United States). Jan 1995. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9408217—1: 1. Arctic workshop on furture physics and ac- 
celerators, Saariselka (Finland), 21-26 Aug 1994). Order Number 
DE95007205. Source: OSTI; NTIS; INIS; GPO Dep. 

The DO Collaboration at Fermilab consists of about 400 physi- 
cists from institutions in 8 countries. The detector built by this 
collaboration has three main parts, a Central Detector, a liquid Ar- 
gon - Uranium calorimeter and an outer muon detector. A very 
successful run was completed in May of 1993; analyses of this 
data are nearing completion and several physics results have al- 
ready been presented. Another run started in January of 1994 and 
is still continuing. Some of the results from the first run, prospects 
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for forthcoming physics results and plans for detector upgrades will 
be presented in this paper. 


13618 (FNAL/C—95/030-E) The DO detector upgrade. Bross, 
A.D. Fermi National Accelerator Lab., Batavia, IL (United States). 
Feb 1995. 10p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC02-76CH03000. (CONF-941060-6: 4. in- 
ternational conference on advanced technology and particle 
physics, Como (Italy), 3-7 Oct 1994). Order Number DE95008310. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Fermilab collider program is undergoing a major upgrade of 
both the accelerator complex and the two detectors. Operation of 
the Tevatron at luminosities upwards of ten time that currently pro- 
vided will occur in early 1999 after the commissioning of the new 
Fermilab Main Injector. The DO upgrade program has been estab- 
lished to deliver a detector that will meet the challenges of this 
environment. A new magnetic tracker consisting of a superconduct- 
ing solenoid, a silicon vertex detector, a scintillating fiber central 
tracker, and a central preshower detector will replace the current 
central tracking and transition radiation chambers. We present the 
design and performance capabilities of these new systems and de- 
scribe results from physics simulations that demonstrate the 
physics reach of the upgraded detector. 


13619 (FNAL-TM-1921) Environment monitoring using 
LabVIEW. Hawtree, J. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jan 1995. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. Order 
Number DE95007208. Source: OSTI; NTIS; INIS; GPO Dep. 

A system has been developed for electronically recording and 
monitoring temperature, humidity, and other environmental vari- 
ables at the Silicon Detector Facility located in Lab D. The data is 
collected by LabVIEW software, which runs in the background on 
an Apple Macintosh. The software is completely portable between 
Macintosh, MS Windows, and Sun platforms. The hardware in- 
cludes a Macintosh with 8 MB of RAM; an external ADC-1 
analog-to-digital converter that uses a serial port; LabVIEW soft- 
ware; temperature sensors; humidity sensors; and other voltage/ 
current sensing devices. ADC values are converted to ASCII 
strings and entered into files which are read over Ethernet. Advan- 
tages include automatic logging, automatic recovery after power 
interruptions, and the availability of stand-alone applications for 
other locations with inexpensive software and hardware. 


13620 (FNAL-TM-1925) Characteristics of the Lab-D laser 
test setup. Cihangir, S. (Fermi National Accelerator Lab., Batavia, 
IL (United States)); Hu, P. Fermi National Accelerator Lab., 
Batavia, IL (United States). Feb 1995. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
Order Number DE95007765. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors describe the characteristics of the pulsed laser test 
setup at Lab-D which was constructed to test silicon strip detec- 
tors. The specifications of the laser diode and the details of the 
electronics driving the diode are described in another Fermilab TM 
note. In this note, they present the system focusing the laser light 
on the detectors, the laser spot size after focusing and the studies 
they performed on a CDF SVX’ ladder to characterize the setup as 
a whole. 


13621 (INIS-UP-024, pp. B431/1-B431/10) Radioactive waste 
measuring technique. Low level radioactive waste. Kono, Etsuo 
(Fuji Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japan 
Atomic Industrial Forum, Inc., Tokyo (Japan); Japan Radioisotope 
Association, Tokyo (Japan); Atomic Energy Society of Japan, 
Tokyo (Japan). 1994. 596p. (In Japanese). (CONF-940268-: 21. 
Japan conference on radiation and radioisotopes, Tokyo (Japan), 
2-4 Feb 1994). In Proceedings of the 21st Japan conference on ra- 
diation and radioisotopes. The 100th year since the discovery of 
X-ray, and expectation to the future development. Order Number 
DE94785275. Source: OSTI; NTIS; INIS. 

The operation of Rokkasho Low Level Radioactive Waste Burial 
Center was commenced in December 1992, and transport of ho- 
mogeneous solidified body drums to this center was started. It is 
mandatory that low level radioactive waste drums are checked be- 
fore bring-out to assure that they conform to the burial criteria of 





the nation. The items of this check are seven items. in these items, 
radioactivity measurement is explained below. 1. Radioactivity con- 
centration measurement. The radio of the gamma-ray discharge 
nuclide is measured using a high purity Ge semiconductor detec- 
tor, while the gross gamma-ray dose is measured simultaneously 
using a plastic scintillation detector. The radioactivity of the 
representative nuclide is calculated from the detected nuclide com- 
ponent ratio and the gross gamma-ray counting rate, and in 
addition, tre radioactivity concentration is calculated from the in- 
volved total radioactivity and weight measured value included in 
the waste drum analysis data. Specification. Nuclide to be mea- 
sured: Co-60, Cs-137, etc. Detection lower limit value: 3.7x10—1 
Ba/g. 2. Surface contamination density and dose equivalent mea- 
surement. After the surface substance was sampled using a wiping 
material, measurement of this wiping material is taken using a 
radiation detector. For surface dose equivalent measurement, a ra- 
diation detector is directly mounted to a wiping material mounting 
arm, and the gamma-ray dose is measured simultaneously during 
wiping actions. Specification. Detection lower limit: 3.7x10-' Ba/ 
em*. Surface dose rate: 10-3 mSv/h - 10 mSv/h. (author). 


13622 (INIS-mf-14479) 14. European cosmic ray sympo- 
sium. Symposium program and abstracts. Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Aug 1994. [106p.] (CONF-9408225-: 14. European cos- 
mic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The abstracts of the 14. European Cosmic Ray Symposium are 
presented. The papers cover a large variety of topics in cosmic ray 
physics, both from the theoretical and the experimental point of 
view. Sun physics, and the effects on the inner heliosphere, the 
composition, and the properties of the primary and secondary cos- 
mic radiation, galactic acceleration and the results of accelerator 
physics relevant to cosmic radiation physics, and the description 
and the results of large detector systems are presented. 63 items 
are indexed for INIS database. (K.A.). 


13623 (INIS-mf—14479, pp. 31) Energetic ions from the Oc- 
tober 1989 solar particle events. Kopp, J. (Kiel Univ. (Germany). 
Inst. fuer Kernphysik); Beaujean, R.; Grigorov, N.L.; Kondratyeva, 
M.A.; Zhuraviev, D.A.; Panasyuk, M.I.; Tretyakova, Ch.A.; 
Tretyakova, S.P. Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SOLAR PARTICLES/dielectric track detec- 
tors; ATOMIC NUMBER; ENERGY SPECTRA; GEOMAGNETIC 
FIELD; SATELLITES 


13624 (INIS-mf—14479, pp. 37) Detector system for low en- 
ergy cosmic lions study. Medina, J. (Universidad de Alcala de 
Henares, Madrid (Spain). Facultad de Ciencias Quimicas); Peral, 
L. del; Bronchalo, E.; Rodriguez-Frias, M.D.; Sanchez, S. Hungar- 
ian Academy of Sciences, Budapest (Hungary). Central Research 
Inst. for Physics. Aug 1994. [106p.] (CONF-9408225-—: 14. Euro- 
pean cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 
sep 1994). in 14. European cosmic ray symposium. Symposium 
program and abstracts. Order Number DE95624789. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ION DETECTION/cosmic nuclei; COSMIC 
RAY DETECTION; ELECTRONIC EQUIPMENT; RADIATION DE- 
TECTORS 


13625 (INIS-mf—14479, pp. 38) Low energy cosmic ions 
identification method. Peral, L. del (Universidad de Alcala de 
Henares, Madrid (Spain). Facultad de Ciencias Quimicas); Medina, 
J.; Bronchalo, E.; Rodriguez-Frias, M. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1994. [106p.] (CONF-9408225-: 14. European cosmic ray 
symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. 
European cosmic ray symposium. Symposium program and ab- 
Stracts. Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short communication. COSMIC RAY DETECTION/measuring 
methods; COSMIC NUCLEI; ION DETECTION; SURFACE BAR- 
RIER DETECTORS 


13626 (INIS-mf-14479, pp. 60) Muon content of uhe air 
showers. Discrimination method between electromagnetic and 
hadronic. Fit to analytical formulae. Rodriguez-Frias, M.D. (Uni- 
versidad de Alcala de Henares, Madrid (Spain). Facultad de 
Ciencias Quimicas); Peral, L. del. Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225-: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC MUONS/monte carlo method; 


COSMIC RAY DETECTION; COSMIC SHOWERS; MUON DETEC- 
TION 


13627 (INIS-mf-14479, pp. 65) IMAX (Isotope Matter- 
Antimatter Experiment). | Menn, W. (Siegen Univ. 
(Gesamthochschule) (Germany)); Hof, M.; Simon, M.; Barbier, 
L.M.; Christian, E.R.; Davis, A.J.; Schindler, S.M.; Stochaj, S.J.; 
Webber, W.R.; Rasmussen, |.L. Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225—: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC SPECTROMETERS/ 
antimatter; MAGNETIC SPECTROMETERS/balloons; COSMIC 
NUCLEI; COSMIC PROTONS; MAGNETIC RIGIDITY; ANTIMAT- 
TER; BALLOONS 


13628 (INIS-mf-14479, pp. 66) A measurement of light iso- 
topes and antimatter with the IMAX-experiment. Menn, W. 
(Siegen Univ. (Gesamthochschule) (Germany)); Hof, M.; Simon, 
M.; Barbier, L.M.; Christian, E.R.; Davis, A.J.; Schindler, S.M.; 
Stochaj, S.J.; Webber, W.R.; Rasmussen, |.L. Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Aug 1994. [106p.] (CONF-9408225—: 14. European cos- 
mic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. BALLOONS/antimatter; BALLOONS; 
ANTIMATTER; CHERENKOV COUNTERS; COSMIC RAY SPEC- 
TROMETERS; DEUTERIUM; DRIFT CHAMBERS; HELIUM 3; 
HELIUM 4; SUPERCONDUCTING MAGNETS; TIME-OF-FLIGHT 
METHOD 


13629 (INIS-mf-14479, pp. 66) ISOMAX. A balloon-borne in- 
strument to Study beryllium and other light isotopes in the 
cosmic radiation. Menn, W. (Siegen Univ. (Gesamthochschule) 
(Germany)); Hof, M.; Simon, M.; Christian, E.R.; Barbier, L.M.; 
Ormes, J.F.; Schindler, S.M.; Mewaldt, R.A.; Rasmussen, I.L. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BALLOONS/beryllium 10; BALLOONS/ 
cosmic fray spectrometers; BALLOONS; CHERENKOV 
COUNTERS; COSMIC RADIATION; DRIFT CHAMBERS; SUPER- 
CONDUCTING MAGNETS; TIME-OF-FLIGHT METHOD 


13630 (INIS-mf-14479, pp. 81) Difference of EAS parame- 
ters measured by selection according to shower size of flux of 
Cherenkov light and the problem of energy spectrum bend ex- 
istence at 10'S eV. Yakoviev, V.I. (Lebedev Physical Inst., 
Moscow (Russian Federation)). Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225—: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. EXTENSIVE AIR SHOWERS/cherenkov 
counters; ENERGY SPECTRA; SCINTILLATION COUNTERS 


13631 (INIS-mf—14479, pp. 82) Selection of +-showers us- 
ing the TTC-method. Dumora, D. (Bordeaux-1 Univ., 33 - 
Gradignan (France). Centre d'Etudes Nucleaires); Erlykin, A.D.; 
Procureur, J. Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC SHOWERS/gamma spectra; 
COSMIC MUONS; GAMMA RADIATION 


13632 (INIS-mf-14479, pp. 83) The main properties of long 
flying component of cosmic rays. Yakovlev, V.|. (Lebedev Physi- 
cal Inst., Moscow (Russian Federation)). Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1994. [106p.] (CONF-9408225-: 14. European cosmic ray 
symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. 
European cosmic ray symposium. Symposium program and ab- 
Stracts. Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. EXTENSIVE AIR SHOWERS/energy spec- 
tra; CALORIMETERS; IONIZATION CHAMBERS 


13633 (INIS-mf-14479, pp. 85) Longitudinal development of 
EAS at 3 x 10'®-10'7 eV using the results of Cherenkov light 
study. Kalmykov, N.N. (Moscow State Univ., (Russian Federation). 
Inst. of Nuclear Physics); Khristiansen, G.B.; Prosin, V.V. Hungar- 
ian Academy of Sciences, Budapest (Hungary). Central Research 
Inst. for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. Euro- 
pean cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 
sep 1994). In 14. European cosmic ray symposium. Symposium 
program and abstracts. Order Number DE95624789. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXTENSIVE AIR SHOWERS/cherenkov 
counters; COSMIC PROTONS; CROSS SECTIONS; INELASTIC 
SCATTERING 


13634 (INIS-mf—14479, pp. 86) The wide angle air Cerenkov 
telescope AIROBICC, a prototype for a future high sensitivity, 
low threshold cosmic ray detector. Loreny, E. (Max-Planck- 
Institut fuer Physik und Astrophysik, Muenchen (Germany). Inst. 
fuer Physik). Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
fray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/cherenkov 
counters; ENERGY RESOLUTION; PERFORMANCE 


13635 (INIS-mf—14479, pp. 86) First results from observa- 
tlons with the wide angle air Cerenkov AIROBICC in 
combination with the HEGRA array. Lorenz, E. (Max-Planck- 
Institut fuer Physik und Astrophysik, Muenchen (Germany). Inst. 
fuer Physik). Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. COSMIC RAY DETECTION/cherenkov 
counters; GAMMA RADIATION; MASS SPECTROSCOPY 


13636 (INIS-mf-14479, pp. 87) Performance of the HEGRA 
air Cerenkov telescope system. Mirzoyan, R. (Madrid Univ. 
(Spain)). Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Aug 1994. [106p.] (CONF- 
9408225-: 14. European cosmic ray symposium, Balatonfuered 
(Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic ray sym- 
posium. Symposium program and abstracts. Order Number 
DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/cherenkov 
counters; GAMMA RADIATION; PERFORMANCE 
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13637 (INIS-mf-14479, pp. 87) Monte Carlo simulation of 
the HEGRA cosmic ray detector performance. Arqueros, F. 
(Universidad Complutense de Madrid (Spain). Dept. de Fisica 
Atomica, Molecular y Nuclear). Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225—: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/gamma radia- 
tion; CHERENKOV COUNTERS; MONTE CARLO METHOD; 
SCINTILLATION COUNTERS 


13638 (INIS-mf—14479, pp. 91) 1992-1994 discussion of two 
year data obtained by LVD at Gran Sasso. Galeotti, P. (Politec- 
nico di Torino, Turin (Italy). Ist. di Fisica Sperimentale). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. European 
cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NEUTRINO DETECTION/supernovae; 
BETA DECAY; SUPERNOVAE; SCINTILLATION COUNTERS 


13639 (INIS-mf—14479, pp. 91) "Muon Eye’ as the new EAS 
detector. Dumora, D. (Bordeaux-1 Univ., 33 - Gradignan (France). 
Lab. de Physique Theorique); Procureur, J.; Erlykin, A.D. Hungar- 
ian Academy of Sciences, Budapest (Hungary). Central Research 
Inst. for Physics. Aug 1994. [106p.] (CONF-9408225—: 14. Euro- 
pean cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 
sep 1994). In 14. European cosmic ray symposium. Symposium 
program and abstracts. Order Number DE95624789. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXTENSIVE AIR SHOWERS/muon detec- 
tion; COMPUTERIZED SIMULATION; COSMIC MUONS; COSMIC 
RAY DETECTION 


13640 (INIS-mf-14479, pp. 92) Upward-going muons in the 
MACRO detector. Bernardini, P. (Lecce Univ. (Italy). ist. di Fisica). 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/neutrino 
reactions; MONTE CARLO METHOD; MUON DETECTION; NEU- 
TRINO DETECTION; SCINTILLATION COUNTERS 


13641 (INIS-mf-14479, pp. 92) Upward going stopping 
muons and v , interactions in MACRO. Spurio, M. (Bologna 
Univ. (Italy)). Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/neutrino 
reactions; MONTE CARLO METHOD; MUON DETECTION; NEU- 
TRINO DETECTION 


13642 (INIS-mf-14479, pp. 93) First results of the Baksan 
Underground Scintillation Telescope in combination with EAS 
array ‘Andrychy’. Karpov, S.N. (Baksan Neutrino Observatory, 
Tyrnyauz, Kabardino-Balkaria (Russian Federation)). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1994. [106p.] (CONF-9408225—: 14. European 
cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/extensive air 
showers; COSMIC MUONS; COSMIC RAY SPECTROMETERS; 
MULTIPLICITY; SCINTILLATION COUNTERS; UNDERGROUND 
FACILITIES 





13643 (INIS-mf-14479, pp. 94) NEVOD - Neutrino water 
detector on the Earth's surface. Aynutdinov, V.M. (Moscow Engi- 
neering Physics Inst., (Russian Federation)); Petrukhin, A.A.; 
Patapov, G.A.; Shutenko, V.V.; Yashin, I.|. Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1994. [106p.] (CONF-9408225-—: 14. European cosmic ray 
symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. 
European cosmic ray symposium. Symposium program and ab- 
stracts. Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/neutrino de- 
tection; CHERENKOV COUNTERS; COSMIC MUONS 


13644 (INIS-mf-14479, pp. 94) Baikal neutrino experiment. 
Present status and results. Kuzmichev, L. (BAIKAL Collaboration, 
(Russian Federation)). Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CHERENKOV COUNTERS/underwater; 
UNDERWATER; COSMIC RAY DETECTION; NEUTRINO DETEC- 
TION; PHOTOMULTIPLIERS 


13645 (INIS-mf-14479, pp. 95) Status of the cosmic ray ex- 
periment KASCADE. Gils, H.J. (Kernforschungszentrum Karlsruhe 
GmbH (Germany)). Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PRIMARY COSMIC RADIATION/chemical 
composition, CALORIMETERS; COSMIC ELECTRONS; COSMIC 
MUONS; COSMIC RAY DETECTION; EXTENSIVE AIR SHOW- 
ERS 


13646 (INIS-mf-14479, pp. 96) Muon counting with the 
KASCADE-array. Simonis, H.J. (Kernforschungszentrum Karlsruhe 
GmbH (Germany)); Klages, H.O.; Mayer, H.J. Hungarian Academy 
of Sciences, Budapest (Hungary). Central Research Inst. for 
Physics. Aug 1994. [106p.] (CONF-9408225-: 14. European cos- 
mic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. COSMIC MUONS/cosmic ray detection; 
COSMIC MUONS/extensive air showers; SCINTILLATION COUN- 
TERS 


13647 (INIS-mf-14479, pp. 97) MC simulation of atmo- 
spheric Cherenkov light for a system of 5 imaging Cherenkov 
telescopes. Mueller, N. (Kiel Univ. (Germany). Inst. fuer Kern- 
physik); Steidele, M.; Stamm, W. Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225-: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. COSMIC RAY DETECTION/cherenkov 
counters; COMPUTERIZED SIMULATION; COSMIC SHOWERS; 
MONTE CARLO METHOD; PRIMARY COSMIC RADIATION 


13648 (INIS-mf-14479, pp. 97) Muon arrival time distribu- 
tions as a signature of the mass composition of cosmic rays. 
Voelker, G. (Kernforschungszentrum Karlsruhe GmbH (Germany)); 
Rebel, H.; Chilingarian, A.A. Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225-: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC MUONS/extensive air showers; 
COMPUTERIZED SIMULATION; COSMIC RAY DETECTION; 
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CROSS SECTIONS; MASS _ SPECTRA; 
METHOD; TIME MEASUREMENT 


13649 (INIS-mf-14479, pp. 98) Spectroscopy of high en- 
ergy cosmic muons with the electromagnetic calorimeter 
"WILLI’. Brancus, I.M. (institutul de Fizica Atomica, Bucharest (Ro- 
mania)); Bozdog, H.; Duma, M.; Pascovici, G.; Petcu, M.; 
Vulpescu, B.; Rebel, H.; Kretschmer, M.; Mathes, H.J.; Voelker, G. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225—: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC MUONS/cosmic ray detection; 
COSMIC MUONS/energy spectra) CALORIMETERS; COSMIC 
RAY SPECTROMETERS; MONTE CARLO METHOD; PAIR PRO- 
DUCTION; SCINTILLATION COUNTERS 


13650 (INIS-mf-14479, pp. 98) Measurement of the EAS 
time structure with the KASCADE-array. Glastetter, R. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany)); Klages, H.O.; 
Mayer, H.J. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Aug 1994. [106p.] (CONF- 
9408225-: 14. European cosmic ray symposium, Balatonfuered 
(Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic ray sym- 
posium. Symposium program and abstracts. Order Number 
DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXTENSIVE AIR SHOWERS/time mea- 
surement; COSMIC MUONS; COSMIC RAY DETECTION; MONTE 
CARLO METHOD; SCINTILLATION COUNTERS 


13651 (INIS-mf-14479, pp. 99) The optimization of the an- 
gular resolution for EAS of the HEGRA scintillator array. Prahl, 
J. (Hamburg Univ. (Germany). 2. Inst. fuer Experimentalphysik). 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225—: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXTENSIVE AIR SHOWERS/cosmic ray 
detection; ANGULAR DISTRIBUTION; SCINTILLATION COUN- 
TERS; TIME MEASUREMENT 


13652 (INIS-mf-14479, pp. 100) Investigation of the compo- 
sition by measurement of the arrival time distribution of air 
Cerenkov light with fast flash-ADCS. Haustein, V. (Hamburg 
Univ. (Germany). 2. Inst. fuer Experimentalphysik). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. European 
cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/cherenkov 
counters; COSMIC RAY DETECTION/extensive air showers; 
CHEMICAL COMPOSITION; MONTE CARLO METHOD; PRI- 
MARY COSMIC RADIATION; TIME MEASUREMENT 


13653 (INIS-mf-14479, pp. 101) Gamma/hadron separation 
with wide-angle Cerenkov arrays between 20 and 500 TeV. Ar- 
queros, F. (Universidad Complutense de Madrid (Spain). Dept. de 
Fisica Atomica, Molecular y Nuclear); Martinez, S.; Karle, A.; 
Lorenz, E.; Plaga, R.; Rozanska, M. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1994. [106p.] (CONF-9408225—: 14. European cosmic ray 
symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. 
European cosmic ray symposium. Symposium program and ab- 
stracts. Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/gamma radia- 
tion; CHERENKOV COUNTERS; COSMIC RADIATION 


13654 (INIS-mf-14479, pp. 102) Cerenkov pulse shape of 
gamma and hadronic uhe air showers. Fit to analytical formu- 
jae. Rodriguez-Frias, M.D. (Universidad de Alcala de Henares, 
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Madrid (Spain). Facultad de Ciencias Quimicas); Peral, L. del. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXTENSIVE AIR SHOWERS/cherenkov 
counters; COMPUTERIZED SIMULATION; COSMIC RAY DETEC- 
TION; GAMMA RADIATION 


13655 (INIS-mf—14479, pp. 102) Time calibration of the light 
Cerenkov detector. Hristov, L.L. (Istitute for Nuclear Research 
and Nuclear Energy, Sofia (Bulgaria)); Zlatanov, Z.A. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1994. [106p.] (CONF-9408225—: 14. European 
cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/cherenkov 
counters; PHOTOMULTIPLIERS; TIME MEASUREMENT 


13656 (INIS-mf-14479, pp. 103) Coordinate detector for 
horizontal cosmic ray muon flux investigation. Kokoulin, R.P. 
(Moscow Engineering Physics Inst., (Russian Federation)). Hungar- 
ian Academy of Sciences, Budapest (Hungary). Central Research 
Inst. for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. Euro- 
pean cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 
sep 1994). In 14. European cosmic ray symposium. Symposium 
program and abstracts. Order Number DE95624789. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY DETECTION/cosmic 
muons; CALORIMETERS; CHERENKOV COUNTERS; COSMIC 
RAY FLUX; EXTENSIVE AIR SHOWERS 


13657 (INIS-mf-14479, pp. 103) Cherenkov water detector 
for EAS core investigations. Potapov, G.A. (Moscow Engineering 
Physics Inst., (Russian Federation)). Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1994. [106p.] (CONF-9408225-: 14. European cosmic ray 
symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. 
European cosmic ray symposium. Symposium program and ab- 
Stracts. Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. EXTENSIVE AIR SHOWERS/cosmic ray 
detection; CHERENKOV COUNTERS; NEUTRINO DETECTION 


13658 (INS—1065) Development of a fast time-to-digital 
converter (TDC) using a programmable gate array. Mine, Shun- 
ichi; Tokushuku, Katsuo; Yamada, Sakue. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Sep 1994. 17p. Order Number 
DE95757800. Source: OSTI; NTIS; INIS. 

A fast time-to-digital converter with a 5 ns step was designed 
and tested by utilizing a user-programmable gate array. The stabili- 
ties against temperature and supply voltage variation were 
measured. A module was built with this TDC, and was successfully 
used in the first-level trigger system of the ZEUS detector to reject 
proton-beam induced background events. (author). 


13659 (JAERI-Conf—94-003, pp. 251-253) Simple movable 
screen profile monitor. Iwashita, Y. (Kyoto Univ., Uji (Japan). 
Inst. for Chemical Research); Kando, M.; Ikegami, M.; Dewa, H.; 
Shirai, T.; Kakigi, S.; Fujita, H.; Noda, A.; Inoue, M. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Jul 1994. (in Japanese). 
(CONF-9407138-: 19. linear accelerator meeting in Japan, Tokai 
(Japan), 20-22 Jul 1994). In Proceedings of the 19th linear acceler- 
ator meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

A simple movable screen profile monitor is devised. Because of 
the space limitation, the screen is set on the head of the 50 keV 
beam stopper which is installed before the RFQ. The screen sits 
on the beam line when the stopper is extracted. To evacuate from 
the beam line, the screen can be flipped away by electron- 
magnetic actuator. (author). 
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13660 (JAERI-Conf-94-003, pp. 254-256) A electron linac 
beam position monitor using slot antennas. Nisiyama, Shusuke 
(Hokkaido Univ., Sapporo (Japan). Faculty of Engineering); Itoh, 
Hiroyasu; Tomioka, Satoshi; Enoto, Takeaki. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1994. (In Japanese). (CONF- 
9407138—: 19. linear accelerator meeting in Japan, Tokai (Japan), 
20-22 Jul 1994). In Proceedings of the 19th linear accelerator 
meeting in Japan. 346p. Order Number DE95709882. Source: 
OSTI; NTIS; INIS. 

We report the characteristics of compact slot antennas, that are 
put on right, left, up and down side of the electron beam sepa- 
rately, to be applied to beam position monitor. Right and left side 
antennas have good characteristics for beam position monitor, but 
characteristics of up and down side antennas are disturbed. Also a 
slot antenna is not influenced by other side antennas. (author). 


13661 (JAERI-Conf-94-003, pp. 257-259) Development of 
the beam profile monitor using amorphous magnetic wires. 
Kobayashi, T. (Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engi- 
neering Research Lab.); Ueda, T.; Kozawa, T.; Uesaka, M.; Miya, 
K.; Shibata, H.; Yoshida, Y.; Tagawa, S.; Kobayashi, H. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (In Japan- 
ese). (CONF-9407138—: 19. linear accelerator meeting in Japan, 
Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th linear 
accelerator meeting in Japan. 346p. Order Number DE95709882. 
Source: OSTI; NTIS; INIS. 

The beam profile monitor for the electron linear accelerator using 
amorphous magnetic wires are reported. It is composed of four 
amorphous magnetic wires, four pickup coils, SMA connectors, 
housing and ceramic vacuum duct. Magnetic field induced by elec- 
tron beam are measured by means of one-turn pickup coils with 
the amorphous magnetic wires. (author). 


13662 (JAERI-Conf—94-003, pp. 263-265) Development of pF 
cosecond pulsed electron beam monitor. 2. Hosono, Y. (Tokyo 
Univ. (Japan). Faculty of Engineering); Nakazawa, M.; Ueda, T. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (in 
Japanese). (CONF-9407138—: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

A picosecond pulsed electron beam monitor for a 35 MeV linear 
accelerator has been developed. The monitor consists of an elec- 
tric SMA connector and aluminium pipe(inner diameter of 50mm). 
The following characteristics of this monitor were obtained, (a) the 
rise time is less than 17.5 ps (b) linearity of the monitor output volt- 
age is proportional to the peak current of beam. It is shown that 
this monitor can be successfully used for bunch measurements of 
picosecond pulsed electron beam of 35 MeV linac. (author). 


13663 (JAERI-Conf—94-003, pp. 266-268) Test of the non- 
destructive beam profile monitor. Takasaki, Eiichi (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Xu, Wei-Peng. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (In 
Japanese). (CONF-9407138—-: 19. linear accelerator meeting in 
Japan, Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th 
linear accelerator meeting in Japan. 346p. Order Number 
DE95709882. Source: OSTI; NTIS; INIS. 

At the KEK 40MeV proton linac, many beam monitors have in- 
stalled on the transport line and very usefully work in order to 
control an rf-power level, phases between tanks and so on. But the 
beam profile monitors used destroy a part of the negative-hydrogen 
beams by using carbon wires. Therefore, we have designed and 
fabricated the non-destructive beam profile monitor(NDPM), which 
is composed of a pair of electric plates, a single stage of a mi- 
crochannel plate(MCP), a fluorescent screen, a CCD camera and 
PC computer. On this report, the results of a preliminary test for 
the NDPM are described. (author). 


13664 (JAERI-Conf—94-003, pp. 269-271) Wire scanner sys- 
tem of ATF linac. Asaka, T. (Tohoku Gakuin Univ., Tagajo, Miyagi 
(Japan). Faculty of Engineering); Hayano, H.; Kikuchi, M. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jul 1994. (In Japan- 
ese). (CONF-9407138-: 19. linear accelerator meeting in Japan, 
Tokai (Japan), 20-22 Jul 1994). In Proceedings of the 19th linear 





accelerator meeting in Japan. 346p. Order Number DE95709882. 
Source: OSTI; NTIS; INIS. 

A wire scanner will be used as a high resolution (~10 um) beam 
size monitor in ATF linac. The wire scanner system which has 
been developed is installed into the ATF 80 MeV injector. We have 
developed the automatic beam size measurement system and au- 
tomatic emittance measurement. The developments of these 
system are described. (author). 


13665 (JAERI-Conf—94-003, pp. 272-274) Signal processing 
of macro pulse monitor. Nagai, Ryoji (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Sugimoto, Masayoshi; Kato, Ryuko; Sawamura, Masaru; Kikuzawa, 
Nobuhiro; Takao, Masaru; Ohkubo, Makio; Minehara, Eisuke; 
Suzuki, Yasuo. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1994. (In Japanese). (CONF-9407138—: 19. linear ac- 
celerator meeting in Japan, Tokai (Japan), 20-22 Jul 1994). In 
Proceedings of the 19th linear accelerator meeting in Japan. 
346p. Order Number DE95709882. Source: OSTI; NTIS; INIS. 

A beam current signal processing system for long burst beam is 
now under development at JAERI FEL superconducting linac. The 
system utilizes core current monitors already installed and enables 
simultaneous monitoring of the long burst beam current along the 
linac. (author). 


13666 (JINR-4-67-94, pp. 62-66) Application of Transputers 
in the Data Acquisition System of the INESS-ALPHA Spec- 
trometer. Chernykh, E.V. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1994. In JINR Rapid 
Communications. Collection. 75p. Order Number DE95625142. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the application of transputers in the DAQ 
system of the INESS-ALPHA spectrometer used in investigations 
of polarization phenomena in a few-nucleon systems under 
relativistic energies. The system has multiprocessor structure ac- 


cording to a scheme: main IBM PC plus add-on transputer-based 
boards. The system comprises three sub-systems interconnected 
by message transmission. The HW of the system and characteris- 
tic properties of application of transputers are under consideration, 
some promises of ‘transputer-like’ microprocessors using in DAQ 
systems are mentioned. 13 refs., 1 fig. 


13667 (JINR-94-165, pp. 40-41) Study of cumulative 
fragmentation of the deuteron in the exclusive polarization ap- 
proach of subthreshold kaon production at the synchrotron 
COSY. Komarov, V.I. (and others); Zalikhanov, B.Zh.; Dedovich, D. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. In Experiments in Laboratory of Nuclear Problems of Joint 
Institute for Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETIC SPECTROMETERS/aon de- 
tection; DEUTERIUM TARGET; GEV RANGE 01-10; KAONS 
PLUS; LIMITING FRAGMENTATION; PARTICLE PRODUCTION; 
PROTON BEAMS 


13668 (JINR-94-165, pp. 66-67) The DELPHI detector (De- 
tector with Lepton Proton and Hadron Identification). Alekseev, 
G. (and others); Bilenky, M.; Chelkov, G. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SHOWER COUNTERS/hadrons; 
SHOWER COUNTERS/particle identification; © CHERENKOV 
COUNTERS; FLOWSHEETS; LEPTONS; PROJECTION SPARK 
CHAMBERS; SCINTILLATION COUNTERS; HADRONS 


13669 (JINR—94-165, pp. 94-95) General-purpose pp exper! 
ment at the large hadron collider at CERN. Rusakovich, N.A. 
(and others). Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). 1994. In Experiments in Laboratory of Nuclear Problems 
of Joint Institute for Nuclear Research in 1994-1995. 105p. Order 
Number DE95624792. Source: OSTI; NTIS (US Sales Oniy); INIS. 
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Short communication. SHOWER COUNTERS/luminosity; 
SHOWER COUNTERS/proton-proton interactions; FLOWSHEETS; 
MUON DETECTION; SENSITIVITY; LUMINOSITY 


13670 (JINR—94-165, pp. 98-100) Detector for C-tau of the 
JINR storage accelerator complex. Azhgirej, L. (and others); 
Bannikov, A.; Barabash, L. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. SHOWER COUNTERS/‘tau particles; COL- 
LIDING BEAMS; CROSS SECTIONS; ENERGY DEPENDENCE; 
FLOWSHEETS; FOUR-PI COUNTING; GEV RANGE 01-10; LUMI- 
NOSITY; PARTICLE IDENTIFICATION; PARTICLE PRODUCTION 


13671 (JINR—-94-165, pp. 102-103) Development of technol 
ogy for production of silicon aerogel and designing of 
Cherenkov counters with radiators of this aerogel. Akimov, 
Yu.K. (and others); Zrelov, V.P.; Komarov, V.1. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1994. In Experiments 
in Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. AUTOCLAVES/gels; AUTOCLAVES/silicon 
oxides; AUTOCLAVES; GELS; CHERENKOV COUNTERS; FLOW- 
SHEETS; RADIATOR COUNTERS 


13672 (JINR-94-165, pp. 104-105) TDPAC-measurements 
under high pressure and at high temperatures. Kochetov, O.I. 
(and others); Brudanin, V.B.; Salamatin, A.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. SPECTROMETERS/electronic structure; 
SPECTROMETERS/rare earths; DIFFERENTIAL PAC; ENERGY; 
FLOWSHEETS; NONDESTRUCTIVE ANALYSIS; SPECTROME- 
TERS; TEMPERATURE RANGE 1000-4000 K; TIME 
RESOLUTION; VERY HIGH PRESSURE 


13673 (JINR-E-7-94-346) On the Nature of Incident Angle 
Dependence of Residual Defect in Silicon Surtace Barrier De- 
tector. Tsyganov, Yu.S.; Polyakov, A.N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Nuclear Reactions. 
1994. 4p. Order Number DE95624285. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Nuclear Instruments and Methods. 

A new formula for the angular dependence of the residual defect 
based on the surface recombination model of charge losses is pre- 
sented. Experimental results for 1° Xe and 5® Ni are compared 
with calculated ones. 9 refs., 3 figs. 


13674 (KEK-PROC-—93-22, pp. 185-193) The AMY ’Vertex De- 
tector’. Breedon, R. (California Univ., Davis, CA (United States)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Mar 1994. (CONF-9311226-: 2. workshop on TRISTAN physics at 
high luminosities, Tsukuba (Japan), 24-26 Nov 1993). In Proceed- 
ings of the 2nd workshop on TRISTAN physics at high luminosities. 
451p. Order Number DE94785274. Source: OSTI; NTIS; INIS. 

Design, construction, beam tests, calibrations, initial resolutions 
and unfortunate fate of the AMY Vertex Detector, a four-layer 
straw-tube drift chamber, are described. (author). 


13675 (KFK-5415) Incorporation monitoring at KfK by 
measurements of the room air activity concentration. Dilger, H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Haupt- 
abteilung Sicherheit. Dec 1994. 23p. (In German). Order Number 
DE95764289. Source: OSTI; NTIS (US Sales Only); INIS. 

First the criteria will be outlined of regular incorporation monitor- 
ing, referring to the guideline on physical radiation protection 
control. Then it will be explained for which nuclides room air activ- 
ity monitoring is the only method allowing the detection limits 
required in the guideline to be achieved. Next, the measuring 
methods based on stationary and portable samplers will be ex- 
plained. Then the method of assessment of the activity intake with 
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stationary samplers, as used at KfK, will be described. In the fol- 
lowing section the measurement uncertainties associated with the 
methods employed will be discussed. Finally, the quality assurance 
measures applied at KfK will be presented. (orig.) 


13676 (LA-12835-C, pp. 80-89) The CALOR93 code system. 
Gabriel, T.A. (Oak Ridge National Lab., TN (United States)). Los 
Alamos National Lab., NM (United States). Oct 1994. (CONF- 
930168—: Simulating accelerator radiation environments workshop, 
Santa Fe, NM (United States), 11-15 Jan 1993). In Proceedings of 
the Workshop on Simulating Accelerator Radiation Environments. 
269p. Order Number DE95001755. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A brief history and description of the CALOR93 code system 
which is used for detector (calorimeter) design and analysis, in par- 
ticular and radiation transport in general, is presented. 


13677 (LA—12835-C, pp. 90-100) The GEANT-CALOR inter- 
face. Zeitnitz, C. (Univ. of Arizona, Tucson, AZ (United States)); 
Gabriel, T.A. Los Alamos National Lab., NM (United States). Oct 
1994. (CONF-930168—: Simulating accelerator radiation environ- 
ments workshop, Santa Fe, NM (United States), 11-15 Jan 1993). 
In Proceedings of the Workshop on Simulating Accelerator Radia- 
tion Environments. 269p. Order Number DE95001755. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The simulation of large scale high energy physics experiments is 
based mainly on the GEANT package. In the current version 3.15 
the simulation of hadronic interacting particles is based on 
GHEISHA or FLUKA. Both programs miss an accurate simulation 
of the interaction of low energy neutrons (Ey, < 20 MeV) with the 
materials of the detector. The CALOR89 program package contains 
a low energetic neutron code. An interface between the CALOR 
program parts and the GEANT package has been developed. 


13678 (LA-12835-C, pp. 173-181) A comparison of FLUKA 
simulations with the Roesti experiments. Fasso, A. (CERN, 
Geneva (Switzerland)); Stevenson, G.R.; Zazula, J.M.; Ferrari, A.; 
Sala, P.R.; Ranft, J. Los Alamos National Lab., NM (United 
States). Oct 1994. (CONF-930168—: Simulating accelerator radia- 
tion environments workshop, Santa Fe, NM (United States), 11-15 
Jan 1993). In Proceedings of the Workshop on Simulating Acceler- 
ator Radiation Environments. 269p. Order Number DE95001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The latest version of FLUKA, a Monte-Carlo program which fol- 
lows the development of cascades induced by the interaction of 
high-energy particles in matter, has been used to simulate the 
conditions of the Roesti series of experiments, where neutron acti- 
vation detectors and dosimeters were exposed to the cascades 
generated by beams of 200 GeV/c and 24 GeV/c hadrons in iron 
and lead calorimeter structures. This paper gives a brief summary 
of the comparison of the results of these simulations with the ex- 
perimental data and mentions other experiments of a similar nature 
where simulation work is still in progress. 


13679 


(LA-12835-C, pp. 192-200) Design of a compact 
beam dump for the BNL-AGS neutral beam. Diwan, M.V. (Stan- 
ford Univ., CA (United States)). Los Alamos National Lab., NM 
(United States). Oct 1994. (CONF-930168—: Simulating accelerator 
radiation environments workshop, Santa Fe, NM (United States), 
11-15 Jan 1993). In Proceedings of the Workshop on Simulating 


Accelerator Radiation Environments. 269p. Order 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

BNL-E871 is a two arm rare kaon decay spectrometer at the 
BNL-AGS. The experiment uses a neutral kaon beam to search for 
the forbidden decay K,° — ye. The previous experiment (E791) in 
the same beam line allowed the neutral beam to pass through a 
gap in the spectrometer. For E871 it seems more advantageous to 
dispose of the beam in a compact beam dump located in the 
middie of the spectrometer. The elimination of the beam allows in- 
crease in acceptance by eliminating the gap in the downstream 
spectrometer, reduces accidentals in the trigger, and in the down- 
stream particle identification detectors. 


13680 (LA-12835-C, pp. 234-243) Estimates of neutron flu- 
ence for the SDC detector. Job, P.K. (Argonne National Lab., IL 
(United States)); Price, L.E.; Handler, T.; Gabriel, T.A. Los Alamos 


Number 
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National Lab., NM (United States). Oct 1994. DOE Contract W- 
31109-ENG-38 ; AC05-840R21400. (CONF-930168-: Simulating 
accelerator radiation environments workshop, Santa Fe, NM 
(United States), 11-15 Jan 1993). In Proceedings of the Workshop 
on Simulating Accelerator Radiation Environments. 269p. Order 
Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

The high energy and high luminosity of SSC cause radiation 
problems to detectors. Almost all the radiation in the SDC detector 
comes from the 20 TeV on 20 TeV pp collisions. The design lumi- 
nosity corresponds to 10° collisions per second. This luminosity is 
maintained for 10’ seconds (one SSC year). It is important to know 
the radiation fields experienced by the tracking volume, calorime- 
ter, electronics and the phototubes. The loss of light due to the 
radiation damage to the scintillators can adversely affect the 
physics performance of the calorimeter. Studies have been carried 
out earlier to estimate the radiation dose in the SDC detector. In 
this note the authors use ISAJET in combination with CALOR89 to 
make an accurate prediction of neutron fluence at the various loca- 
tions of the SDC detector. The low energy neutrons are important 
because they can produce radioactive nuclides in large quantities. 
In CALOR89 the low energy neutron fluence is accurately esti- 
mated by MORSE code. 


13681 (LA-12835-C, pp. 249-262) Extension of SSC-SR- 
1033 approach to radioactivation in LHC and SSC detectors. 
Groom, D.E. (Lawrence Berkeley Lab., CA (United States)). Los 
Alamos National Lab., NM (United States). Oct 1994. DOE Con- 
tract AC03-76SF00098. (CONF-930168—: Simulating accelerator 
radiation environments workshop, Santa Fe, NM (United States), 
11-15 Jan 1993). In Proceedings of the Workshop on Simulating 
Accelerator Radiation Environments. 269p. Order Number 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

In the SSC study of radiation levels in detectors (SSC-SR-1033), 
a very successful general approach was developed: The incident 
flux from the interaction point was described by the product of a flat 
pseudorapidity distribution and a transverse momentum distribution. 
A given effect (albedo neutrons, EM ionizing dose, ...) was studied 
as a function of incident particle momentum. The two functions 
were then combined to obtain the desired result. In the present 
study, the approach is extended to the radioactivation of detector 
components. Radioactivity in a given material is proportional to the 
average “star density” in hadronic cascades, as simulated in this 
case with FLUKA. Star density at each depth is found to scale with 
surprising accuracy as a power law in the incident momentum. At 
this stage only a “rule of thumb” is used to relate star density to 
activity. Results are presented for iron and lead. 


13682 (LA-12892-MS) Design of a new portable fork detec- 
tor for research reactor spent fuel. Hsue, S.T.; Meniove, H.O.; 
Rinard, P.M. Los Alamos National Lab., NM (United States). 
Feb 1995. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95008108. Source: OSTI; NTIS; INIS; GPO Dep. 

There are many situations in nonproliferation and international 
safeguards when one needs to verify spent research-reactor fuel. 
Special inspections, a reactor coming under safeguards for the first 
time, and failed surveillance are prime examples. Several years 
ago, Los Alamos developed the FORK detector for the IAEA and 
EURATOM. This detector, together with the GRAND electronics 
package, is used routinely by inspectors to verify light-water-reactor 
spent fuels. Both the FORK detector and the GRAND electronics 
technologies have been transferred and are now commercially 
available. Recent incidents in the world indicate that research- 
reactor fuel is potentially a greater concern for proliferation than 
light-water-reactor fuels. A device similar to the FORK/GRAND 
should be developed to verify research-reactor spent fuels because 
the signals from light-water-reactor spent fuel are quite different 
than those from research-reactor fuels. 


13683 (LA-UR-95-174) Alpha characterization inside pipes 
using lon-transport technology. Rojas, S.P.; Rawool-Sullivan, 
M.W.; Williams, K.G.; Vaccarella, J.A. Los Alamos National Lab., 
NM (United States). [1995]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950216-69: Waste management '95, Tucson, AZ (United 





States), 26 Feb - 2 mar 1995). Order Number DE95007869. simulation of specified operational conditions, heat sink operation 


in vacuum. Vibration tests performed to SAO's specification. 


Source: OSTI; NTIS; INIS; GPO Dep. 

Many DOE facilities have several miles of waste pipe systems 
that are internally contaminated with various and often undeter- 
mined radio nuclides. Unfortunately, currently acceptable alpha 
detection technologies are inefficient, time consuming, and do not 
address the problems presented by small diameter or curved 
pipes. In general, the problem of detecting alpha contamination on 
the inside surface of pipes is complicated by the fact that alphas 
do not penetrate the pipe walls. Unlike their conventional counter- 
parts, alpha detectors based on ion transport technology sense 
alpha particles by collecting the ions created in ambient air as the 
particle loses its kinetic energy. The ions inside the pipe are trans- 
ported by a fan-generated air current to an electrode inside the 
detector, which is attached to one end of the pipe. The collected 
charge at the electrode is proportional to the number of ions cre- 
ated inside the pipe, which in turn is proportional to the number of 
alphas emitted. Typically, monitoring for alpha contamination inside 
pipes or ductwork involves disrupting the operation to access as 
much surface area as possible for standard alpha monitoring. The 
detector based on ion transport technology effectively minimizes 
such disruption and in many circumstances will allow for in situ 
monitoring of a system that might otherwise not be practically ac- 
cessible to standard methods. 


13684 (LA-UR-95-410) A reaktime alpha monitoring sys- 
tem for radioactive liquid waste. Johnson, J.D.; Bond, A.W.; 
Bounds, J.A.; Hanson, S.W.; MacArthur, D.W.; Moss, W.D.; 
Rawool-Sullivan, M.W.; Sprouse, L.L.; Williams, H.E. lil. Los 
Alamos National Lab., NM (United States). [1995]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-950216-43: Waste management '95, 
Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95006286. Source: OSTI; NTIS; INIS; GPO Dep. 

A real-time monitor for radioactive liquid waste is being devel- 
oped at Los Alamos National Laboratory (LANL). This detector 
system is designed to monitor for large changes in alpha activity in 
a liquid waste stream. The detector is unique in that it monitors the 
ionization created by alpha interactions with air, using long-range 
alpha detector (LRAD) technology. This is a non-intrusive method 
that can be used in various complicated geometries. This tech- 
nique only allows for the monitoring of the surface of the liquid, 
however, preliminary tests indicate that the technique should allow 
for real-time, sensitive monitoring of a well-mixed liquid waste 
stream. This technique will require further research and develop- 
ment, but the final system should be an inexpensive detector 
system for segregating and monitoring radioactive liquids at na- 
tional laboratories, processing facilities, and nuclear power plants. 


13685 (LA-UR-95-600) SAO HMC _photodetector/event 
timer engineering model test report. Los Alamos National Lab., 
NM (United States). 5 Oct 1994. 95p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95007889. Source: OSTI; NTIS; GPO Dep. 

The test unit is a custom photodetector/event timer, PET, built 
for the Smithsonian Astrophysical Observatory, SAO, by Los 
Alamos which records elapsed time in 10 ps steps. The 1 Kg, 12 
cm diameter PET unit uses 10 watts of electrical power and was 
tested to SAO’s specified flight conditions. The event timer has two 
inputs — a reference clock oscillator input and a stop signal. Like a 
stop watch with split timing capability, the event timer records the 
instant a stop signal arrives. At that sample instant, the number of 
elapsed clock cycles are stored and the sample instant position be- 
tween two reference clock edges is interpolated and stored. Then 
that stored data can be shifted serially to an external computer. 
The photodetector part of the PET responds to an optical input and 
provides the electrical output signal to the event timer specifying 
the sample instant. This test report discusses the event timer test 
results. Test equipment is shown for most of the operational tests. 
The relay rack contains test pursers and clocks. The environmental 
chamber controls temperature. The computer reads and records 
the serial data from the PET. Reported testing topics include: 
Pulse shapes to be used as test inputs, test results obtained using 
the electrical source's input, optical test results which are the best 
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13686 (LBL-36025) Amorphous silicon pixel radiation de- 
tectors and associated thin film transistor electronics readout. 
Perez-Mendez, V.; Drewery, J.; Hong, W.S.; Jing, T.; Kaplan, S.N.; 
Lee, H.; Mireshghi, A. Lawrence Berkeley Lab., CA (United 
States). Oct 1994. 21p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-941063-— 
12: 186. meeting of the Electrochemical Society, Miami, FL (United 
States), 9-14 Oct 1994). Order Number DE95006568. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We describe the characteristics of thin (1 um) and thick (>30 
um) hydrogenated amorphous silicon p-i-n diodes which are opti- 
mized for detecting and recording the spatial distribution of charged 
particles, x-rays and + rays. For x-ray, 7 ray, and charged particle 
detection we can use thin p-i-n photosensitive diode arrays coupled 
to evaporated layers of suitable scintillators. For direct detection of 
charged particles with high resistance to radiation damage, we use 
the thick p-i-n diode arrays. Deposition techniques using helium di- 
lution, which produce samples with low stress are described. Pixel 
arrays for flux exposures can be readout by transistor, single diode 
or two diode switches. Polysilicon charge sensitive pixel amplifiers 
for single event detection are described. Various applications in 
nuclear, particle physics, x-ray medical imaging, neutron crystallog- 
raphy, and radionuclide chromatography are discussed. 


13687 (LBL-36272) Gamma ray spectroscopy and timing 
using LSO and PIN photodiodes. Moses, W.W. (Lawrence 
Berkeley Lab., CA (United States)); Derenzo, S.E.; Melcher, C.L.; 
Manente, R.A. Lawrence Berkeley Lab., CA (United States). Nov 
1994. 6p. Sponsored by USDOE, Washington, DC (United 
States);National Insts. of Health, Bethesda, MD (United States). 
DOE Contract AC03-76SF00098. Grant P0O1-HL25840; RO01- 
CA48002; RO1-NS29655. (CONF-9411173-3: IEEE nuclear 
science symposium, Norfolk, VA (United States), 1-5 Nov 1994). 
Order Number DE95006565. Source: OSTI; NTIS; INIS; GPO Dep. 

The high density, high light output, and short decay time of LSO 
(lutetium orthosilicate, Lu2SiOs5:Ce) make it an attractive scintillator 
for gamma ray spectroscopy. The low cost, small size, high quan- 
tum efficiency, and ruggedness of silicon photodiodes make them 
attractive photodetectors for this same application, although their 
high noise (Compared to a photomultiplier tube) reduces their ap- 
peal. In this work the authors measure the gamma ray energy 
resolution, timing accuracy, and conversion factor from gamma en- 
ergy to number of electron-hole pairs produced with a 3 x 3 x 22 
mm? LSO scintillator crystal read out with a 3 x 3 mm? silicon PIN 
photodiode. When the detector is excited with 511 keV photons, a 
photopeak centered at 1,940 e~ with 149 keV fwhm is observed 
and a timing signal with 35 ns fwhm jitter is produced. When the 
detector is excited with 1,275 keV photons, a photopeak centered 
at 4,910 e~ with 149 keV fwhm is observed and a timing signal 
with 25 ns fwhm jitter is produced. While these performance mea- 
sures are inferior to those obtained with photomultiplier tubes, they 
are acceptable for some applications. 


13688 (LBL-36305) Unipolar charge sensing with coplanar 
electrodes — Application to semiconductor detectors. Luke, 
P.N. (Lawrence Berkeley Lab., CA (United States). Engineering 
Div.). Lawrence Berkeley Lab., CA (United States). Nov 1994. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-9411173-5: IEEE nuclear sci- 
ence symposium, Norfolk, VA (United States), 1-5 Nov 1994). 
Order Number DE95008441. Source: OSTI; NTIS; INIS; GPO Dep. 

A novel method to perform preferential sensing of single-polarity 
charge carriers in ionization detectors is presented. It achieves the 
same function as Frisch grids commonly employed in gas ion 
chambers but uses a coplanar electrode configuration that allows it 
to be applied to semiconductor detectors. Through the use of this 
method, good energy resolution can be obtained from room- 
temperature compound semiconductor detectors despite their poor 
hole-collection characteristics. Experiment using a CdZnTe detector 
demonstrates the effectiveness of this technique. Schemes to cor- 
rect for electron trapping and to obtain position information are also 
described. 
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13689 (LBL-36535) Scintillator materials for calorimetry. 
Weber, M.J. (Lawrence Berkeley Lab., CA (United States). Life Sci- 
ences Div.). !awrence Berkeley Lab., CA (United States). Sep 
1994. 19p. Sponsored by USDOE, Washington, DC (United 
States);National Cancer Inst., Bethesda, MD (United States). DOE 
Contract AC03-76SF00098. Grant R01 CA48002. (CONF- 
9409268-6: 5. international conference on calorimetry in high 
energy physics, Upton, NY (United States), 25 Sep - 1 oct 1994). 
Order Number DE95006570. Source: OSTI; NTIS; INIS; GPO Dep. 

Requirements for fast, dense scintillator materials for calorimetry 
in high energy physics and approaches to satisfying these require- 
ments are reviewed with respect to possible hosts and luminescent 
species. Special attention is given to cerium-activated crystals, 
core-valence luminescence, and glass scintillators. The present 
state of the art, limitations, and suggestions for possible new scin- 
tillator materials are presented. 


13690 (OUP-94-20) Modelling and optimizing the structure 
of a PtSI/Si focal plane array photodetector. Myrtveit, T.Oc. 
Oslo Univ. (Norway). Fysisk Inst. Nov 1994. 27p. Order Number 
DE95625332. Source: OSTI; NTIS; INIS. 

The report reviews photoemission theory and discusses opti- 
mization methods for Schottky-barrier infrared detectors. Current 
photoresponse models are extended by including tunnelling cur- 
rents. Tunnelling photoemission probabilities through the barrier are 
calculated using the WKB-approximation. The author has investi- 
gated how the performance of the detector is influenced by a high 
doping density at the junction due to ion implantation of the silicon 
surface prior to metal deposition. A new concept for calculating the 
tunnelling dark current is introduced. Two new alternative optimiza- 
tion methods are described and compared to the traditional method 
of maximizing the internal response at a wavelength of A=4um. 31 
refs., 18 figs., 6 tabs. 


13691 (OUP-94-23) Electromagnetic noise studies in a sili- 
con strip detector, used as part of a luminosity monitor at 
LEP. Oedegaard, T.; Tafjord, H.; Buran, T. Oslo Univ. (Norway). 
Fysisk inst. Dec 1994. 9p. Order Number DE95625323. Source: 
OSTI; NTIS; INIS. 

As part of the luminosity monitor SAT in the DELPHI experiment 
at CERN’s Large Electron Positron collider, a tracking detector 
constructed from silicon strip detector elements was installed in 
front of an electromagnetic calorimeter. The luminosity was mea- 
sured by counting the number of Bhabha events at the interaction 
point of the electron and the positron beams. The tracking detector 
reconstructs tracks from the interaction point and the calorimeter 
measures the corresponding particles’ energies.The SAT Tracker 
consists of 504 silicon strip detectors. The strips are DC-coupled to 
CMOS VLSI-chips, baptized Balder. The chip performs amplifica- 
tion, zero-suppression, digitalisation, and multiplexing. The 
requirements of good space resolution and high efficiency put 
strong requirements on noise control. A short description of the 
geometry and the relevant circuit layout is given. The authors de- 
scribe the efforts made to minimise the electromagnetic noise in 
the detector and present some numbers of the noise level using 
various techniques. 11 refs., 5 figs., 4 tabs. 


13692 (PNL-SA-24633) Correlation of XANES features with 
the scintillation efficiencies of Ce doped alkaline earth lithium 
silicate glasses. Blanchard, D.L. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Sunberg, D.S.; Craig, R.A.; Bliss, M.; 
Weber, M.J. Pacific Northwest Lab., Richland, WA (United States). 
Nov 1994. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-941144~77: 
1994 fall meeting of the Materials Research Society (MRS), 
Boston, MA (United States), 28 Nov - 2 dec 1994). Order Number 
DE95007751. Source: OSTI; NTIS; INIS; GPO Dep. 
Cerium-activated, lithium-silicate glasses are widely used as 
thermal neutron detectors because of their versatility, robustness 
and low cost. The glasses convert the energy of the neutrons to 
visible light pulses that may be counted. This process, scintillation, 
is generally thought to be composed of three steps: ionization, en- 
ergy transfer, and luminescence. If defects are present, they can 
trap the excitations, altering the scintillation output. These features 
have been discussed previously. The presence of magnesium in 
these glasses increases scintillation efficiency, but as previously 
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observed the effect drops by a factor greater than 2.5 with substi- 
tution through the series of alkaline earths. Here, cerium activated 
glasses of composition 20Li20-15MO-64.4Si02.0.6Ce303 (where 
m is Mg, Ca, Sr, or Ba) exhibit scintillation efficiencies that vary by 
more than a factor of 2.5 with the alkaline earth. Previous work has 
suggested a correlation between the microstructure of these 
glasses and scintillation efficiency. Measurements of the Ce Ly x- 
ray absorption edge in the Mg, Ca and Sr glasses display a feature 
near the absorption edge that is suggestive of the presence of 
Ce**. The area of this peak is, in fact, correlated with the scintilla- 
tion efficiency of the glass. The amount of Ce* indicated by the 
intensity of this feature is, however, too high to be a permanent 
population. The authors suspect that the feature is a transient phe- 
nomenon related to creation of Ce** and trapped electrons due to 
photoionization by the x-ray beam. 


13693 (PTB-Ra-35) Development of volume-source activity 
reference materials for the calibration of gamma spectrom- 
eters. Dersch, R. Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany). Radioaktivitaet. Sep 1994. 44p. (In Ger- 
man). Order Number DE95764624. Source: OSTI; NTIS (US Sales 
Only); INIS. 

For accurate measurements of environmental radioactivity fre- 
quently --ray spectrometers are used which have to be calibrated 
with volume sources of the same material as the material under 
study or at least with a material of similar density. A EUROMET 
project was initiated to develop a range of spiked reference materi- 
als covering the bulk density range between p=0,15 g/cm® and 
p=1,7 g/cm®. Various spiking techniques especially for zeolite 
(p=0,76 g/em*) and micro-balloons (p=0,15 g/cm®) are described 
as well as the testing of homogeneity and the results of intercom- 
parisons. (orig/HP) 


13694 (SLAC-PUB-95-6759) Can TMAE photocathode be 
used for high rate applications?. Va'vra, J. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). [1995]. 6p. 


Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC03-76SF00515. (CONF-950276-1: 7. Vienna wire 
chamber conference (WCC-95), Vienna (Austria), 13-17 Feb 1995). 
Order Number DE95008594. Source: OSTI; NTIS; INIS; GPO Dep. 

The paper explores the problems associated with wire aging, 
charging effects and self-sustaining cathode currents in the TMAE 
based photo-detectors. It is generally believed that anode wire ag- 
ing is the most serious problem encountered in TMAE (tetrakis 
dimethylamino ethylene)-based Cherenkov ring imaging detectors. 
Although charging effects and self-sustaining cathod currents have 
not been studied systematically, there is concern that they too 
could become significant over a long period of time. 


13695 (SSI-94-16) Evaluation of SSI calibration standards. 
Grindborg, J.E.; Gullberg, O.; Lindborg, L.; Nilsson, Ulf; Samuels- 
son, G. Swedish Radiation Protection Inst., Stockholm (Sweden). 1 
Dec 1994. 24p. (In Swedish). Order Number DE95625312. Source: 
OSTI; NTIS; INIS. 

Presents the results of calibrations and measurements of stan- 
dards performed st the SSI standards laboratory 1993. 8 figs, 18 
tabs. 


13696 (UCRL-ID-117982) BEGET: The B-Factory Event 
Generator Version 21. Wright, D.M. Lawrence Livermore National 
Lab., CA (United States). 15 Aug 1994. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95008329. Source: OSTI; NTIS; GPO 
Dep. 

This note is a reference manual for the B-Factory Event Genera- 
tor (BEGET V21) software package which generates physics 
events relevant to B-Factory detector studies. The package pro- 
vides a standard framework that can easily interface to various 
external generators and simulation applications. Version 21 of 
BEGET contains a number of physics and background generators 
and is interfaced to the JETSET and KORALB generators and the 
GEANT and ASLUND simulation programs. 


13697 (UCRL-ID—118356) Characterization of CdZnTe ambi- 
ent temperature detectors. Lavietes, A. Lawrence Livermore 
National Lab., CA (United States). Sep 1994. 44p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95008588. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A great deal of interest has been generated in the use of 
cadmium telluride (CdTe) and cadmium zinc telluride (CdZnTe) de- 
tectors for ambient temperature detection of radionuclides. The 
addition of zinc to CdTe provides several benefits that enhance the 
materials operational characteristics at ambient temperature. 
Recent movement in the industry is to produce larger volume de- 
tectors using CdZnTe without much known about the effects of 
larger geometry on performance. The purpose of this study is to 
get an idea of the relationship of detector performance to both area 
and thickness variations. 


13698 (UCRL-JC—117476) Computer vision for detecting 
and quantifying gamma-ray sources in coded-aperture images. 
Schaich, P.C.; Clark, G.A.; Sengupta, S.K.; Ziock, K.P. Lawrence 
Livermore National Lab., CA (United States). 2 Nov 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9410156-4: 28. annual Asilo- 
mar conference on signals, systems, and computers, Pacific 
Grove, CA (United States), 31 Oct - 2 nov 1994). Order Number 
DE95008810. Source: OSTI; NTIS; GPO Dep. 

The authors report the development of an automatic image anal- 
ysis system that detects gamma-ray source regions in images 
obtained from a coded aperture, gamma-ray imager. The number 
of gamma sources in the image is not known prior to analysis. The 
system counts the number (K) of gamma sources detected in the 
image and estimates the lower bound for the probability that the 
number of sources in the image is K. The system consists of a 
two-stage pattern classification scheme in which the Probabilistic 
Neural Network is used in the supervised learning mode. The algo- 
rithms were developed and tested using real gamma-ray images 
from controlled experiments in which the number and location of 
depleted uranium source disks in the scene are known. 


13699 (UCRL-JC—118714) GEM detector conductor manu- 
facturing experience. Martovetsky, N.N. (Superconducting Super 
Collider Lab., Dallas, TX (United States)); Pace, J.R.; Reardon, 
P.J.; Richied, D.E.; Camille, R.J.; Marston, P.G.; Smith, B.A.; Deis, 
G.A.; Bohanan, J.S.; Gertsen, J.H. USX Corp., Monroeville, PA 
(United States); Lawrence Livermore National Lab., CA (United 
States). 7 Oct 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486 ; W-7405-ENG- 
48. (CONF-941013-25: Applied superconductivity conference, 
Boston, MA (United States), 16-21 Oct 1994). Order Number 
DE95007963. Source: OSTI; NTIS; GPO Dep. 

Feasibility studies and manufacturing experience on the GEM 
Magnet superconductor are presented, including all components - 
NbTi strand, cable, conduit manufacture, cable pulling, and alu- 
minum sheath application. 


13700 (WHC-SD-W151-ATP-—001-Rev.1) Project W-151 flexi- 
bie receiver radiation detector system acceptance test plan. 
Revision 1. Troyer, G.L. Westinghouse Hanford Co., Richland, WA 
(United States). 6 Dec 1994. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE95006596. Source: OSTI; NTIS; INIS; GPO Dep. 

The attached document is the Acceptance Test Plan for the por- 
tion of Project W-151 dealing with acceptance of gamma-ray 
detectors and associated electronics manufactured at the Idaho 
National Engineering Laboratory (INEL). The document provides a 
written basis for testing the detector system, which will take place 
in the 305 building (300 Area). 


13701 (WHC-SD-WM-ATR-106) Acceptance test report for 
the 241-SY-101 Flexible Receiver Gamma Detector System. 
Dowell, J.L. Westinghouse Hanford Co., Richland, WA (United 
States). 17 Feb 1995. 66p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. Order Num- 
ber DE95008026. Source: OST]; NTIS; INIS; GPO Dep. 

This Acceptance Test Report is for the 241-SY-101 Flexible Re- 
ceiver Gamma Detector System. This test verified that the data 


logger and data converter for the gamma detector system functions 
as intended. 
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4402 Radiation Effects On Instrument Compo- 
nents, Instruments, Or Electronic Systems 


Refer also to citation(s) 13418, 13552 


13702 (BNL-61327) Radiation effects on front-end elec- 
tronics for noble liquid calorimetry. Citterio, M.; Rescia, S.; 
Radeka, V. Brookhaven National Lab., Upton, NY (United States). 
Dec 1994. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9409268-8: 5. 
international conference on calorimetry in high energy physics, Up- 
ton, NY (United States), 25 Sep - 1 oct 19S4). Order Number 
DE95007304. Source: OSTI; NTIS; INIS; GPO Dep. 

Front-end electronics for liquid ionization chamber calorimetry at 
hadron collider experiments may be exposed to substantial levels 
of ionizing radiation and neutron fluences in a cryogenic environ- 
ment. Measurements of devices built with rad-hard technologies 
have shown that devices able to operate in these conditions exist. 
Si-JFETs and GaAs MESFET devices have been irradiated and 
tested at a stable cryogenic temperature up to doses of 55 Mrad of 
ionizing radiation and up to neutron fluences of 4 x 10‘ n/cm?. 
Radiation effects on DC characteristics and on noise will be pre- 
sented. 


13703 (LA-12835-C, pp. 182-191) Time-dependent effects 
on CMOS total-dose response in accelerator radiation environ- 
ments. Fleetwood, D. (Sandia National Labs., Albuquerque, NM 
(United States)); Winokur, P.; Shaw, D.; Barnes, C. Los Alamos 
National Lab., NM (United States). Oct 1994. DOE Contract AC04- 
76DP00789. (CONF-930168—: Simulating accelerator radiation 
environments workshop, Santa Fe, NM (United States), 11-15 Jan 
1993). In Proceedings of the Workshop on Simulating Accelerator 
Radiation Environments. 269p. Order Number DE95001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Time-dependent charge buildup and annealing processes cause 
the ionizing radiation response of CMOS devices and circuits in an 
accelerator radiation environment to depend strongly on the dose 
rate of the exposure. Oxide-trap charge annealing and interface- 
trap buildup in nMOS transistors can lead to positive threshold 
voltage shifts in a low-dose-rate radiation environment, while 
negative threshold-voltage shifts are commonly observed after irra- 
diations at typical laboratory dose rates [50-300 rad(Si)/s]. Thus, 
devices that pass laboratory testing can fail at the low dose rates 
encountered in a high-energy particle-accelerator radiation environ- 
ment due to positive nMOS transistor threshold-voltage shifts 
above preirradiation values, i.e., “rebound.” The authors discuss 
how this issue can be addressed in total-dose hardness assurance 
test methods for accelerator environments. An example is the re- 
vised US military-standard ionizing-radiation-effects test method 
(MIL-STD 883D, Test Method 1019.4). Finally, it is noted that the 
1/f noise of radiation-hardened MOS electronics should be signifi- 
cantly lower than that of commercial electronics both in and 
outside of a radiation environment. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 12087, 12659, 12677, 12678, 13408, 13708 


4405 Thermal Instrumentation 
Refer also to citation(s) 12397, 14125 


4406 Optical Instrumentation 
Refer also to citation(s) 13322, 13323, 13362, 13734, 14165 


13704 (CONF-9411198-1) Design and fabrication of a 
diamond-turned hybrid diffractive/refractive singlet for visible 
applications at ORNL. Bernacki, B.E.; Miller, A.C.; Maxey, L.C. 
Oak Ridge National Lab., TN (United States). [1995]. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Conference on manufacturing redstone 
arsenal; Huntsville, AL (United States); 1-2 Nov 1994. Order Num- 
ber DE95007007. Source: OSTI; NTIS; GPO Dep. 
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Hybrid diffractive/refractive optics can be fabricated using tradi- 
tional lithographic methods involving masks or holographic 
techniques as well as direct-write approaches that include electron- 
beam lithography, single-point diamond turning, and laser beam 
lithography. Only the direct-write methods have proven to be practi- 
cal in producing continuous-form diffractive surfaces, or kinoforms, 
and among these methods, only diamond turning can easily pro- 
duce large kinoforms on curved base surfaces. In this paper, we 
describe design and fabrication issues for a hybrid singlet pro- 
duced by single-point diamond turning that functions in the visible 
portion of the spectrum and takes advantage of all of the degrees 
of freedom available from diamond turning: aspheric front surface 
to control spherical aberration, curved rear surface for elimination 
of coma, and kinoform surface placed on either curved base sur- 
face for control of primary chromatic aberration. 


13705 (EGG-11265-4012) An image cancellation approach 
to depth-from-focus. Lu, Shin-yee (Lawrence Livermore National 
Lab., CA (United States)); Graser, M. EG and G Energy Measure- 
ments, Inc., Pleasanton, CA (United States). [1995]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC08-93NV11265. (CONF-941006—-4: SPIE annual con- 
ference of the Optical Society of America and exhibit, Boston, MA 
(United States), 30 Oct - 4 nov 1994). Order Number DE95007625. 
Source: OSTI; NTIS; GPO Dep. 

Depth calculation of an object allows computer reconstruction of 
the surface of the object in three dimensions. Such information 
provides human operators 3D measurements for visualization, 
diagnostic and manipulation. It can also provide the necessary co- 
ordinates for semi or fully automated operations. This paper 
describes a microscopic imaging system with computer vision algo- 
rithms that can obtain the depth information by making use of the 
shallow depth of field of microscopic lenses. 


13706 (SAND—95-0446C) NIR high-efficiency subwave- 
length diffractive structures in semiconductors. Smith, R.E.; 
Warren, M.E.; Wendt, J.R.; Vawter, G.A. Sandia National Labs., Al- 
buquerque, NM (United States). [1995]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950226-28: SPIE ‘95: SPIE conference on optics, electro- 
optics, and laser application in science, engineering and medicine, 
San Jose, CA (United States), 5-10 Feb 1995). Order Number 
DE95008535. Source: OSTI; NTIS; GPO Dep. 

We have fabricated sub-wavelength diffractive optical elements 
with binary phase profiles for operation at 975 nm. Blazed trans- 
mission gratings with minimum features 63 nm wide were designed 
by using rigorous coupled-wave analysis and fabricated by direct- 
write e-beam lithography and reactive ion beam etching in gallium 
arsenide. Transmission measurements show 85% diffraction effi- 
ciency into the first order. Anti-reflection surfaces, with features 42 
nm wide were also designed and fabricated. 


13707 (UCRL-JC—118213) Integrated X-ray testing of the 
electro-optical breadboard model for the XMM reflection grat- 
ing spectrometer. Bixler, J.V. (Lawrence Livermore National Lab., 
CA (United States)); Craig, W.; Decker, T.; Aarts, H.; Boggende, T. 
den; Brinkman, A.C.; Burkert, W.; Brauninger, H.; Branduardi- 
Raymont, G.; Dubbeldam, L. Lawrence Livermore National Lab., 
CA (United States). 12 Jul 1994. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940723-36: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers, San Diego, CA (United States), 24-29 
Jul 1994). Order Number DE95008829. Source: OSTI; NTIS; GPO 
Dep. 
X-ray calibration of the Electro-Optical Breadboard Model 
(EOBB) of the XXM Reflection Grating Spectrometer has been car- 
ried out at the Panter test facility in Germany. The EOBB prototype 
optics consisted of a four-shell grazing incidence mirror module fol- 
lowed by an array of eight reflection gratings. The dispersed x-rays 
were detected by an array of three CCDs. Line profile and effi- 
ciency measurements where made at several energies, orders, and 
geometric configurations for individual gratings and for the grating 
array as a whole. The x-ray measurements verified that the grating 
mounting method would meet the stringent tolerances necessary 
for the flight instrument. Post EOBB metrology of the individual 
gratings and their mountings confirmed the precision of the grating 
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boxes fabrication. Examination of the individual grating surface’s at 
micron resolution revealed the cause of anomalously wide line pro- 
files to be scattering due to the crazing of the replica’s surface. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 12085, 12331, 12335, 12675, 12676, 
13408, 13409, 13766, 13791, 13827, 13853, 14111, 14112 


13708 (CONF-9410320—, pp. 138-142) Consideration of to- 
mographic inversion and resolution in bore-hole radar. 
Hayakawa, H. (Osaka Gas Co. Ltd., Tokyo (Japan)); Nakauchi, T.; 
Tsunasaki, M.; Hayakawa, H. Society of Exploration Geophysicists 
of Japan, Tokyo (Japan). Oct 1994. 308p. (in Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The present paper reports a theoretical study of spatial resolu- 
tion related to the survey by bore-hole radar. From the basic 
equation, derived was a formula which gave, by Born approxima- 
tion, the diffusive wave at the location of receiving antenna for the 
given incident wave. Then to process the matter two-dimensionally, 
the case was presumed where both transmitting and receiving an- 
tennas were scanned mutually in parallel. Secondarily induced by 
the incident wave at physically extraordinary spots, the diffusive 
wave was supposed to form an assembly of cylindrical waves ex- 
panding from each of those spots on a concentrically circular liquid 
face. With utilization of Fourier transformation related to the spatial 
coordinates, a formula was derived to presume the underground 
dielectric constant profile from the measured diffusive waveform. In 
that formula, the following is pointed out: the spatial frequency 
component in a wide band is obtained from one of the frequencies 
in the electromagnetic field. The use of wide-band pulse wave has 
no merit in obtaining the spatial resolution of dielectric constant. 1 
ref., 4 figs. 


13709 (CONF-9410320-, pp. 143-147) Evaluation method of 
subsurface stress direction by triaxial doublet analysis and fo- 
cal mechanism analysis of acoustic emission. Moritani, H. 
(Tohoku University, Sendai (Japan). Faculty of Engineering); Niit- 
suma, H. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports a method to estimate subsurface stress direc- 
tion by using triaxial AE doublet analysis. Strikes and inclinations 
of subsurface crack structures, and their sliding directions as esti- 
mated from the oscillating mechanism of an acoustic emission (AE) 
by using a grid method may be used with vibration source planes 
derived by a triaxial doublet analysis of one AE doublet group as 
one of the subsurface crack structure faces. The paper explains 
that, if two or more AE doublet groups can be observed (in other 
words, if two or more independent crack structure faces can be de- 
rived), there is a possibility of estimating the subsurface main 
stress direction by applying the method developed by Hayashi, et 
al. that calculates the main stress direction by inversely analyzing it 
from the direction of slide marks seen on fracture faces in core 
samples. The paper then presents the strike, inclination and slide 
directions of the crack structure face and the subsurface main 
stress direction as estimated by applying the above method to the 
AE observed during a preliminary hydraulic fracture test at the hot 
rock power generation experimental field in the Okachi area, Akita 
Prefecture, Japan. 10 refs., 5 figs., 1 tab. 


13710 (CONF-9410320-, pp. 157-161) Application of time 
domain EM survey in tunnel engineering. Part 3. Saito, M. (Mit- 
sui Mineral Development Engineering Co. Ltd., Tokyo (Japan)); 
Wada, K.; Okuzumi, K.; Hara, T.; Sekine, |. Society of Exploration 





Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japan- 
ese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

This paper reports the application of the time domain electro- 
magnetic (TDEM) survey in tunnel engineering in steep 
mountainous areas. In order to raise the efficiency of measuring 
works in a steep topography, the size of a transmission loop was 
reduced, and the transmission loops and the receiving coils were 
installed parallel with the topographical faces. Investigations have 
been carried out by arranging them in the following three types: an 
arrangement in which receiving coils are placed at the loop center 
and 20 meters or 30 meters away from the center while a trans- 
mission loop of 20m x 20m is moved by 20 meters at each time, a 
turam arrangement using a transmission loop of more than 50m x 
50m, and a slingram arrangement using a special transmission 
loop of 5m x 5m. The paper presents examples of resistivity struc- 
ture cross sections derived from the first arrangement and the 
turam arrangement, and examples of transient curve groups de- 
rived from the slingram arrangement. 2 refs., 7 figs. 


4408 Miscellaneous Instrumentation 
Refer also to citation(s) 12427, 13064, 13407, 13414, 13729, 13734 


13711 (ANL/ES/CP-85381) New technology for America’s 
electric power industry. Electrocatalytic gas sensor employing 
cermet materials, Al analysis, and control methods. Argonne 
National Lab., IL (United States). [1995]. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE95008395. Source: OSTI; NTIS; GPO Dep. 

Argonne National Laboratory’s cermat sensors use cyclic voltam- 
metry techniques with solid electrolyte sensors to generate unique 
electrical signatures of gases or gas mixtures ‘on demand’. Intelli- 
gent (neural network) signal-processing algorithms match these 
signals to a gas library. 


13712 (ANL/MSD/CP-82825) On the use of electronic tilt 
sensors as angle encoders for synchrotron applications. 
Knapp, G.S. (Argonne National Lab., IL (United States)); You, H.; 
Holzhausen, G.R. Argonne National Lab., IL (United States). Sep 
1994. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-940714-53: In- 
ternational meeting on synchrotron radiation instrumentation, Stony 
Brook, NY (United States), 18-22 Jul 1994). Order Number 
DE95005836. Source: OSTI; NTIS; GPO Dep. 

The authors have tested several electrolytic tilt sensors produced 
by Applied Geomechanics Inc. A pair of sensors were tested by 
mounting them on the Chi circle of a Huber 4 circle diffractometer. 
The angles were scanned in 1° intervals over a range of +35°. In 
these tests the resolution was about +5 prad but the repeatability 
depended on angle and varied from 70 prad (one standard devia- 
tion) at large angles to 7 yrad at small angles. This type of tilt 
sensor may be too slow (2-10 second settling time) as a primary 
angle encoder for a monochromator or diffractometer, but for a 
system run by stepping motors, they would prove quite useful as 
secondary angle encoders. Other models which have a narrower 


angular range would be useful in setting and tuning focusing mir- 
rors. 


13713 
maceutical processing systems. Alexoff, D.L.; Hallaba, K.; 
Schlyer, D.; Ferrier, R. Brookhaven National Lab., Upton, NY 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States);National Insts. of Health, Bethesda, MD (United 
States). DOE Contract AC02-76CH00016. (CONF-9309170-6: 5. 
international workshop on targetry and target chemistry, Upton, NY 
(United States), 19-23 Sep 1993). Order Number DE95007684. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Sensing the presence of liquids in tubing and vessels in radio- 
chemical processing equipment provides information important to 
the remote or automatic control of the production of clinical doses 


(BNL-61431) A simple liquid detector for radiophar- 
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of radiopharmaceuticals. Although modern commercial automated 
radiopharmaceutical synthesis machines do not usually include 
liquid presence as a measured process variable, earlier more com- 
plex automated synthesis devices did; and the inclusion of such 
feedback can increase system reliability and simplify trouble- 
shooting tasks carried out by computer software or human 
operators. Commercial liquid level detectors are often designed for 
large-scale industrial processes and are therefore too large or ex- 
pensive to be useful in many radiochemical hardware systems. An 
inexpensive miniature optical liquid detector originally by Kramer 
and Fuchs has been duplicated here for use in monitoring the 
presence of liquids in teflon tubing (1/16 in. O.D.) in an enriched 
oxygen-18 water recovery system. 


13714 (CONF-9407173—Pt.1) Proceeding of the 33rd SICE 
(the Society of Instrument and Control Engineers) Annual Con- 
ference. No corporate text available. 1994. 374p. From 33. SICE 
(Society of Instrument and Control Engineers) annual conference; 
aTokyo (Japan); 26-28 Jul 1994. Order Number DE95758947. 
Source: OSTI; NTIS; Available from The Society of Instrument and 
Control Engineers, 1-35-28-303, Hong, Bunkyo-ku, Tokyo, Japan. 

This is proceedings of the English papers presented to the 33rd 
SICE Annual Conference. As for vision control, reports are made 
on image recognition, visual servo, obstacle detection, and artificial 
intelligence. As to neuro and fuzzy, reported are learning rule in 
control, artificial intelligence traffic signal lights using fuzzy logic, 
and fuzzy petri net scheme for fuzzy production rule expression. 
With respect to robot, discussed are intelligent manipulator, and 
navigation control by robot system. With respect to measurements, 
described are measurement of internal resistivity distribution by 
tomography technique, minute drag measurement of the fluid, pre- 
cision measurement, etc. As bio-system, studies are made on 
muscle activation pattern and arterial tree, and as biomedical mea- 
surement, on heart behavior, Alzheimer's disease. Reports are 
further made on control system, signal processing, robust control, 
industrial application of control technology, etc. The paper on esti- 
mation and identification is presented. 


13715 (CONF-9407173—Pt.2) Proceedings of the 33rd SICE 
(the Society of Instrument and Control Engineers) Annual 
Conference. No corporate text available. 1994. 708p. (In Japan- 
ese). From 33. SICE (Society of Instrument and Control Engineers) 
annual conference; aTokyo (Japan); 26-28 Jul 1994. Order Number 
DE95758943. Source: OSTI; NTIS; Available from The Society of 
Instrument and Control Engineers, 35-28, Hongo 1-chome, 
Bunkyo-ku, Tokyo, Japan. 

This is proceedings of the Japanese papers presented in the 
33rd SICE Annual Conference. As for programming, reports are 
made relating to genetic algorithm and neural network. Also dis- 
cussed are neural learning, fuzzy control, and adaptation and 
learning for intelligent control. As to robot, a variety of reports are 
made such as robotic vision, positioning system, motion control, 
force control and actuator, and mobile robot. As human engineer- 
ing approach, discussions are made on human interface and 
decision making/virtual reality/cooperative control. About sensing, 
reports are made on biomedical measurement, remote sensing, 
force sensor, and gas sensing. Papers are presented on image 
processing, temperature/acoustical measurement, optical measure- 
ment, signal processing, pattern recognition, etc. As to control 
system, reported are system design, digital control, process con- 
trol, adaptive control/robust control, control theory, etc. 


13716 (CONF-941001—13) Sensor for measuring the atomic 
fraction in highly dissociated hydrogen. Gardner, W.L. Oak 
Ridge National Lab., TN (United States). [1994]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 41. annual American Vacuum Society 
symposium; Denver, CO (United States); 24-28 Oct 1994. Order 
Number DE95006531. Source: OSTI; NTIS; GPO Dep. 

Atomic hydrogen is a very important constituent for processes 
ranging from cleaning oxide from GaAs and annealing amorphous 
silicon to the deposition of diamond. Because the usual techniques 
for measuring atomic fraction are either expensive and cumber- 
some to use, or unsuitable for application to highly dissociated 
hydrogen, a specially designed sensor was developed. Sensor de- 
sign is based on a diffusion tube with noncatalytic walls, having 
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one end open to the atom source and a catalytic closure at the 
other end. The sensor is simple and inexpensive to fabricate, and 
determining atom density is straightforward. Sensor design also in- 
hibits thermal runaway, which occurs when atom density is high 
enough to impart enough recombination energy to the non-catalytic 
surface to substantially raise its temperature. While recombination 
coefficients for such surfaces are very low near room temperature, 
they increase nearly exponentially with temperature unless actively 
cooled. With the use of a straightforward calibration scheme to de- 
termine the variation in species fraction along the diffusion tube, 
the atomic fraction at the tube opening is determined. Design strat- 
egy, implementation considerations, and calibration method are 
presented. In addition, data obtained from an atomic hydrogen 
source are compared to relevant published data. 


13717 (DOE/MC/29119-95/C0429) Innovative directional 
and position specific sampling technique. Foster, E.L. UTD, 
Inc., Newington, VA (United States). [1994]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
92MC29119. (CONF-9411149-21: Opportunity 95: environmental 
technology through small business, Morgantown, WV (United 
States), 16-17 Nov 1994). Order Number DE95008362. Source: 
OSTI; NTIS; GPO Dep. 

The main objective of UTD’s completed contract was to demon- 
strate the accuracy UTD POsition LOcator (POLO) system d for 
penetrometer applications. The contract work was accomplished in 
three phases. Phase | involved sub-scale refinement of the POLO 
sub-systems which included the design and testing of individual 
components of POLO. The objectives of Phase II were to integrate 
a prototype POLO unit and demonstrate its accuracy through labo- 
ratory tracking experiments. Phase Ill objectives included 
manufacturing and assembly of a full-scale POLO unit and demon- 
stration of its accuracy under field conditions. The success criterion 
for the entire contract was to calculate the penetrometer tip posi- 
tion with 0.5% accuracy or better with respect to distance traveled 
both in laboratory and field tests. This criterion was satisfied in 
Phase Ii laboratory tests and in Phase Ill field tests at two different 
sites. With successful completion of the contract in September, 
1994, UTD has embarked on a commercialization plan in order to 
make commercial POLO units available to DOE contractors and 
penetrometer users in a timely fashion. 


13718 (EDF—-93-NB-00202) A new laser grating velocimeter- 
granulometer for highly concentrated wet steam flows. Laaii, 
A.R.; Cartellier, A.; Bauche, P.; Courant, J.J.; Kleitz, A.; Martin, P. 
Electricite de France (EDF), 92 - Clamart (France). 1992. 9p. (in 
French). Order Number DE95625342. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new Laser Grating Velocimeter-Granulometer has been de- 
signed and manufactured for EDF applications concerning wet 
steam turbines. A signal processing system based on FFT tech- 
nique, similar to the one used for PDPA systems, has been adapted 
for this probe. In this paper the technical details of design and 
manufacturing of the probe and its signal processing system are 
described. Some of the results obtained during the qualification and 
testing of the probe are also provided. (authors). 9 figs., 17 refs. 


13719 (LBL-36274) A room temperature LSO/PIN photodi- 
ode PET detector module that measures depth of interaction. 
Moses, W.W. (Lawrence Berkeley Lab., CA (United States)); 
Derenzo, S.E.; Melcher, C.L.; Manente, R.A. Lawrence Berkeley 
Lab., CA (United States). Nov 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States);Department of Health and Human 
Services, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Grant No. P01-HL25840; Grant No. R01-CA48002; 
Grant No. RO1i-NS29 (CONF-9411173-6: IEEE nuclear science 
symposium, Norfolk, VA (United States), 1-5 Nov 1994). Order 
Number DE95008447. Source: OSTI; NTIS; INIS; GPO Dep. 

We present measurements of a 4 element PET detector module 
that uses a 2x2 array of 3 mm square PIN photodiodes to both 
measure the depth of interaction (DOI) and identify the crystal of 
interaction. Each photodiode is coupled to one end of a 3x3x25 
mm LSO crystal, with the opposite ends of all 4 crystals attached 
to a single PMT that provides a timing signal and initial energy dis- 
crimination. Each LSO crystal is coated with a “lossy” reflector, so 
the ratio of light detected in the photodiode and PMT depends on 
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the position of interaction in the crystal, and is used to determine 
this position on an event by event basis. This module is operated 
at +25°C with a photodiode amplifier peaking time of 2 us. When 
excited by a collimated beam of 511 keV photons at the photodi- 
ode end of the module (i.e. closest to the patient), the DOI 
resolution is 4 mm fwhm and the crystal of interaction is identified 
correctly 95% of the time. When excited at the opposite end of the 
module, the DOI resolution is 13 mm fwhm and the crystal of inter- 
action is identified correctly 73% of the time. The channel to 
channel variations in performance are minimal. 


13720 (SAND-94-2146C) A CMOS-compatible, surtace- 
micromachined pressure sensor for aqueous ultrasonic 
application. Eaton, W.P. (New Mexico, Albuquerque, NM (United 
States)); Smith, J.H. Sandia National Labs., Albuquerque, NM 
(United States). [1994]. 8p. Sponsored by USDOE, Washington, DC 
(United States);American Society of Mechanical Engineers, New 
York, NY (United States). DOE Contract AC04-94AL85000. (CONF- 
950228-2: North American conference on smart structures and 
materials, San Diego, CA (United States), 26 Feb - 3 mar 1995). 
Order Number DE95008538. Source: OSTI; NTIS; GPO Dep. 

A surface micromachined pressure sensor array is under devel- 
opment at the Integrated Micromechanics, Microsensors, and 
CMOS Technologies organization at Sandia National Laboratories. 
This array is designed to sense absolute pressures from ambient 
pressure to 650 psia with frequency responses from DC to 2 MHz. 
The sensor is based upon a sealed, deformable, circular LPCVD 
silicon nitride diaphragm. Absolute pressure is determined from 
diaphragm deflection, which is sensed with low-stress, microme- 
chanical, LPCVD polysilicon piezoresistors. All materials and 
processes used for sensor fabrication are CMOS compatible, and 
are part of Sandia’s ongoing effort of CMOS integration with Micro- 
ElectroMechanical Systems (MEMS). Test results of individual 
sensors are presented along with process issues involving the re- 
lease etch and metal step coverage. 


13721 (SAND-94-2193C) Micromachined sensor and actua- 
tor research at the Microelectronics Development Laboratory. 
Smith, J.H.; Barron, C.C.; Fleming, J.G.; Montague, S.; Rodriguez, 
J.L.; Smith, B.K.; Sniegowski, J.J. Sandia National Labs., Albu- 
querque, NM (United States). [1994]. 6p. Sponsored by USDOE, 
Washington, DC (United States);American Society of Mechanical 
Engineers, New York, NY (United States). DOE Contract AC04- 
94AL85000. (CONF-950228-4: North American conference on 
smart structures and materials, San Diego, CA (United States), 26 
Feb - 3 mar 1995). Order Number DE95008540. Source: OSTI; 
NTIS; GPO Dep. 

An overview of the major sensor and actuator projects using the 
micromachining capabilities of the Microelectronics Development 
Laboratory at Sandia National Laboratories is presented. Develop- 
ment efforts are underway for a variety of micromechanical devices 
and control electronics for those devices. Surface micromachining 
is the predominant technology under development. Pressure sen- 
sors based on silicon nitride diaphragms have been developed. Hot 
polysilicon filaments for calorimetric gas sensing have been devel- 
oped. Accelerometers based upon high-aspect ratio surface 
micromachining are under development. Actuation mechanisms 
employing either electrostatic or steam power are being combined 
with a three-level active (plus an additional passive level) polysili- 
con surface micromachining process to couple these actuators to 
external devices. Results of efforts toward integration of microme- 
chanics with the driving electronics for actuators or the 
amplification/signal processing electronics for sensors is also de- 
scribed. This effort includes a tungsten metallization process to 
allow the CMOS electronics to withstand high-temperature mi- 
cromechanical processing. 


13722 (SAND—95-0472C) Laser Tracker Ill: Sandia National 
Laboratories’ third generation laser tracking system. Patrick, 
D.L. (Sandia National Labs., Albuquerque, NM (United States). En- 
ergetic and Environmental Test Dept.). Sandia National Labs., 
Albuquerque, NM (United States). [1995]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-950472-2: SPIE international symposium on 
aerospace/defense sensing and dual-use photonics, Orlando, FL 
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(United States), 17-21 Apr 1995). Order Number DE95008525. 
Source: OSTI; NTIS; GPO Dep. 

At Sandia Labs’ Coyote Canyon Test Complex, it became neces- 
sary to develop a precision single station solution to provide time 
space position information (tspi) when tracking airborne test vehi- 
cles. Sandia's first laser tracker came on line in 1968, replacing the 
fixed camera technique for producing trajectory data. This system 
shortened data reduction time from weeks to minutes. Laser 
Tracker 11 began operations in 1982, replacing the original tracker. 
It incorporated improved optics and electronics, with the addition of 
a microprocessor-based real-time control (rtc) system within the 
main servo loop. The rtc added trajectory prediction with the loss 
of adequate tracking signal and automatic control of laser beam di- 
vergence according to target range. Laser Tracker Ill, an even 
more advanced version of the systems, came on line in 1990. Un- 
like LTIl, which is mounted in a trailer and must by moved by a 
tractor, LTIII is mounted on its own four-wheel drive carrier. This al- 
lows the system to be used at even the most remote locations. It 
also incorporated improved optics and electronics with the addition 
of absolute ranging, acquisition on the fly, and automatic transition 
from manual Joystick tracking to laser tracking for aircraft tests. 
LTIIl provides a unique state of the art tracking capability for mis- 
sile, rocket sled, aircraft, submunition, and parachute testing. Used 
in conjunction with LTil, the systems together can provide either 
simultaneous or extended range tracking. Mobility, accuracy, relia- 
bility, and cost effectiveness enable these systems to support a 


variety of testing at Department of Energy and Department of De- 
fense ranges. 


13723 (UCRL-JC—119040) Adaptive measurement control 
for calorimetric assay. Glosup, J.G.; Axelrod, M.C. Lawrence 
Livermore National Lab., CA (United States). Oct 1994. 19p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9410323-—1: 2. international conference 
on calorimetric assay, Santa Fe, NM (United States), 25-27 Oct 
1994). Order Number DE95008809. Source: OSTI; NTIS; GPO 
Dep. 

The performance of a calorimeter is usually evaluated by con- 
structing a Shewhart control chart of its measurement errors for a 
collection of reference standards. However, Shewhart control 
charts were developed in a manufacturing setting where observa- 
tions occur in batches. Additionally, the Shewhart control chart 
expects the variance of the charted variable to be known or at 
least well estimated from previous experimentation. For calorimetric 
assay, observations are collected singly in a time sequence with a 
(possibly) changing mean, and extensive experimentation to calcu- 
late the variance of the measurement errors is sekdom feasible. 
These facts pose problems in constructing a control chart. In this 
paper, the authors propose using the mean squared successive 
difference to estimate the variance of measurement errors based 
solely on prior observations. This procedure reduces or eliminates 
estimation bias due to a changing mean. However, the use of this 
estimator requires an adjustment to the definition of the alarm and 
warning limits for the Shewhart control chart. The authors propose 
adjusted limits based on an approximate Student's t-distribution for 
the measurement errors and discuss the limitations of this approxi- 
mation. Suggestions for the practical implementation of this method 
are provided also. 
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13724 (ANL/ESD/TM-84) Environmental geophysics: Bulid- 
ing E3640 Decommissioning, Aberdeen Proving Ground, 
Maryland. interim progress report. McGinnis, L.D.; Miller, S.F.; 
Borden, H.M.; Benson, M.A.; Thompson, M.D.; Padar, C.A.; Daudt, 
C.R. Argonne National Lab., IL (United States). Jan 1995. 55p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-31-109-ENG-38. Order Number 
DE95008326. Source: OSTI; NTIS; GPO Dep. 

Building E3640 is a potentially contaminated site in the Edge- 
wood area of Aberdeen Proving Ground. Noninvasive geophysical 


survey techniques, including magnetics, EM-31, EM-61, and 
ground-penetrating radar, were used as part of a sampling and 
monitoring program prior to decommissioning and dismantling of 
the building. Complex and large-amplitude anomalies caused by 
aboveground metal in this area obscure many smaller features pro- 
duced by subsurface sources. No underground storage tanks were 
found in the areas surveyed. Major anomalies produced by subsur- 
face sources include the following: EM-61 and EM-31 lineaments 
caused by a water line extending north from the south fence; a 
broad positive magnetic anomaly caused by magnetic fill north of 
the material and drum storage area and northeast of E3640; a 30- 
ft-wide band of EM-31 anomalies extending from the front gate to 
the southeast comer of E3640 and a coincident EM-61 anomaly 
produced by buried utilities; ground-penetrating radar images along 
three lines extending from a sump at the northeast comer of E3640 
to the eastern fence; and EM-61, EM-31, and magnetic anomalies 
caused by overhead and underground pipes extending south from 
the north fence. Smaller, unidentified, localized anomalies observed 
throughout the survey area are also described in this report. 


13725 (CONF-950232-19) Smart crane ammunition transfer 
system. Bradley, E.C.; Killough, S.M.; Rowe, J.C. Oak Ridge 
National Lab., TN (United States). [1995]. 6p. Sponsored by De- 
partment of the Army, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 6. American Nuclear Society 
meeting on robotics and remote systems; Monterey, CA (United 
States); 5-10 Feb 1995. Order Number DE95007409. Source: 
OSTI; NTIS; GPO Dep. 

The purpose of the Smart Crane Ammunition Transfer System 
(SCATS) project is to demonstrate robotic/telerobotic controls tech- 
nology for a mobile articulated crane for missile/munitions handling, 
delivery, and reload. Missile resupply and reload have been manu- 
ally intensive operations up to this time. Currently, reload missiles 
are delivered by truck to the site of the launcher. A crew of four to 
five personnel reloads the missiles from the truck to the launcher 
using a hydraulic-powered crane. The missiles are handled care- 
fully for the safety of the missiles and personnel. Numerous steps 
are required in the reload process and the entire reload operation 
can take over 1 h for some missile systems. Recent U.S. Army 
directives require the entire operation to be accomplished in a frac- 
tion of that time. Current requirements for the development of 
SCATS are being based primarily on reloading Patriot missiles. 
The planned development approach will integrate robotic control 
and sensor technology with a commercially available hydraulic ar- 
ticulated crane. SCATS is being developed with commercially 
available hardware as much as possible. Development plans in- 
clude adding a 3-D.F. end effector with a grapple to the articulating 
crane; closed-loop position control for the crane and end effector; 
digital microprocessor control of crane functions; simplified operator 
interface; and operating modes which include rectilinear movement, 
obstacle avoidance, and partial automated operation. The planned 
development will include progressive technology demonstrations. 
Ultimate plans are for this technology to be transferred and utilized 
in the military fielding process. 


13726 (CONF-950232-23) Development of an automated 
fuzing station for the future armored resupply vehicle. 
Chesser, J.B.; Jansen, J.F.; Lloyd, P.D.; Varma, V.K. Oak Ridge 
National Lab., TN (United States). [1995]. 12p. Sponsored by De- 
partment of the Army, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 6. American Nuclear Society 
meeting on robotics and remote systems; Monterey, CA (United 
States); 5-10 Feb 1995. Order Number DE95007391. Source: 
OSTI; NTIS; GPO Dep. 

The US Army is developing the Advanced Field Artillery System 
(SGSD), a next generation armored howitzer. The Future Armored 
Resupply Vehicle (FARV) will be its companion ammunition resup- 
ply vehicle. The FARV with automate the supply of ammunition and 
fuel to the AFAS which will increase capabilities over the current 
system. One of the functions being considered for automation is 
ammunition processing. Oak Ridge National Laboratory is develop- 
ing equipment to demonstrate automated ammunition processing. 
One of the key operations to be automated is fuzing. The projec- 
tiles are initially unfuzed, and a fuze must be inserted and threaded 
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into the projectile as part of the processing. A constraint on the de- 
sign solution is that the ammunition cannot be modified to simplify 
automation. The problem was analyzed to determine the alignment 
requirements. Using the results of the analysis, ORNL designed, 
built, and tested a test stand to verify the selected design solution. 


13727 (UCRL-JC—120594) Energetic charged particle 
beams for disablement of mines. Wuest, C.R. Lawrence Liver- 
more National Lab., CA (United States). 27 Mar 1995. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9505197-2: Autonomous vehi- 
cles in mine countermeasures symposium, Monterey, CA (United 
States), 5 May 1995). Order Number DE95009669. Source: OSTI; 
NTIS; GPO Dep. 

LLNL has an ongoing program of weapons disablement using 
energetic charged particle beams; this program combines theoreti- 
cal and experimental expertise in accelerators, high-energy and 
nuclear physics, plasma physics and hydrodynamics to simulate/ 
measure effects of electron and proton beams on weapons. This 
paper reviews work by LLNL, LANL and NSWC on detonating sen- 
sitive and insensitive high explosives and land mines using 
high-current electron beams. Computer simulations are given. 20— 
160 MeV electron beams incident on wet/dry soils are being 
studied, along with electron beam propagation in air. Compact high 
current, high energy accelerators are being developed for mine 
clearing. Countermine missions of interest are discussed. 25 refs., 
9 figs. 
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13728 (MLM-3802) iron/potassium perchlorate pellet burn 
rate measurements. Reed, J.W.; Walters, R.R. Mound, Miamis- 
burg, OH (United States). 25 Jan 1995. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC24- 
88DP43495. Order Number DE95009537. Source: OSTI; NTIS; 
GPO Dep. 

A burn rate test having several advantages for low gas- 
producing pyrotechnic compacts has been developed. The 
technique involves use of a high speed video motion analysis sys- 
tem that allows immediate turnaround and produces all required 
data for rate computation on magnetic tape and becomes immedi- 
ately available on the display screen. The test technique provides 
a quick method for material qualification along with data for im- 
proved reliability and function. Burn rate data has been obtained 
for both UPI and Eagle Pitcher lron/Potassium Perchlorate blends. 
The data obtained for the UPI blends cover a range of composi- 
tion, pellet density, and ambient (before ignition) pellet 
temperature. Burn rate data for the E-P blends were extended to 
include surface conditions or particle size as a variable parameter. 


13729 (UCRL-ID—118672) LLNL electro-optical mine detec- 
tion program. Anderson, C. (and others); Aimonetti, W.; Barth, M.; 
Buhl, M.; Bull, N.; Carter, M.; Clark, G.; Fields, D.; Fulkerson, S.; 
Kane, R. Lawrence Livermore National Lab., CA (United States). 
30 Sep 1994. 74p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95008344. Source: OSTI; NTIS; GPO Dep. 

Under funding from the Advanced Research Projects Agency 
(ARPA) and the US Marine Corps (USMC), Lawrence Livermore 
National Laboratory (LLNL) has directed a program aimed at im- 
proving detection capabilities against buried mines and munitions. 
The program has provided a national test facility for buried mines 
in arid environments, compiled and distributed an extensive data 
base of infrared (IR), ground penetrating radar (GPR), and other 
measurements made at that site, served as a host for other organi- 
zations wishing to make measurements, made considerable 
progress in the use of ground penetrating radar for mine detection, 
and worked on the difficult problem of sensor fusion as applied to 
buried mine detection. While the majority of our effort has been 
concentrated on the buried mine problem, LLNL has worked with 
the U.S.M.C. on surface mine problems as well, providing data and 
analysis to support the COBRA (Coastal Battlefield Reconnais- 
sance and Analysis) program. The original aim of the experimental 
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aspect of the program was the utilization of multiband infrared ap- 
proaches for the detection of buried mines. Later the work was 
extended to a multisensor investigation, including sensors other 
than infrared imagers. After an early series of measurements, it 
was determined that further progress would require a larger test fa- 
cility in a natural environment, so the Buried Object Test Facility 
(BOTF) was constructed at the Nevada Test Site. After extensive 
testing, with sensors spanning the electromagnetic spectrum from 
the near ultraviolet to radio frequencies, possible paths for im- 
provement were: improved spatial resolution providing better 
ground texture discrimination; analysis which involves more compli- 
cated spatial queueing and filtering; additional IR bands using 
imaging spectroscopy; the use of additional sensors other than IR 
and the use of data fusion techniques with multi-sensor data; and 
utilizing time dependent observables like temperature. 


13730 (UCRL-ID—118969) Performance calculations on the 
ANFO explosive RX-HD. Souers, P.C.; Larson, D.B.; Tarver, C.M. 
Lawrence Livermore National Lab., CA (United States). 23 
Jan 1995. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95009330. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Non-Proliferation Experiment of 1993 consisted of firing 2.85 
million pounds of RX-HD explosive, made of ammonium nitrate-fuel 
oil (ANFO), of average density 1.32 g/cc. The explosive was 
poured into a disc-shaped cavity in tuffaceous rock; the cavity di- 
mensions were 7.7 m radius and 5.2 m in height. Initiation was 
carried out at five points on the disc axis. The yield was calculated 
carefully. From considering perfect efficiency in burning all carbon 
to C0, the total energy of detonation, Ey was calculated to be 
—5.17 kj/cc (1.21 kt), a value that cannot exceed the maximum 
chemical energy. The thermochemical code results from CHEETAH 
and CHEQ were —4.71 kJ/cc (1-11 kt) and —4.54 kJ/cce (1.07 kt). 
A JWL product equation of state (in Mbar units) was derived from 
the codes: A 3.664858, B 0.054744, R, 4.5, Ro 1.5, w 0.35, Ep 
0.050, D 0.69 and P,, 0.160. An average detonation velocity of 6.9 
+ 0.7 mmV/us was measured; one of the few “infinite diameter’ 
data points ever taken for an ANFO explosive. Variability of deto- 
nation velocity suggests a possible density gradient of 0.18 g/cc 
from top to bottom in the cavity. Extreme initiation effects were 
seen with the detonation velocity growing as D(mmV/us) x 6.9fl — 
exp(—r)], where r is the radius. Thus, the distance to steady state 
was about 4 m. The Ignition & Growth (l&G or Reactive Flow) 
model was used to model the explosion. The failure of a 4-in. cylin- 
der to detonate, coupled with the 1&G model, showed that an 8-in. 
cylinder would not usefully generate large-scale data. The reaction 
zone length was estimated from the model to be 0.1 m. The Pento- 
lite booster pulse length was modeled as being 5 ys; about 1/3 
that needed for thick-pulse initiation. Thus, the boosters did not 
provide the expected initial push and the rise to steady-state deto- 
nation was unexpectedely long. 
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13731 (EGG—-11265-1103) The northern boundary of the 
desert tortoise range on the Nevada Test Site. Rautenstrauch, 
K.R.; Brown, G.A.; Goodwin, R.G. EG and G Energy Measure- 
ments, Inc., Las Vegas, NV (United States). Dec 1994. 2ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO8-93NV11265. Order Number DE95007626. Source: 
OSTI; NTIS; GPO Dep. 

A study was conducted in 1993 to more accurately define the 
northern boundary of the range of desert tortoises (Gopherus 
agassizii) on the Nevada Test Site. Eighty-six transects totaling 
338.2 km were walked along this boundary and 53 tortoise signs 
were recorded. Tortoise signs were found all along the northern 
edge of Jackass and Frenchman flats. Signs were found north of 
those valleys only in the Calico Hills at the south end of Topopah 
Valley and in the CP Hills at the extreme southern end of Yucca 
Flat. A revised map of the range of desert tortoises on NTS is pre- 
sented. This information can be used by the US Department of 
Energy to determine whether activities conducted along or near 
this boundary will affect desert tortoises. 
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13732 (EGG—-11265-1113) Nevada Test Site tortoise popu- 
lation monitoring study. Final report. Mueller, J.M.; Zander, K.K. 
EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States). Dec 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC08-93NV11265. Order Number 
DE95007627. Source: OSTI; NTIS; GPO Dep. 

A Tortoise Population Monitoring Study was initiated to determine 
and monitor the density of desert tortoises (Gopherus agassizii) on 
the Nevada Test Site. Quadrat sampling was conducted following 
methodology described in the Draft Desert Tortoise Recovery Plan 
(FWS, 1993). So few tortoises were found that densities could not 
be calculated. Based on estimates of capture probabilities and 
densities from other studies, it was determined that 1-km? (0.4 mi?) 
plots did not contain enough tortoises for estimating densities with 
the Recovery Plan methods. It was recommended that additional 
surveys on the Nevada Test Site using those methods not be con- 
ducted. Any future efforts to monitor desert tortoise densities 
should start by identifying other possible methods, determining 
their relative power to detect changes, and estimating their cost. 


13733 (LA-9211-C-Vol.1) Proceedings of the Monterey 
Containment Symposium, Monterey, California, August 26-28, 
1981. Volume 1. Hudson, B.C. (comp.) (Lawrence Livermore Na- 
tional Lab., CA (United States)); Jones, E.M. (comp.); Keller, C.E. 
(comp.); Smith, C.W. (comp.). Los Alamos National Lab., NM 
(United States). Feb 1983. 417p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-810884—Vol.1: Monterey containment symposium, Mon- 
terey, CA (United States), 26-28 Aug 1981). Order Number 
DE95005739. Source: OSTI; NTIS; GPO Dep. 

Since the Atmospheric Test Ban Treaty was signed in 1963, the 
United States has conducted all nuclear weapons tests under- 
ground. To meet US treaty responsibilities and to ensure public 
safety, the containment community must prevent any release of ra- 
dioactive gases to the atmosphere. In the past two decades we 
have gained considerable insight into the scientific and engineering 
requirements for complete containment, but the papers and discus- 
sions at the Monterey Symposium indicate that a great deal 
remains to be done. Among papers included here, those dealing 
with mature topics will serve as reviews and introductions for new 
workers in the field. Others, representing first looks at new areas, 
contain more speculative material. Active research topics include 
propagation of stress waves in rocks, formation and decay of resid- 
ual hoop stresses around a cavity, hydrofracture out of a cavity, 
formation of chimneys, and geologic and geophysical investigations 
of the Nevada Test Site. Selected papers are indexed separately 
for inclusion in the Energy Science and Technology Database. 


13734 (LA—12854-MS) Fiber-optic displacement sensors on 
the Hunters Trophy UGT impulse gauge experiments. Green, 
R.E.L.; Poutiatine, A.l. Los Alamos National Lab., NM (United 
States). Mar 1995. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95008372. Source: OSTI; NTIS; GPO Dep. 

As part of a program to develop gauges for measurement of var- 
ious mechanical properties in hostile environments, the authors 
fiekied purely optical displacement sensors at the ends of long 
fiber-optic cables as supplements to the regular displacement sen- 
sors of four impulse gauges fielded as part of a materials study on 
the Hunters Trophy underground effects test at the Nevada Test 
Site. These fiber-optic sensor systems and their performance on 
the Hunters Trophy test are described in this report. 


13735 (SAND-93-3920) Stage Right operational safety 
analysis and evaluation of Pantex personnel operations. Roun- 
tree, S.L.K. (Sandia National Labs., Albuquerque, NM (United 
States)); Whitehurst, H.O.; Tomlin, E.H.; Restrepo, L.F.; White, J. 
Sandia National Labs., Albuquerque, NM (United States). Jan 
1995. 277p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95007712. Source: OSTI; NTIS; GPO Dep. 

This report documents a study (Stage Right Operational Safety 
Analysis) that was performed to evaluate the effects of new Stage 
Right operations on the safety of Pantex personnel who perform the 
operations and maintain the equipment. The primary concern of the 
evaluation was for personnel safety during Stage Right operations, 
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but operations equipment damage and degradation also were taken 
into account. This analysis evaluates safety of the work process in 
the staging of dismantled nuclear weapon pits within the modified 
Richmond magazines only. This Stage Right Process and Opera- 
tional Safety Analysis includes the following processes: moving the 
pelletized drums from the pallet trailer to the pallet turner, staging 
of pallets and removal of pallets from the magazine, recovery from 
an incident in a magazine, setting up, opening, and closing a Zone 
4 magazine, inventory of pelletized drums in the magazines, trans- 
porting pelletized drums from Zone 12 to Zone 4, and maintenance 
on the shielded lift truck that involves removal of the cab shielding. 
The analysis includes the following undesirable consequences: in- 
jury to personnel, breach of an AL-R8 container, drop of a loaded 
pallet, damage to equipment, and equipment unreliability. 


13736 (SAND-94-2759) Recovery and recycling of alu- 
minum, copper, and precious metals from dismantled weapon 
components. Lutz, J.D. (Sandia National Labs., Albuquerque, NM 
(United States)); Wheelis, W.T.; Gundiler, |.H. Sandia National 
Labs., Albuquerque, NM (United States). Feb 1995. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE95007711. Source: OSTI; 
NTIS; GPO Dep. 

Sandia National Laboratories (SNL) is tasked to support the De- 
partment of Energy in the dismantiement and disposal of SNL 
designed weapon components. These components are sealed in a 
potting compound, and contain heavy metals, explosive, radioac- 
tive, and toxic materials in discrete sub-components. SNL 
developed and demonstrated a process to identify and remove the 
hazardous sub-components utilizing real-time radiography and 
abrasive water-jet cutting. The remaining components were then 
crushed, granulated, screened, and separated into an aluminum 
and a precious-and-base-metals fraction using air-tables. Plastics 
were further cleaned for disposal as non-hazardous waste. The 
New Mexico Bureau of Mines & Mineral Resources assisted SNL 
in investigation of size-reduction and separation technologies and 
in the development of a conceptual design for a mechanical sepa- 
ration system. 


13737 (SAND—94-2872) SNL/NM weapon hardware charac- 
terization process development report. Graff, E.W.; Chambers, 
W.B. Sandia National Labs., Albuquerque, NM (United States). Jan 
1995. 78p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95007715. Source: OSTI; NTIS; GPO Dep. 

This report describes the process used by Sandia National Labo- 
ratories, New Mexico to characterize weapon hardware for 
disposition. The report describes the following basic steps: (1) the 
drawing search process and primary hazard identification; (2) the 
development of Disassembly Procedures (DPs), including demilita- 
rization and sanitization requirements; (3) the generation of a 
“disposal tree”; (4) generating RCRA waste disposal information; 
and (5) documenting the information. Additional data gathered dur- 
ing the characterization process supporting hardware grouping and 
recycle efforts is also discussed. 


13738 (SAND—94-3094) Independent nuclear safety assess- 
ment of the Nonnuclear Verification instrument T1562. 
Summers, D.A. (Sandia National Labs., Albuquerque, NM (United 
States). System Surety Assessment Dept.). Sandia National Labs.., 
Albuquerque, NM (United States). Feb 1995. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Order Number DE95007648. Source: OSTI; NTIS; 
GPO Dep. 

The System Surety Assessment Department 12332 of Sandia 
National Laboratories performed an independent nuclear safety as- 
sessment of the Non-nuclear Verification Instrument T562. The 
T562 was assessed for structural integrity, characteristics of its 
electrical circuits, and its Radiated Electrical Emissions. Depart- 
ment 12332 concluded that the T562 and its Operational 
Procedures are safe to use with war reserve weapons. However, 
strict adherence to the Operational Procedures for the T562 is 
needed to prevent tampering with the instrument. 
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13739 (UCRL-ID-119478) JEFFERSON: Containment data 
report. Stubbs, T.; Hudson, B.; Heinle, R. Lawrence Livermore Na- 
tional Lab., CA (United States). Dec 1994. 54p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95006380. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Information on the contained JEFFERSON event is given. Em- 
placement and stemming performance are emphasized, especially 
the explosion-induced motion. The containment was considered 
satisfactory. 


13740 (UCRL-ID—119552) ROQUEFORT: Containment data 
report. Stubbs, T.; Heinle, R. Lawrence Livermore National Lab., 
CA (United States). Dec 1994. 72p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95006381. Source: OSTI; NTIS; INIS; GPO Dep. 
Information on the ROQUEFORT event at the Nevada Test Site 
is given. Emphasis is on emplacement conditions and stemming 
performance, especially pressures, radiation dose rates, and 
ground motion. The containment was considered successful. 


13741 (UCRL-ID—119561) JARLSBERG: Containment data 
report. Hudson, B.; Stubbs, T.; Heinle, R. Lawrence Livermore Na- 
tional Lab., CA (United States). Dec 1994. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95006382. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Information on the JARLSBERG event at the Nevada Test Site is 
given. Emphasis is on stemming performance, surface motion, and 
satellite hole (free-field) measurements. Some of the instrumenta- 
tion was rendered inoperative by a preshot lightning strike on the 
grounding system and the EMP. The containment was satisfactory. 


13742 (UCRL-JC—114681-Rev.1) Secondary wastes and 
high explosive residues generated during production of main 
high explosive charges for nuclear weapons. Revision 1. Jar- 
dine, L.J.; McGee, J.T. Lawrence Livermore National Lab., CA 
(United States). Jan 1995. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-950216—88-Rev.1: Waste management '95, Tucson, AZ 
(United States), 26 Feb - 2 mar 1995). Order Number 
DE95008444. Source: OSTI; NTIS; GPO Dep. 

This study identifies the sources of high-explosive (HE) residues 
and hazardous and nonhazardous wastes generated during the 
production of the main HE charges for nuclear weapons, and esti- 
mates their quantities and characteristics. The results can be used 
as a basis for design of future handling and treatment systems for 
solid and liquid HE residues and wastes at any proposed new HE 
production facilities. This paper outlines a general methodology for 
documenting and estimating the volumes and characteristics of the 
solid and liquid HE residues and hazardous and nonhazardous 
wastes. To facilitate the estimating, we separated the HE main- 
charge production process into ten discrete unit operations and 
four support operations, and identified the corresponding solid and 
liquid HE residues and waste quantities. Four different annual HE 
main-charge production rates of 100, 500, 1000, and 2000 HE 
units/yr were assumed to develop the volume estimates and to es- 
tablish the sensitivity of the estimates to HE production rates. The 
total solids (HE residues and hazardous and nonhazardous 
wastes) estimated range from 800 to 2800 ft°/yr and vary uniformly 
with the assumed HE production rate. The total liquids estimated 
range from 73,000 to 1,448.000 gaV/yr and also vary uniformly with 
the assumed production rate. Of the estimated solids, the haz- 
ardous wastes (e.g., electrical vehicle batteries and light tubes) 
were about 2% of the total volumes. The generation of solid HE 
residues varied uniformly with the HE production rates and ranged 
from about 20% of the total solids volume for the 100 HE units/yr 
case to about 60% for the 2000 units/yr case. The HE machining 
operations generated 60 to 80% of the total solid HE residues, de- 
pending on the assumed production rate, and were also the 
sources of the most concentrated HE residues. 
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4503 Nuclear Explosion Detection 


13743 (LA-12869-MS) Influence of the hysteretic phase 
change in granite on seismic and hydrodynamic coupling of 
nuclear explosions. Bos, R.J.; Dey, T.N.; Boettger, J.C. Los 
Alamos National Lab., NM (United States). Dec 1994. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE95006102. Source: OSTI; 
NTIS; GPO Dep. 

Using Boettger's new two-phase treatment of hysteretic phase 
changes, calculations were done to observe the effect of the sili- 
cate phase change in the hydrodynamic region and seismic region 
of an underground nuclear explosion. The results indicate a small 
effect on shock time of arrival, a moderate effect on peak particle 
velocities, peak pressures in the hydrodynamic region, and negligi- 
ble effect on seismic signals in the seismic region. 


4506 Chemical and Biological 


13744 (CONF-9411201-1) Detection of chemical agents, 
precursors and by-products using ion trap technology. 
Lammert, S.A. (Oak Ridge National Lab., TN (United States)); Mer- 
riweather, R.; Sarver, E.W.; Wasseman, M.B. Oak Ridge National 
Lab., TN (United States). [1994]. 14p. Sponsored by Department of 
the Army, Washington, DC (United States);USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. Project 
MIPRNo. 2311-1616. From Conference on chemical and biological 
defense research; Baltimore, MD (United States); 15-18 Nov 1994. 
Order Number DE95007031. Source: OSTI; NTIS; GPO Dep. 

The utility of a new field portable ion trap-based instrument, the 
Generic Detector, for use in chemical weapons treaty verification is 
assessed. The ability of the instrument to detect targeted chemical 
agents, precursors and degradation products is examined. Instru- 
mental characteristics (membrane vacuum interface, ion pump, air 
buffer gas) which resulted from, the reduction in size of the instru- 
ment are evaluated as to their impact on the detection limits for 
these selected compounds. Detection limits in the low nanogram 
range are obtainable for most of the chemical agents, precursors 
and by-products using both GC/MS and GC/MS/MS analysis. 
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13745 (DOE/AL/62350—12F) Radiological surveillance of 
Remedial Action activities at the processing site, Falls City, 
Texas. Final report. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). Apr 1993. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE95008757. Source: OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project's 
Technical Assistance Contractor (TAC) performed a radiological 
surveillance of the Remedial Action Contractor (RAC), MK- 
Ferguson and CWM Federal Environmental Services, !nc., at the 
processing site in Falls City, Texas. This surveillance was con- 
ducted March 22-26, 1993. No findings were identified during the 
surveillance. Three site-specific observations and three program- 
matic observations are presented in this report. The overall 
conclusion from the surveillance is that the radiological aspects of 
the Falls City, Texas, remedial action program are performed ade- 
quately. However, some of the observations identify that there is 
potential for improving certain aspects of the occupational radiolog- 
ical air sampling, ensuring analytical data quality, and in 
communicating with the DOE and TAC on the ore sampling meth- 
ods. The TAC has also received and is currently reviewing the 
RAC's responses regarding the observations identified during the 
radiological surveillance performed October 29-30, 1992. 


13746 (EGG-ER-11005) Idaho National Engineering Labo- 
ratory analytical services performance evaluation plan. 
Connolly, J.M.; Sailer, S.J.; Anderson, D.A. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). Mar 1994. 53p. Sponsored by 





USDOE, Washington, DC (United States). DOE Contract ACO07- 
761D01570. Order Number DE95008601. Source: OSTI; NTIS; 
GPO Dep. 

The Idaho National Engineering Laboratory's (INEL’s) Sample 
Management Office (SMO) conducts a Performance Evaluation 
Program that ensures that data of known quality are supplied by 
the analytical. chemistry service organizations with which the INEL 
contracts. The Analytical Services Performance Evaluation Plan 
documents the routine monitoring and assessment of suppliers 
conducted by the SMO, and it describes the procedures that are 
followed to ensure that suppliers meet all appropriate requirements. 
Because high-quality analytical support is vital to the success of 
DOE Environmental Management programs at the INEL, the 
performance of organizations providing these services must be rou- 
tinely monitored and assessed. Analytical disciplines for which 
performance is monitored include metals, organics, radiochemical, 
and miscellaneous classical analysis methods. 
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Refer also to citation(s) 12020, 12047, 12475, 12481, 12600, 
12649, 12730, 12734, 12742, 13006, 13007, 13015, 13041, 13055, 
13099, 13100, 13122, 13128, 13312, 13486, 13815, 13846, 13862, 
13864, 13874, 14037, 14068, 14081, 14095, 14659, 14664, 14679 


13747 (ANLU/MCS-TM—190) Load-balancing algorithms for 
the parallel community climate model. Foster, |.T.; Toonen, B.R. 
Argonne National Lab., IL (United States). Jan 1995. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE95008795. Source: OSTI; 
NTIS; GPO Dep. 

Implementations of climate models on scalable parallel computer 
systems can suffer from load imbalances resulting from temporal 
and spatial variations in the amount of computation required for 
physical parameterizations such as solar radiation and convective 
adjustment. We have developed specialized techniques for correct- 
ing such imbalances. These techniques are incorporated in a 
general-purpose, programmable load-balancing library that allows 
the mapping of computation to processors to be specified as a se- 
ries of maps generated by a programmer-supplied load-balancing 
module. The communication required to move from one map to an- 
other is performed automatically by the library, without programmer 
intervention. In this paper, we describe the load-balancing problem 
and the techniques that we have developed to solve it. We also 
describe specific load-balancing algorithms that we have developed 
for PCCM2, a scalable parallel implementation of the Community 
Climate Model, and present experimental results that demonstrate 
the effectiveness of these algorithms on parallel computers. The 
load-balancing library developed in this work is available for use in 
other climate models. 


13748 (ARM-95-001) Site scientific mission plan for the 
Southern Great Plains CART site, January-June 1995. Schnei- 
der, J.M. (Univ. of Oklahoma, Norman, OK (United States)); Lamb, 
P.J.; Sisterson, D.L. Argonne National Lab., IL (United States). Dec 
1994. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE95008393. Source: OSTI; NTIS; GPO Dep. 

The Southern Great Plains (SGP) Cloud and Radiation Testbed 
(CART) site is designed to help satisfy the data needs of the Atmo- 
spheric Measurement (ARM) Program Science Team. This 
document defines the scientific priorities for site activities during 
the six months beginning on January 1, 1995, and also looks for- 
ward in lesser detail to subsequent six-month periods. The primary 
purpose of this Site Scientific Mission Plan is to provide guidance 
for the development of plans for site operations. It also provides 
information on current plans to the ARM functional teams (Manage- 
ment Team, Experiment Support Team [EST], Operations Team, 
Data Management Team [DMT], Instrument Team [IT], and Cam- 
paign Team) and serves to disseminate the plans more generally 
within the ARM Program and among the members of the Science 
Team. This document includes a description of the operational sta- 
tus of the site and the primary envisaged site activities, together 
with information concerning approved and proposed intensive 
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Observation Periods (IOPs). Amendments will be prepared and dis- 
tributed whenever the content changes by more than 30% within a 
six-month period. The primary users of this document are the site 
operator, the site scientist, the Science Team through the ARM 
Program Science Director, The ARM Program Experiment Center, 
and the aforementioned ARM Program functional teams. This plan 
is a living document that will be updated and reissued every six 
months as the observational facilities are developed, tested, and 
augmented and as priorities are adjusted in response to develop- 
ments in scientific planning and understanding. 


13749 (BNL-61283) Remote sensing of the atmosphere by 
resonance Raman LIDAR. Sediacek, AJ.; Harder, D.; Leung, 
K.P.; Zuhoski, P.B. Jr.; Burr, D.; Chen, C.L. Brookhaven National 
Lab., Upton, NY (United States). Dec 1994. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-950277-1: 6. Optical Society of America 
(OSA) meeting on remote sensing of the atmosphere, Salt Lake 
City, UT (United States), 69 Feb 1995). Order Number 
DE95007312. Source: OSTI; NTIS; GPO Dep. 

When in resonance, Raman scattering exhibits strong enhance- 
ment ranging from four to six orders of magnitude. This physical 
phenomenon has been applied to remote sensing of the Earth’s at- 
mosphere. With a 16 inch Cassegrain telescope and spectrometer/ 
CCD-detector system, 70-150 ppm-m of SO2 in the atmosphere 
has been detected at a distance of 0.5 kilometer. This system can 
be used to detect/monitor chemical effluence in the atmosphere by 
their unique Raman fingerprints. Experimental result together with 
detailed resonance Raman and atmospheric laser propagation ef- 
fects will be discussed. 


13750 (CONF-9307120—1) Strategies for using trees to 
minimize net emissions of CO2 to the atm . Marland, G. 
Oak Ridge National Lab., TN (United States). 29 Jul 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Annual review meeting for the 
US Department of Energy Office of Utility Technologies; Washing- 
ton, DC (United States); 28-29 Jul 1993. Order Number 
DE95007561. Source: OSTI; NTIS; GPO Dep. 

It is often assumed that trees grown to offset CO. emissions 
need then to be preserved in order to keep the COz from returning 
to the atmosphere. My contention is that, in terms of atmospheric 
COz, a tree performs equivalently if it stores carbon or if its con- 
version to COz displaces some other source of CO2 that would 
otherwise be released. There is no difference in atmospheric CO. 
if we burn coal and save trees or if we burn trees and save coal. 
This manuscript compares the alternatives. Through a simple 
model of carbon flows | compare net reductions of emissions of 
COz to the atmosphere for various combinations of: (1) the exist- 
ing land use, (2) the anticipated growth rate of trees, (3) the fate of 
trees once they reach maturity, (4) the efficiency with which trees 
are used once harvested, and (5) time. The analysis focuses on the 
net carbon benefit and does not consider other factors that would 
enter into forest management decisions. The model shows that 
when there is an existing forest and either low growth-rate potential 
or a large energy cost involved with harvest and use, the most car- 
bon efficient solution is to protect the forest to store carbon. On the 
other extreme, where the land is not currently occupied with trees, 
when the potential growth rate is high and the harvest can be used 
efficiently, the most carbon efficient solution is to maintain a tree 
plantation and to use the harvest to displace fossil fuel emissions. 
This manuscript describes the intermediate cases, some of the nu- 
ances, and some semi-quantitative aspects of the model. 


13751 (CONF-9410306-1) Integrated assessment and the 
relation between land-use change and climate change. Dale, 
V.H. Oak Ridge National Lab., TN (United States). 7 Oct 1994. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 2. US/Japan workshop on global 
change modeling and assessment: improving methodologies and 
strategies; Honolulu, Hi (United States); 24-27 Oct 1994. Order 
Number DE95006533. Source: OSTI; NTIS; GPO Dep. 

Integrated assessment is an approach that is useful in evaluating 
the consequences of global climate change. Understanding the 
consequences requires knowledge of the relationship between 
land-use change and climate change. Methodologies for assessing 
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the contribution of land-use change to atmospheric CO2 concentra- 
tions are considered with reference to a particular case study area: 
south and southeast Asia. The use of models to evaluate the con- 
sequences of climate change on forests must also consider an 
assessment approach. Each of these points is discussed in the fol- 
lowing four sections. 


13752 (CONF-941139-2) Normal and seasonally amplified 
indoor radon levels. Gammage, R.B.; Dudney, C.S.; Wilson, D.L.; 
King, D. Oak Ridge National Lab., TN (United States). [1995]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From International workshop on indoor 
air: an integrated approach; Gold Coast (Australia); 27 Nov - 1 dec 
1994. Order Number DE95005390. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Winter and summer indoor radon measurements are reported for 
121 houses in Freehold, New Jersey. When presented as win- 
ter:summer ratios of indoor radon, the data closely approximate a 
lognormal distribution. The geometric mean is 1.49. Freehold is lo- 
cated on the fairly flat coastal plain. The winter:summer ratios are 
believed to represent the norm for regions of the U.S. with cold 
winters and hot summers. The Freehold data set can be compared 
to corresponding data sets from other locations to suggest sea- 
sonal perturbations of indoor radon arising from unusual causes. 


13753 (CONF-950124—6) The Global Historical Climatology 
Network: A preview of Version 2. Vose, R.S. (Oak Ridge Na- 
tional Lab., TN (United States)); Schmoyer, R.L.; Peterson, T.C.; 
Eischeid, J.K. Oak Ridge National Lab., TN (United States). [1995]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 75. annual meeting of the Amer- 
ican Meteorological Society: diamond anniversary; Dallas, TX 
(United States); 15-20 Jan 1995. Order Number DE95007003. 
Source: OSTI; NTIS; GPO Dep. 

Instruments that couki reliably measure temperature, precipita- 
tion, and pressure were developed by the late 17th and early 18th 
centuries. It has been estimated that weather records have been 
collected at one to two hundred thousand locations since those 
first instruments were placed in the field. Numerous applications, 
from global change studies to climate impact assessments to gen- 
eral circulation models, make use of such historical records. Given 
their importance, it is unfortunate that one cannot approach a sin- 
gle researcher or data center to acquire all of the records for all of 
the stations, or even a large portion of them. In 1990, the Carbon 
Dioxide Information Analysis Center (CDIAC), the National Climatic 
Data Center (NCDC), and the World Meteorological Organization 
(WMO) undertook a collaborative effort aimed at solving this prob- 
lem. The initiative completed its first data product, known as the 
Global Historical Climatology Network (GHCN) version 1.0, in 
1992. This data base contains quality-controlled monthly climatic 
time series from 6,039 temperature, 7,533 precipitation, 1,883 sea 
level pressure, and 1,873 station pressure stations located on 
global land areas. This paper describes the data and methods be- 
ing used to compile GHCN version 2.0, an expanded and improved 
version of its predecessor. Planned for distribution in early 1995, 
its enhancements will include (1) data for additional stations— 
perhaps three times as many as in version 1.0, plus maximum/ 
minimum temperature measurements; (2) detailed assessments of 
data quality, including nearest-neighbor checks; and (3) adjust- 
ments for nonclimatic inhomogeneities, such as station relocations 
and land use changes. 


13754 (CONF-950212-6) Parallel algorithms for semi 
Lagrangian transport in global atmospheric circulation 
models. Drake, J.B. (Oak Ridge National Lab., TN (United 
States)); Worley, P.H.; Michalakes, J.; Foster, 1.T. Oak Ridge Na- 
tional Lab., TN (United States); Argonne National Lab., IL (United 
States). [1995]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400 ; W-31109-ENG- 
38. From 7. Society for Industrial and Applied Mathematics (SIAM) 
conference on parallel processing for scientific computing; San 
Francisco, CA (United States); 15-17 Feb 1995. Order Number 
DE95007385. Source: OSTI; NTIS; GPO Dep. 

Global atmospheric circulation models (GCM) typically have 
three primary algorithmic components: columnar physics, spectral 
transform, and semi-Lagrangian transport. In developing parallel 
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implementations, these three components are equally important 
and can be examined somewhat independently. A two-dimensional 
horizontal data decomposition of the three-dimensional computa- 
tional grid leaves all physics computations on processor, and the 
only efficiency issues arise in load balancing. A recently completed 
study by the authors of different approaches to parallelizing the 
spectral transform showed several viable algorithms. Preliminary 
results of an analogous study of algorithmic alternatives for parallel 
semi-Lagrangian transport are described here. 


13755 (DLR-FB-94-23) On the climatic impact of natural 
and anthropogenic ice clouds on the regional climate - with 
special regard to the microphysical influence. Strauss, B. 
(Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), 
Wessling (Germany). Inst. fuer Physik der Atmosphaere). Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Koeln 
(Germany). Abt. Operative Planung; Muenchen Univ. (Germany). 
Aug 1994. 99p. (in German). Order Number DE95763097. Source: 
OSTI; NTIS (US Sales Only). 

This study investigates the sensitivity of the surface temperature 
on an increase of cloudiness due to airtraffic within a case study. A 
radiative convective model is used which originally was created by 
Liou, 1983. This model calculates the vertical temperature profile. It 
was modified to include surface properties, radiative conditions, 
and advection appropriate to the case study. The description of ice 
clouds was modified using latest scientific findings. Input parame- 
ters belonging to the radiative properties of ice clouds in the solar 
spectrum are the broadband transmittance and reflectance, in the 
terrestrial spectrum the broadband transmittance, emittance, and 
reflectance. The size distribution was modelled by using a parame- 
terization for particles greater than 20 um. Smaller ice particles 
distributions are based on in-situ measurements. Such a determi- 
nation of an ice particle size distribution within this small size 
regime is a novelty. A great amount of ‘small’ ice particles was 
found by this method and therefore one has to expect a significant 
role of the particles in governing the radiative behaviour of ice 
clouds. Using these findings, the input parameters for the radiative 
convective model were calculated. Within these calculations, it is 
shown that the effect of the small ice particles on the radiative be- 
haviour of the cloud is significant. For the ice clouds an optical 
thickness of 0.11, a solar transmittance of 0.858 and a reflectance 
of 0.139 will be found. Within the terrestrial region, the emittance is 
found to be 0.315, the transmittance 0.733, and the reflectance 
0.024. The result is an increase of the surface temperature by 0.5 
K due to an increase of high cloud cover of as much as 10% of 
the sky. (orig.) 


13756 (DOE/ER-0641T) Global change research: Sum- 
maries of research In FY 1994. USDOE Office of Energy 
Research, Washington, DC (United States). Environmental Sci- 
ences Div. Apr 1994. 236p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE95009660. Source: OSTI; 
NTIS; GPO Dep. 

Global climate change is a significant issue for DOE because 
energy production and use now contributes more than half of the 
total human emissions of greenhouse gases on a global basis. 
Within the DOE Global Change Research Program, we are pro- 
ceeding with the transition from the carbon-cycle and 
vegetation-research programs to a reconfigured and integrated pro- 
gram on terrestrial carbon processes. The overall objective is to 
increase our knowledge and understanding of the role of terrestrial 
components in the global carbon cycle with special reference to bi- 
ological controls on atmospheric carbon dioxide concentration. The 
primary objective of DOE's global-change program remains the 
improved prediction of global change as a basis for sustainable de- 
velopment. This publication describes all of the projects funded by 
the Environmental Sciences Division of DOE in FY 1994. Each de- 
scription contains the project's title; its 3-year funding history; the 
period over which the funding applies; the name of the principal in- 
vestigator(s); the institution(s) conducting the projects; and the 
project's objectives, products, approach, and results to date. 


13757 (DOE/ER/60314—6) Research project on CQO2- 
induced climate change. Annual progress report, March 1, 
1994-February 28, 1995. Cess, R.D.; Hameed, S. State Univ. of 
New York, Stony Brook, NY (United States). [1995]. 8p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER60314. Order Number DE95008339. Source: OSTI; NTIS; 
GPO Dep. 

This summarizes current progress in the research project at 
SUNY Stony Brook on CO2-induced climate change. Three tasks 
are described, corresponding to the task categories in the USDOE/ 
PRC CAS cooperative project on climate change. Task 1, led by 
Dr. Robert Cess, concerns the intercomparison of CO2 related cli- 
matic warming in contemporary general circulation models. Task 2, 
directed by Dr. Sultan Hameed, looks at understanding the natural 
variability in climatic data and comparing its significant features be- 
tween observations and model simulations. Task 3, also directed 
by Dr. Hameed focuses on analysis of historical climate data de- 


veloped at the institute of Geography of the Chinese Academy of 
Sciences. 


13758 (DOE/ER/61010-T27) National institute for Global 
Environmental Change. Final report. Cotton, W.R. (Colorado 
State Univ., Fort Collins, CO (United States)); Stevens, B.; Duda, 
D.; Richardson, W.; Feingold, G. Colorado State Univ., Fort 
Collins, CO (United States); National Inst. for Global Environmental 
Change, Davis, CA (United States). 9 Mar 1995. 44p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC03- 
90ER61010. Order Number DE95008333. Source: OSTI; NTIS; 
GPO Dep. 

Project No. NIGEC 91-SO1. 

Over the past decade or so the evolution and equilibria of persis- 
tent decks of stratocumulus climatologically clinging to the edge of 
summertime subtropical highs has been an issue of increased sci- 
entific inquiry. The particular interest in the microphysical structure 
of these clouds stems from a variety of hypotheses which suggest 
that anthropogenic influences or biogenic feedbacks may alter the 
structure of these clouds in a manner which may be climatically 
significant. Most hypotheses regarding boundary layer influences 
on climate have been formulated by an examination of the solution 
space of simple models. The earliest hypothesis of this sort (and 
the one on the most solid footing) is due to Twomey (1974), who 
posited that enhanced concentrations of CCN could lead to en- 
hanced droplet reflectivity and enhanced albedos in clouds of 
modest optical depths. In low lying clouds where the albedo effect 
dominates, the climate sensitivity to a robust perturbation in cloud 
albedo may be significant. One of the primary objectives of this 
current research has been to explore the hypothesis of Twomey. 
The basic approach was to couple radiative calculations with 
detailed representations of the droplet spectra. The detailed repre- 
sentation of the droplet spectra was generated by the Large Eddy 
Simulation-Explicit Microphysics (LES-EM) model coupled to a 
simple mixed emissivity radiation scheme in order to drive the dy- 
namics. Several simulations were carried out and the resultant 
microphysical fields were taken from the stationary regime of the 
turbulent simulation and used to drive a two dimensional radiative 
model. By comparing the radiative properties of the simulated 
clouds formed in environments with different CCN concentrations 
we were able to more accurately quantify the albedo susceptibility 
of stratocumulus taken to be typical of the FIRE experimental area. 


13759 (DOE/ER/61216-3) The land component of the 
global climate system with adequate spatial resolution. Final 
report, September 1, 1991-August 31, 1994. Dickinson, R.E.; 
Hahmann, A.N.; Zeng, X.; Chen, M.; Vaughan, J.; Auvine, B.A. Ari- 
zona Univ., Tucson, AZ (United States). 30 Nov 1994. 58p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER61216. Order Number DE95009323. Source: 
OSTI; NTIS; GPO Dep. 

The focus of the work done under this grant has been to couple 
global circulation models (in particular, the National Center for At- 
mospheric Research (NCAR) Community Climate Model Version 2 
(CCM2)) to a land-surface model at a much finer mesh than that 
used for the atmospheric processes. The end objective has been 
to incorporate into the CHAMMP modeling system a state-of-the-art 
land model on a mesh independent of the atmospheric model reso- 
lution. Efforts have emphasized the following: development and 
graphical displays of the fine-mesh land surface boundary condi- 
tions; the data structures required to carry out integrations on the 
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land fine-mesh; the physical parameterization required to diaggre- 
gate model precipitation; analyses of the NCAR 10-year control 
simulation of the frozen version of CM2/BATS; implementation of 
changes in the cloud optical properties to mitgate excess incident 
solar radiation and temperatures over middie latitudes in the North- 
ern Hemisphere summer; prototype development of the CCM2/ 
BASTS fine-mesh treatment. 


13760 (DOE/ER/61363-3) Use of ARM data to test an im- 
proved parameterization of upper tropospheric clouds for use 
in climate models. Final report, December 1, 1991—May 30, 
1995. Randall, D.A.; Xu, KuanMan. Colorado State Univ., Fort 
Collins, CO (United States). Dept. of Atmospheric Science. Mar 
1995. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER61363. Order Number 
DE95009324. Source: OSTI; NTIS; GPO Dep. 

We have developed new cloud parameterizations, and tested 
them in an SCM, a CEM, and a full three-dimensional GCM. We 
have demonstrated the ability to drive the SCM and the CEM with 
observations similar to those that we are about to receive from 
ARM. We have used the three-dimensional GCM to investigate 
some aspects of the role of clouds in climate. The climate simula- 
tion, and especially the Earth’s radiation budget, has been 
substantially improved through use of the new parameterizations. 


13761 (DOE/ER/69028-T1) Influence of Atmospheric CO, 
enrichment on rangeland forage quality and animal grazing. 
Final technical report, September 1, 1989-August 31, 1992. 
Sionit, N. San Diego State Univ. Foundation, CA (United States). 
[1992]. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-89ER69028. Order Number 
DE95006399. Source: OSTI; NTIS; GPO Dep. 

Increased biomass production in terrestrial ecosystems with ele- 
vated atmospheric CO, may be constrained by nutrient limitations 
as a result of increased requirement or reduced availability caused 
by reduced turnover rates of nutrients. To determine the short-term 
impact of nitrogen (N) fertilization on plant biomass production 
under elevated CO2, we compared the response of N-fertilized tall- 
grass prairie at ambient and twice-ambient CO> levels. Native tall 
grass prairie plots were exposed continuously to ambient and 
twice-ambient CO. We compared our results to an unfertilized 
companion experiment on the same research site. Above- and 
below-ground biomass production and leaf area of fertilized plots 
were greater with elevated than ambient CO.. Nitrogen concentra- 
tion was lower in plants exposed to elevated CO, but total 
standing crop N was greater at high CO2 increased root biomass 
under elevated CO2 apparently increased N uptake. The biomass 
production response to elevated CO2 was much greater on N- 
fertilized than unfertilized prairie, particularly in the dry year. We 
conclude that biomass production response to elevated C2 was 
suppressed by N limitation in years with below-normal precipitation. 
Reduced N concentration in above- and below-ground biomass 
could slow microbial degradation of soil organic matter and surface 
litter. The reduced tissue N concentration higher acid detergent 
fiber under elevated CO, compared to ambient for forage indicated 


that ruminant growth and reproduction could be reduced under ele- 
vated COz. 


13762 (DOE/MC/29110-3879) Organic sponges for cost- 
effective CVOC abatement. Final report, September 1992—Aprii 
1994. Flanagan, W.P.; Grade, M.M.; Horney, D.P.; Mackenzie, 
P.D.; Salvo, J.J.; Sivavec, T.M.; Stephens, M.L. General Electric 
Co., Schenectady, NY (United States). Corporate Research and 
Development Center. Jul 1994. 357p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-92MC29110. 
Order Number DE95000004. Source: OSTI; NTIS; INIS; GPO Dep. 

Air contaminated with CVOCs (chiorinated volatile organic com- 
pounds) arise from air stripping of ground water or from soil and 
dual phase vapor extraction. A research program was undertaken 
to develop sorbents better than activated carbon for remediation. 
Two such sorbents were found: Dow's XUS polymer and Rohm 
and Haas’ Ambersorb 563 (carbonaceous). Opportunities exist to 
further develop sorption and biodegradation technologies. 


13763 (ETDE-DE-61) Climate variability and change. Re- 
port - Max-Planck-Institut fuer Meteorologie, v. 152. Storch, H. von; 
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Hasselmann, K. Max-Planck-institut fuer Meteorologie, Hamburg 
(Germany). Jan 1995. 34p. (CONF-9409322-—1: European confer- 
ence on grand challenges in ocean and polar sciences, Bremen 
(Germany), 12-16 Sep 1994). Order Number DE95764543. Source: 
OSTI; NTIS (US Sales Only). 

The concepts of climate variability, due to natural processes, and 
of climate change, related to man’s activities, are illustrated. Differ- 
ent types of internal mechanisms, such as multiple equilibria and 
the integration of noise, are discussed. A systematic approach to 
discriminate between natural variability and anthropogenic change 
indicates that the latest warming trends in the observational record 
can no longer be understood as “variability” but is likely related to 
external processes, and in particular to the enhanced greenhouse 
effect. Finally we discuss briefly major challenges climate research 
will face in the coming decades. (orig.) 


13764 (ETDE-DE-62) Regional climate changes as simu- 
lated in time-slice experiments. Report - Max-Planck-institut fuer 
Meteorologie, v. 153. Cubasch, U. (Deutsches Klimarechenzentrum 
(DKRZ), Hamburg (Germany)); Waszkewitz, J.; Hegerl, G.C.; Perl- 
witz, J. Max-Planck-institut fuer Meteorologie, Hamburg (Germany). 
Feb 1995. 48p. Order Number DE95764448. Source: OSTI; NTIS 
(US Sales Only). 

Three 30 year long simulations have been performed with a T42 
atmosphere model, in which the sea-surface temperature (SST) 
and sea-ice distribution has been taken from a transient climate 
change experiment with a T21 global coupled ocean-atmosphere 
model. In this so-called time-slice experiment, the SST values (and 
the greenhouse gas concentration) were taken at present time CO2 
level, at the time of CO2 doubling and tripling. The annual cycle of 
temperature and precipitation has been studied over the IPCC re- 
gions and has been compared with observations. Additionally the 
combination of temperature and precipitation change has been 
analysed. Further parameters investigated include the difference 
between daily minimum and maximum temperature, the rainfall in- 
tensity and the length of droughts. While the regional simulation of 
the annual cycle of the near surface temperature is quite realistic 
with deviations rarely exceeding 3K, the precipitation is reproduced 
to a much smaller degree of accuracy. The temperature changes 
nonlinearly in response to the enhanced greenhouse forcing. This 
is connected with the cold start of the transient simulation. The 
changes in temperature at the time of CO. doubling amount to 
only 30%-40% of those at the 3*COz level and show hardly any 
seasonal variation, contrary to the 3*CO2 experiment. Due to the 
delay in warming, the 3*CO.2 experiment can be compared to the 
COz doubling studies performed with mixed-layer models. The pre- 
cipitation change does not display a clear signal. However, an 
increase of the rain intensity and of longer dry periods is simulated 
in many regions of the globe. The changes in these parameters as 
well as the combination of temperature- and precipitation change 
and the changes in the daily temperature range give valuable hints, 
in which regions observational studies should be intensified and 
under which aspects the observational data should be evaluated. 


13765 (ETDE-DE-63) Water isotope modeling In the Asian 
monsoon region. Report - Max-Planck-Institut fuer Meteorologie, 
v. 154. Hoffmann, G.; Heimann, M. Max-Planck-Institut fuer Meteo- 
rologie, Hamburg (Germany). Sep 1994. 33p. Order Number 
DE95764449. Source: OSTI; NTIS (US Sales Only). 

The isotopic composition of paleoprecipitation is widely used as 
a proxy data for temperature and precipitation. In order to investi- 
gate the validity of these transfer functions for water isotopes, 
oxygen 18 and deuterium, we installed a water isotope model into 
the ECHAM Atmospheric General Circulation Model (AGCM). Such 
an isotope model calculates all fractionations between the stable 
water isotopes in the hydrological cycle of the AGCM. We ran the 
model under present day conditions and under the boundary condi- 
tions of the Last Glacial Maximum (LGM) for four years each. On a 
global scale the model satisfactorily reproduces the main features 
of the water isotopes in the hydrological cycle (temperature effect, 
amount effect). The analysis focusses on the Asian monsoon area 
where atmospheric circulation strongly affects the seasonal cycle of 
water isotopes in precipitation. The model successfully simulates 
the influence of circulation, temperature and precipitation amount in 
this region under present day conditions. Under LGM conditions 
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the model shows a weakened summer monsoon causing a strong 
positive isotope signal over East Asia although the continent is 
about 2-4 C cooler than today. This result underlines the difficulties 
to use the isotopic composition of paleoprecipitation simly as a 
measure of temperature. Furthermore, it demonstrates the impor- 
tance of ciruclation changes and of changing moisture sources for 
the interpretation of a given isotope signal. (orig.) 


13766 (GKSS—94/E/52) Remote laser measurement of sul 
phur dioxide and ozone in the lower troposphere with the aid 
of differential absorption and scattering under mobile condi- 
tions and in consideration of the particular effects of 
boundary layer aerosols. Goers, U.B. (GKSS-Forschungszentrum 
Geesthacht GmbH (Germany). Inst. fuer Physik). GKSS- 
Forschungszentrum Geesthacht GmbH (Germnay); Hamburg Univ. 
(Germany). Fachbereich 12 - Physik. 1994. 155p. (In German). Or- 
der Number DE95762970. Source: OSTI; NTIS (US Sales Only). 
In the present dissertation the construction and application of a 
mobile laser system for the remote detection of sulfur dioxide and 
ozone in the lower troposphere are described. The lidar uses the 
differential absorption and scattering technique. It contains two tun- 
able dye lasers each pumped by a frequency-doubled Nd:YAG 
laser. With this system both gases can be measured sequentially. 
A beam steering unit allows the measurement of vertical and hori- 
zontal concentration profiles, of concentration profile time series, 
and also of emission values. The wavelength pairs chosen consider 
explicitly the minimization of cross sensitivities to other gases and 
aerosol influences. Numerous applications to atmospheric distribu- 
tions of sulfur dioxide and ozone at distances between 90 and 3000 
m with typical uncertainties of a few yg/m® are presented. (orig.) 


13767 (INEL-94/0071) Development and calibration of an 
or-line aerosol monitor for PHEBUS test FPT1. O’Brien, J.E.; 
Carmack, W.J.; Sprenger, M.H.; Thurston, G.C.; Hunt, J.L. idaho 
National Engineering Lab., Idaho Falls, ID (United States). Oct 
1994. 28>. Sponsored by USDOE, Washington, DC (United 
States);Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE95008564. Source: OSTI; NTIS; INIS; GPO Dep. 

An on-line aerosol monitor (OLAM2) has been developed and 
tested for PHEBUS test FPT1. OLAM2 utilizes new detachable 
fiber optic cables and sapphire light pipes for light transmission be- 
tween the OLAM and the electronics. This light transmission 
system was tested and found to provide better signal-to-noise per- 
formance than was achieved with the continuous fibers used for 
test FPTO. An additional advantage of the detachable fiber/light 
pipe system is ease of installation. Aerosol testing (OLAM calibra- 
tion) was performed in order to verify adequate signal-to-noise 
performance of the new fiber optic system over the specified oper- 
ating conditions and to check the quantitative light attenuation 
measurements against theoretical predictions. Results of the test- 
ing indicated that light extinction measurements obtained during 
Phebus tests could be used to estimate aerosol volume concentra- 
tions, if diamond window fouling can be avoided. OLAM2 was also 
subjected to a proof pressure test and a long-term thermal stability 
test. These tests verified the mechanical and thermal integrity of 
the OLAM within design specifications. Long-term output signal sta- 
bility was also verified with the system maintained at design 
temperature and half-design pressure. 


13768 (INEL—94/0114) FY 1994 ambient air monitoring 
report for McMurdo Station, Antarctica. Lugar, R.M. Idaho Na- 
tional Engineering Lab., Idaho Falls, ID (United States). Dec 1994. 
69p. Sponsored by USDOE, Washington, DC (United 
States);National Science Foundation, Washington, DC (United 
States). DOE Contract AC07-941D13223. Order Number 
DE95008565. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of ambient air monitoring per- 
formed during the 1994 fiscal year (FY 1994) in the vicinity of 
McMurdo Station, Antarctica. Routine monitoring was performed 
during the 1993-1994 austral summer at three locations for air- 
borne particulate matter less than 10 micrometers (PM-10) and at 
two locations for carbon monoxide (CO), sulfur dioxide (SOz), and 
nitrogen oxides (NO, NO2, and NO,). Selected PM-10 filters were 
analyzed for arsenic, beryllium, cadmium, chromium, lead, mer- 
cury, and nickel. Additional air samples were collected at three 





McMurdo area locations and at Black Island for determination of 
the airborne concentration of polychlorinated dibenzo-p-dioxins 
(PCDDs) and polychlorinated dibenzofurans (PCDFs). Sampling 
site selection, sampling procedures, and quality assurance proce- 
dures used were consistent with US Environmental Protection 
Agency guidance for local ambient air quality networks. 


13769 (IVL-B—1169) Deposition of acidifying agents in ur- 
ban areas. Kindbom, K.; Loevblad, G. Swedish Environmental 
Research Inst., Goeteborg (Sweden). Feb 1995. 53p. (In Swedish). 
Project BFR-910386-1. Order Number DE95755195. Source: 
OSTI; NTIS. 

Results from three years monitoring of concentration and deposi- 
tion of inorganic components in throughfall and precipitation in 
central Gothenburg is presented. The sampling has been made 
monthly and the results are compared to other urban measure- 
ments, as well as to measurements in surrounding areas outside of 
the city. The purpose of the work was to estimate the deposition in 
the area, a part of a project aimed at studying the relation between 
the quality of precipitation, the composition of groundwater and 
corrosion in soil. The measurements have been included in an ex- 
perimental program, ‘The influence of acidification on constructions 
in urban soil’, financed by the Swedish Council for Building Re- 
search (BFR), with participation from Chalmers University of 
Technology, Swedish Corrosion Institute, The Royal Institute of 
Technology in Stockholm and IVL. The results show that precipita- 
tion collected in central Gothenburg is less acid than in areas 
outside of the city. The concentration of base-cations, especially 
calcium, is higher in precipitation in the central parts of the city. For 
other analyzed components, the difference between central 
Gothenburg and surrounding areas was negligible. The measure- 
ments in central Gothenburg has shown that the difference in the 
composition of precipitation can be quite large between rather 
closely located sites, as well as between different periods of time. 
19 refs, 15 figs, 8 tabs 


13770 (IVL-B—1172) Production and emission of nitrous 
oxide in a sewage treatment plant. Samuelsson, M.O. Swedish 
Environmental Research Inst., Stockholm (Sweden). Feb 1995. 
13p. Order Number DE95755190. Source: OSTI; NTIS. 

Calculation of nitrous oxide emission from a sewage treatment 
plant was made by the use of ‘stagnant film’ model. The results 
show an increased concentration in the atmosphere above the 
denitrification zone. The concentration was about 25 times higher 
than the background concentration in the atmosphere that is 0.3 pl 
|. The high concentration in the atmosphere indicates that there is 
a production and emission of nitrous oxide from the denitrification 
zone. This was also indicated by the measured concentration in 
the water that was supersaturated compared with theoretical con- 
centration based on equilibrium between atmosphere and water. 
The emission of nitrous oxide was calculated to be 18 umol/m?*h 
at one occasion while at another occasion an uptake of 11 ymol/ 
m?’h was calculated. However, in the different zones an active mix- 
ing is done by pumping air into the water. This will act as an 
effective stripping of dissolved gases resulting in an emission of ni- 
trous oxide ranging between 0.27 yumol and 0.09 yumol per litre 
sewage treatment water that is treated. 23 refs, 4 tabs 


13771 (IVL-B—1177) Optimization of a NaCl adsorbent tube 
method for SO; measurements in combustion flue gases. 
Cooper, D. Swedish Environmental Research inst., Goeteborg 
(Sweden). Feb 1995. 14p. Order Number DE95755196. Source: 
OSTI; NTIS. 

Reliable and accurate measurements of SO3 in combustion flue 
gases are needed for several reasons. A boiler owner for example, 
can only operate with maximum heat extraction without introducing 
flue gas channel corrosion penalties by knowledge of the acid dew 
point determined from actual SO; concentrations. Several alterna- 
tive SOs; measurement methods have been developed over the 
years. Unfortunately in comparison to other flue gas components 
e.g. NO, CO etc., SOz; measurements still prove difficult and sus- 
ceptible to several problems. The prime objective of this project 
was to develop and test an in-situ variant of a new NaCl method 
for the determination of SO in flue gases. Testing, involving paral- 
lel sampling, was carried out for both precision trials and inter 
comparisons with other SO; methods at a sulphuric acid plant and 
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an Orimulsion fired power station. The main results from the study 
are as follows: * The in-situ variant of the NaCl method posed no 
significant practical problems. * The precision and reproducibility of 
the method was satisfactory. “ As far as comparison with other 
techniques are concerned, the NaCl method looks very promising 
and further work is warranted. 17 refs, 5 tabs 


13772 (KFK-PEF—117) 10th annual report of the project 
‘European Research Centre for Air Pollution Control Mea- 
sures’ (PEF). Progress reports. Horsch, F. (comp.); Filby, W.G. 
(comp.); Fund, N. (comp.); Gross, S. (comp.); Kaendler, G. 
(comp.). Kernforschungszentrum Karlsruhe GmbH (Germany). Pro- 
jekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1994. 487p. (in German). Sponsored by 
Land Baden-Wuerttemberg, Stuttgart (Germany);Commission of the 
European Communities, Brussels (Belgium). (CONF-9403210-: 10. 
status colloquium of the project ‘European Research Centre for Air 
Pollution Control Measures’ of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 15-17 Mar 1994). Order Num- 
ber DE95756268. Source: OSTI; NTIS (US Sales Only). 

During the 15-17th of March 1994 the Tenth Status Report of the 
project "European Research Centre for Air Pollution Control Mea- 
sures” (PEF) took place at the Nuclear Research Center Karlsruhe. 
Progress reports on the following topics: - Investigation into Dam- 
age and Elucidation of the Causes and Effects of Forest Decline 
(Task 1A); - Research into Atmospheric Dispersion, Conversion 
and Depostion of Airborne Pollutants (Task 2); - Development and 
Optimization of Industrial-Technical Processes to Reduce or Avoid 
Emissions (Task 3); - Providing Instruments and Making Recom- 
mendations to the Industrial and Political Sectors (Task 4) were 
presented. The presentations together with a review lecture on 
"Can the automobile be rescued?” are contained in this volume. 
(orig.) 


13773 (KFK-PEF-118) 10th status colloquium of the 
project "European Research Centre for Air Pollution Control 
Measures” (PEF). Summarizing reviews of the program man- 
agement. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Europaeisches Forschungszentrum fuer Massnahmen zur 
Luftreinhaltung (PEF). Apr 1994. 96p. (In German). Sponsored by 
Land Baden-Wuerttemberg, Stuttgart (Germany);Commission of the 
European Communities, Brussels (Belgium). (CONF-9403210— 
Summ.: 10. status colloquium of the project European Research 
Centre for Air Pollution Control Measures’ of Kernforschungszen- 
trum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 15-17 Mar 
1994). Order Number DE95756270. Source: OSTI; NTIS (US 
Sales Only). 

This report compiles the summarizing reviews of the program 
management in the final session of the 10th Statuskolloquium. The 
full papers, to which the summaries refer, are published in KfK- 
PEF 117 (April 1994). (orig.) 


13774 (KFK-PEF—127) Emissions of N20, NO, and NO2 
from solls of spruce stands in the Black Forest. Papen, H. 
(Land Baden-Wuerttemberg, Stuttgart (Germany)); Hermann, H.; 
Butterbach-Bahl, K.; Rennenberg, H. Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftreinhaltung (PEF). 
Oct 1994. 226p. (In German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany);Commission of the European 
Communities, Luxembourg (Luxembourg). Project Number PEF 1 
90 002. Order Number DE95764526. Source: OSTI; NTIS (US 
Sales Only). 

In-situ emission rates of NoO, NO, and NO, from soils were de- 
termined from 1991-1992 during field campaigns lasting several 
weeks each. The effects of N-fertilization and liming on N-trace gas 
emissions were studied and the microbial processes involved in N- 
trace gas emissions were identified. In 1991-1992 both sites 
showed high N2O emission rates (mean annual emission rate: 30 
ug N2O-N m-* h-' and 24 yg N2O-N m-? h-", respectively). In 
1993, however, at both sites NoO emission rates were more than 
ten-fold lower. This demonstrates that interannual variations in N- 
trace gas fluxes have to be considered. Total N-loss in form of 
gaseous N (No, N2O, NO/NO2) for the years 1991/1992 was esti- 
mated to be 6 and 7 kg N ha—' y~—" at the Villingen site and 5 and 
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4 kg N ha-' y~' at the Schluchsee site, respectively. N- 
fertilization resulted in significantly enhanced emission rates both of 
N2O as well as of NO, whereas liming resulted only in enhanced 
emission rates of NO. It was demonstrated that besides denitrifica- 
tion other processes (e.g. heterotrophic nitrification and additional 
processes, which could not yet been identified) contributed signifi- 
cantly to the N,O- and NO-emission observed. The results 
obtained indicate that the contribution of temperature coniferous 
forest soils to the global NoO budget may have been considerably 
underestimated in the past. Furthermore, the results obtained from 
the N-fertilization experiments strongly support the hypothesis that 
these ‘natural’ ecosystems will react to chronic N-deposition with 
increased production and, ultimately, emission of N20 and NO 
from the soil to the atmosphere. (orig./MG) 


13775 (KFK-PUG-10) 2nd annual report of the research 
program ‘Environment and Health’ (PUG). Summarizing re- 
views of the program management. Kernforschungszentrum 
Karlsruhe GmbH (Germany). Projekt Umwelt und Gesundheit 
(PUG). Apr 1993. 36p. (In German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). (CONF-9303332—Summ.: 2. 
status colloquium of the project 'Environment and Health’ of Kern- 
forschungszentrum Karlsruhe GmbH (KFK), Karlsruhe (Germany), 
10-11 Mar 1993). Order Number DE95756341. Source: OSTI; 
NTIS (US Sales Only). 

This report compiles the summarizing reviews of the program 
management. The full papers, to which the summaries refer, are 
publisched in KfK-PUG 9 (April 1993). (orig.) 


13776 (LA-12762-MS) Engineering photochemical smog 
through convection towers. Elliott, S. (Los Alamos National Lab., 
NM (United States)); Prueitt, M.L.; Bossert, J.E.; Mroz, EwJ.; 
Krakowski, R.A.; Miller, R.L.; Jacobson, M.Z.; Turco, R.P. Los 
Alamos Nationa! Lab., NM (United States). Feb 1995. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE95007727. Source: OSTI; 
NTIS; GPO Dep. 

Reverse convection towers have attracted attention as a medium 
for cleansing modern cities. Evaporation of an aqueous mist in- 
jected at the tower opening could generate electrical power by 
creating descent, and simultaneously scavenge unsightly and 
unhealthful particulates. The study offered here assesses the influ- 
ence to tower water droplets on the photochemical component of 
Los Angeles type smog. The primary radical chain initiator OH is 
likely removed into aqueous phases well within the residence time 
of air in the tower, and then reacts away rapidly. Organics do not 
dissolve, but nighttime hydrolysis of N2Os depletes the nitrogen ox- 
ides. A lack of HOx would slow hydrocarbon oxidation and so also 
ozone production. Lowering of NOx would also alter ozone produc- 
tion rates, but the direction is uncertain. SO. is available in 
sufficient quantities in some urban areas to react with stable oxi- 
dants, and if seawater were the source of the mist, the high pH 
would lead to fast sulfur oxidation kinetics. With an accommodation 
coefficient of 10-°, however, ozone may not enter the aqueous 
phase efficiently. Even if ozone is destroyed or its production sup- 
pressed, photochemical recovery times are on the order of hours, 
so that tower processing must be centered on a narrow midday 
time window. The cost of building the number of structures neces- 
sary for this brief turnover could be prohibitive. The increase in 
humidity accompanying mist evaporation could be controlled with 
condensers, but might otherwise counteract visibility enhancements 
by recreating aqueous aerosols. Quantification of the divergent 
forcings convection towers must exert upon the cityscape would 
call for coupled three dimensional modeling of transport, micro- 
physics, and photochemistry. 112 refs. 


13777 (LA-SUB-95-33) Measurement and analysis of the 
surface energy budget for ARM field experiments. Final report. 
Kunkel, K.E. (Illinois State Water Survey, Champaign, IL (United 
States)). Los Alamos National Lab., NM (United States); Illinois 
State Water Survey, Champaign, IL (United States). [1995]. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95007646. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this study is to conduct experiments to investi- 
gate the scaling properties of surface-atmosphere interactions and 
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feedbacks as they relate to regional fluxes of heat and water va- 
por. This is part of the US Department of Energy’s Atmospheric 
Radiation Measurement program. To achieve this objective, two 
field campaigns were conducted in northeastern Oregon during 
June 1991 and June 1992. Analysis of the data collected during 
these campaigns revealed the following: (1) fluxes over a dry, 
semi-arid grass/orush area show only small spatial heterogeneity; 
(2) fluxes over an irrigated farm were dependent on crop type and 
stage of development. In particular, fluxes over row crops such as 
potatoes and corn were very similar to each other, but somewhat 
different than fluxes over wheat and alfalfa. In general, higher la- 
tent and lower sensible heat fluxes were experienced over wheat 
and alfalfa compared to corn and potatoes; (3) meteorological fac- 
tors had a major influence on fluxes. In particular, significantly 
higher latent heat fluxes were experienced on days with moderate 
winds compared to days with light winds over the irrigated farm. 
This was presumably due to the advection of sensible heat from 
the surrounding dry rangeland. 


13778 (NEDO-GET-9307) Survey on researches related to 
ocean disposal of carbon dioxide. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Mar 1994. 
147p. (In Japanese). Order Number DE95759247. Source: OSTI; 
NTIS; Available from New Energy and Industrial Technology Devel- 
opment Organization, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

Pertaining to the CO2 ocean disposal, surveys were made on 
the equilibrium and transport properties of CO2-water system, 
mass transfer models of CO2 in the ocean, behavior of deepsea 
organisms and ecosystem, economical efficiency of CO2 ocean 
storage, and overseas technical trend of CO2 ocean disposal. For 
the equilibrium properties, the data with CO2 hydrate are not suffi- 
ciently obtainable with very few examples particularly of measuring 
the diffusivity at high pressures, so that the conventional methods 
of estimation can possibly not be applied. For the mass transfer 
models, the simulation is still at a basic stage. For the deepsea or- 


ganisms, it is necessary to research into the adaptability and 
adaption speed of ecosystem to the change in pH due to CO2, 
vertical food chains between the sea surface and bottom, and 
oceanic ecosystem simulation model on the global level. To evalu- 
ate the economical efficiency of CO2 ocean storage, it was known 
that, though properly applicable in Japan, the liquid CO2 deepsea 
storage is still difficult in economy. 200 refs., 101 figs., 38 tabs. 


13779 (NEDO-GET-—9309) Investigation on working out the 
global regeneration plan. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Mar 1994. 139p. (In 
Japanese). Order Number DE95759246. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

Measures to reduce the CO2 emission which mainly causes the 
global warming were tabulated for their technological evaluation 
with objective indexes. The measures were evaluated in technol- 
ogy, economy and subsidiary influence at four stage levels, which 
were the theoretical level, experimental level based on the present 
technology, demonstration level and future level to presume the fu- 
ture technological progress. The evaluation was itemized into CO2 
production rate, energy efficiency and net reducible quantity of 
CO2. Those items were related to the problem extraction of tech- 
nological development. In the subsidiary influence evaluation, the 
technology in question is assessed in its influence on the global 
environment and ecological system when it is widely propagated. 
In the economic evaluation, the investment initial cost and 
operation running cost are separately and clearly studied for the in- 
troduction of technology. Though test application was made to the 
fuel conversion, energy saving manufacturing and CO2 fixation, the 
investigation to establish the quantitative and reliable evaluation is 
left as a future problem. 26 refs., 14 figs., 22 tabs. 


13780 (NEDO-GET-9310-1) Study of the analytical method 
of total ecobalance for industrial chemical products. New En- 
ergy and Industrial Technology Development Organization, Tokyo 
(Japan). Mar 1994. 114p. (In Japanese). Order Number 
DE95759245. Source: OSTI; NTIS; Available from New Energy 





and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

The Research Institute of Innovative Technology for the Earth 
(RITE) and Society of Chemical Engineers, Japan have been de- 
veloping methods to estimate the cumulative CO2 emission unit. 
The life cycle analysis/assessment (LCA) method was studied to 
extend the above methods to the LCA for the products of chemical 
industry. To the LCA, added was a rule to estimate the cumulative 
CO2 emission unit of materials to be recycled and reused. To eval- 
uate the analysis method, a case study was made by selecting the 
expandable polystyrene (EPS) packing materials and polyethylene 
terephthalate (PET) bottles. As an arrangement of computation 
data, a process investigation was made on the disposal of plastics, 
and element material production of EPS beads and PET bottles. 
As a result, as to the EPS beads, a highly accurate inventory could 
be compiled in all the processes, so that the LCA was executed 
with the full satisfaction. For the PET bottles, however, the data 
obtainment was partially difficult, which was left as a future prob- 
lem. 28 refs., 31 figs., 24 tabs. 


13781 (NUTEK-R-94-61) Aviation and the environment. 
Needs for research in Sweden. Lilja, G. (Aeronautical Research 
Institute of Sweden, Bromma (Sweden)); Larsson, L.G. Swedish 
National Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden); Swedish Transport and Communications Re- 
search Board, Stockholm (Sweden). 1994. 33p. (KFB—94-13). 
Order Number DE95755186. Source: OSTI; NTIS. 

The aim of this study is to highlight problem areas and need for 
knowledge concerning the environmental impact of aviation. The 
study has been supported by a reference group with representa- 
tives of KFB (Swedish Transport and Communication Research 
Board), NUTEK (Swedish National Board for Technical and 
Industrial Development), Luftfartsverket (Swedish Civil Aviation Ad- 
ministration), Naturvaardsverket (Swedish Environmental Protection 
Agency), SAS (Scandinavian Airlines System) and Linjeflyg. A 
substantial amount of literature has been reviewed.The future de- 


velopment of propulsion technology will be important. The study 
points out the need for more knowledge about the dispersion of 
poliutions and their impact on the atmosphere and also about the 
influence of the flight procedures. Finally, a research policy and 


subjects for research and development are proposed. 41 refs, 4 
figs 


13782 (PNL-8783-Add.1) Measurement of environmental 
radiation exposure rates from Vernita, Hanford Reach, and 
Richland area shores. Addendum 1. Cooper, A.T. Pacific North- 
west Lab., Richland, WA (United States). Feb 1995. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95008703. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental radiation exposure rate measurements are taken 
on and around the Hanford Site for Pacific Northwest Laboratory’s 
Hanford Site Surface Environmental Surveillance Project. In 1992, 
environmental radiation exposure rate measurements were taken 
from shoreline and island areas ranging from Vernita, along the 
Hanford Reach, down to the Richland Pumphouse. Measurements 
were taken primarily at locations known or expected to have ele- 
vated exposure rates as determined by examination of aerial 
photographs depicting radiation exposure measurements. Results 
from the 1992 survey indicated radiation exposure rates taken from 
the Hanford Reach area were elevated in comparison to the mea- 
surements taken from the Vernita area with ranges of 8 to 28 uR/ 
hr and 4 to 11 uR/hr, respectively. In January 1994, additional 
shoreline radiation exposure rate measurements were taken from 
the Vernita, Hanford Reach, and Richland areas to determine the 
relationship of radiation exposure rates along the Richland area 
shores when compared to Vernita and Hanford Reach area expo- 
sure rates (measurements along the Richland area were not 
collected during the 1992 survey). This report discusses the 1994 
results and is an addendum to the report that discussed the 1992 
survey. An analysis of variance indicated a significant location in- 
teraction at a p-value of 0.0014. To determine differences between 
paried locations a post-hoc comparison of location means was per- 
formed on log transformed data using the Scheffe’s F-test. This 
test indicated a significant difference between Hanford Reach and 
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Richiand area means with a mean difference of 0.075 /uR/hr and a 
p-value of 0.0014. No significant difference was found between 
Hanford Reach and Vernita area means: The mean difference was 
0.031 uR/hr and the p-value was 0.3138. No significant difference 
was found between Vernita and Richland area means with a mean 
difference of 0.044 uR/hr and a p-value of 0.1155. 


13783 (PNL-10452) Ecological evaluation of proposed 
dredged material from the Point Frazer Bend Reach, Winyah 
Bay, South Carolina. Gardiner, W.W.; Ward, J.A.; Word, J.Q. Pa- 
cific Northwest Lab., Richland, WA (United States). Feb 1995. 77p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95008023. Source: 
OSTI; NTIS; GPO Dep. 

The port of Georgetown, South Carolina, is served by naviga- 
tional channels within Winyah Bay and the lower Sampit River. 
Dredging is required to maintain these waterways and to facilitate 
normal shipping traffic. Prior to dredging, ecological evaluations 
must be conducted to determine the suitability of the proposed 
dredged material for open-ocean disposal. These evaluations are 
to be performed under Section 103 of the Marine Protection, Re- 
search, and, Sanctuaries Act of 1972 (MPRSA), following the 
testing protocols presented in Evaluation of Dredged Material Pro- 
posed for Ocean Disposal Testing Manual, hereafter referred to as 
the 1991 Implementation Manual. The Charleston Intensive Project 
is a reevaluation of sediments collected from two stations (IH-2 
and IH-3) in the Frazier Point Bend reach of the Winyah Bay chan- 
nel. Reference sediment was also collected from site IH-R2, just 
south of Hare Island. The results of physical/chemical analyses in- 
dicated that some contaminants of concern were present in test 
treatments representing dredged material when compared with the 
reference treatment IH-R2. The results of this study indicate that, 
based on the acute toxicity and chemical analyses, dredged mate- 
rial represented by these test treatments is suitable for open-ocean 
disposal. 


13784 (PNL-SA-25348) Measurement of the seasonal and 
annual variability of total column aerosol in a northeastern 
U.S. network. Michalsky, J.J. (Univ. of Albany, NY (United States). 
Atmospheric Sciences Research Center); Schlemmer, J.A.; Harri- 
son, L.C.; Berkheiser, W.E. Ill; Larson, N.R.; Laulainen, N.S. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1994. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9409255-3: Conference on 
aerosols and atmospheric optics: radiation balance and visual air 
quality, Snowbird, UT (United States), 25-30 Sep 1994). Order 
Number DE95007259. Source: OSTI; NTIS; GPO Dep. 

A network of multi-filter rotating shadowband radiometers has 
operated since late 1991 in the northeastern US. The data 
acquired are simultaneous measurements of total and diffuse hori- 
zontal irradiances in six narrowband filtered detectors and one 
broadband shortwave detector. The direct normal irradiances are 
calculated from these measurements. These direct data are cor- 
rected for cosine response and used to calculate extraterrestrial 
irradiance (I,) using the Langley method of regressing the natural 
logarithm of direct irradiance versus air mass. With frequent deter- 
minations of |, changes in |, caused by soiling and filter 
degradation, for example, can be tracked. Using these |,’s, total 
optical depth is calculated for every clear 30-minute period in the 
record. Consequently, total optical depth may be obtained on a fair 
number of days throughout the year. Using daily average total opti- 
cal depth the authors have calculated aerosol optical depths for 
five wavelengths by subtracting Rayleigh scattering optical depths 
and Chappuis ozone absorption optical depths at each wavelength. 
The aerosol pattern at nearly every site is an annual cycle super- 
imposed on a decaying stratospheric loading associated with the 
Mount Pinatubo volcanic eruption. An attempt is made to remove 
the volcanic signal using data from another site. 


13785 (SAND-91-2409C) The North Slope of Alaska: 
ARM’s window on high latitude phenomena. Zak, B.D. (Sandia 
National Labs., Albuquerque, NM (United States)); Stamnes, K. 
Sandia National Labs., Albuquerque, NM (United States). Oct 
1991. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-9110336-3: 2. Atmo- 
spheric Radiation Measurement (ARM) science team meeting, 
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Denver, CO (United States), 26-30 Oct 1991). Order Number 
DE95005459. Source: OSTI; NTIS; GPO Dep. 

A major thrust of the Atmospheric Radiation Measurements 
(ARM) Program is the establishment of 5 primary and 4 supple- 
mentary Cloud and Radiation Testbed (CART) sites. The CART 
sites will provide the means to acquire the necessary data to test 
and further develop the components of GCMs (General Circulation 
Models) which describe the relationships between the characteris- 
tics of the atmosphere and the solar and thermal radiation which 
passes through it. The CART Locale Recommendation Team has 
presented a priority-ordered set of recommended locales for the 
primary and supplementary sites, along with alternatives for each. 
The selection was based primarily on the following criteria: 
geographical and climatological homogeneity; occurrence of clima- 
tologically important cloud types; seasonal change of surface 
properties; variability of radiatively-active atmospheric components; 
synergism with other programs; and manageable logistics. An addi- 
tional criterion was that, taken together, the set of recommended 
locales must span a broad range of climate regimes. The recom- 
mended primary locales include two land and three ocean locales. 
The first CART Site will be established in the Southern Great Plains 
(SGP) of the US. The next CART site to be established on land is 
to be in the polar regions, on the North Slope of Alaska (NSA). 


13786 (SAND-93-7094) Air quality investigations of the 
Sandia National Laboratories Sol se Mete Aerial Cable Facllity. 
Gutman, W.M. (New Mexico State Univ., Las Cruces, NM (United 
States). Physical Science Lab.); Silver, R.J. Sandia National Labs., 
Albuquerque, NM (United States); New Mexico State Univ., Las 
Cruces, NM (United States). Physical Science Lab. Dec 1994. 87p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95004960. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The air quality implications of the test and evaluation activities at 
the Sandia National Laboratories Sol se Mete Aerial Cable Facility 
are examined. All facets of the activity that affect air quality are 
considered. Air contaminants produced directly include exhaust 
products of rocket motors used to accelerate test articles, dust and 
gas from chemical explosives, and exhaust gases from electricity 
generators in the test arenas. Air contaminants produced indirectly 
include fugitive dust and exhaust contaminants from vehicles used 
to transport personnel and material to the test area, and effluents 
produced by equipment used to heat the project buildings. Both the 
ongoing program and the proposed changes in the program are 
considered. Using a reliable estimate of th maximum annual testing 
level, the quantities of contaminants released by project activities 
ar computed either from known characteristics of test items or from 
EPA-approved emission factors Atmospheric concentrations of air 
contaminants are predicted using EPA dispersion models. The pre- 
dicted quantities and concentrations are evaluated in relation to 
Federal, New Mexico, an Bernalillo County air quality regulations 
and the human health and safety standards of the American Con- 
ference of Governmental Industrial Hygienists. 


13787 (SAND-95-8451C) Evaluation of microporous car- 
bon filters as catalysts for ozone decomposition. Whinnery, L. 
(Sandia National Labs., Livermore, CA (United States)); Coutts, D.; 
Shen, C.; Adams, R.; Quintana, C.; Showalter, S. Sandia National 
Labs., Livermore, CA (United States). [1994]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-941144—73: 1994 fall meeting of the Materials 
Research Society (MRS), Boston, MA (United States), 28 Nov - 2 
dec 1994). Order Number DE95006498. Source: OSTI; NTIS; 
GPO Dep. 

Ozone is produced in small quantities in photocopiers and laser 
printers in the workplace and large quantities in industrial waste 
water treatment facilities. Carbon filters are commonly used to de- 
compose this unwanted ozone. The three most important factors in 
producing a filter for this purpose are flow properties, efficiency, 
and cost. Most ozone decomposition applications require very low 
back-pressure at modest flow rates. The tradeoff between the num- 
ber of pores and the size of the pores will be discussed. Typical 
unfiltered emissions in the workplace are approximately 1 ppm. The 
maximum permissible exposure limit, PEL, for worker exposure to 
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ozone is 0.1 ppm over 8 hours. Several methods have been exam- 
ined to increase the efficiency of ozone decomposition. Carbon 
surfaces were modified with catalysts, the surface activated, and 
the surface area was increased, in attempts to decompose ozone 
more effectively. Methods to reduce both the processing and raw 
material costs were investigated. Several sources of microporous 
carbon were investigated as ozone decomposition catalysts. 
Cheaper processing routes including macropore templating, faster 
drying and extracting methods were also studied. 


13788 (SAND-—95-8475C) Cloud classification using whole- 
sky Imager data. Buch, K.A. Jr.; Sun, Chen-Hui. Sandia National 
Labs., Albuquerque, NM (United States). [1995]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. (CONF-9503104—1: 9. symposium on meteorological 
observations and instrumentation, Charlotte, NC (United States), 
27-31 Mar 1995). Order Number DE95006501. Source: OSTI; 
NTIS; GPO Dep. 

Clouds are one of the most important moderators of the earth ra- 
diation budget and one of the least understood. The effect that 
clouds have on the reflection and absorption of solar and terrestrial 
radiation is strongly influenced by their shape, size, and composi- 
tion. Physically accurate parameterization of clouds is necessary 
for any general circulation model (GCM) to yield meaningful re- 
sults. The work presented here is part of a larger project that is 
aimed at producing realistic three-dimensional (3D) volume render- 
ings of cloud scenes, thereby providing the important shape 
information for parameterizing GCMs. The specific goal of the cur- 
rent study is to develop an algorithm that automatically classifies 
(by cloud type) the clouds observed in the scene. This information 
will assist the volume rendering program in determining the shape 
of the cloud. Much work has been done on cloud classification us- 
ing multispectral satellite images. Most of these references use 
some kind of texture measure to distinguish the different cloud 
types and some also use topological features (such as cloud/sky 
connectivity or total number of clouds). A wide variety of classifica- 
tion methods has been used, including neural networks, various 
types of clustering, and thresholding. The work presented here uti- 
lizes binary decision trees to distinguish the different cloud types 
based on cloud feature vectors. 


13789 (SAND-95-8503C) Measurements of daytime and 
upper tropospheric water vapor profiles by Raman lidar. Bis- 
son, S.E.; Goldsmith, J.E.M. Sandia National Labs., Albuquerque, 
NM (United States). [1995]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-94AL85000. 
(CONF-950277-2: 6. Optical Society of America (OSA) meeting on 
remote sensing of the atmosphere, Salt Lake City, UT (United 
States), 6-9 Feb 1995). Order Number DE95007640. Source: 
OSTI; NTIS; GPO Dep. 

One of the most important atmospheric constituents needed for 
climate and meteorological studies is water vapor. Water vapor 
plays an important role in driving atmospheric circulations through 
latent heat release and in determining the earth's radiation budget, 
both through its radiative effects (water vapor is the major green- 
house gas) and cloud formation. The vertical distribution of water 
vapor is particularly important because it not only determines con- 
vective stability but radiative effects are also strongly altitude 
dependent. At present, considerable controversy exists over the 
nature of the vertical redistribution of water vapor in a changing cli- 
mate, and particularly the distribution of water vapor in the upper 
troposphere. Understanding upper tropospheric moistening pro- 
cesses such as deep convection are therefore of prime importance 
in addressing the water vapor feedback question. A powerful, 
proven technique for the continuous measurement of nighttime wa- 
ter vapor profiles (in clear skies or up to the lowest cloud level) with 
high spatial and temporal resolution is Raman lidar. As part of the 
U.S. Department of Energy's (DOE) Atmospheric Radiation Mea- 
surement (ARM) program, a high performance dual field-of-view 
(fov), narrowband Raman lidar system capable of both daytime 
and nighttime operation has been developed. in this paper, the 
Sandia Raman lidar system is discussed along with its application 
to two problems of current interest: daytime tropospheric water va- 
por profile measurements and upper tropospheric water vapor. We 
present recent measurements of upper tropospheric moisture made 





at the DOE Cloud and Radiation Testbed site (CART) in Oklahoma. 
Recent daytime measurements are also presented. 


13790 (STUK-YTO-TR-64) Participation in the international 
comparison of probabilistic consequence assessment codes 
organized by OECD/NEA and CEC. Final Report. Rossi, J. 
(Technical Research Centre of Finland, Espoo (Finland). Nuclear 
Engineering Lab.). Finnish Centre for Radiation and Nuclear Safety 
(STUK), Helsinki (Finland). Feb 1994. 32p. (in Finnish). Order 
Number DE95624887. Source: OSTI; NTIS; INIS. 

Probabilistic Consequence Assessment (PCA) methods are ex- 
ploited not only in risk evaluation but also to study alternative 
design features, reactor siting recommendations and to obtain ac- 
ceptable dose criteria by the radiation safety authorities. The 
models are programmed into computer codes for these kind of as- 
sessment. To investigate the quality and competence of different 
models, OECD/NEA and CEC organized the international code 
comparison exercise, which was participated by the organizations 
from 15 countries. There were seven codes participating in the ex- 
ercise. The objectives of the code comparison exercise were to 
compare the results by the codes, to contribute to PCA code qual- 
ity assurance, to harmonize the codes, to provide a forum for 
discussion on various approaches and to produce the report on the 
exercise. The project started in 1991 and the results of the calcula- 
tions were completed in autumn 1992. The international report 
consists of two parts: the Overview Report for decision makers 
and the supporting detailed Technical Report. The results of the 
project are reviewed as an user of the ARANO-programme of VTT 
and trends of it’s further development are indicated in this report. 
(orig.) (11 refs., 13 figs., 4 tabs.). 


13791 (UCRL-ID—108175) ASCOT meteorological towers. 
Ellis, K.P. Lawrence Livermore National Lab., CA (United States). 
Sep 1991. 212p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95008342. Source: OSTI; NTIS; GPO Dep. 

During the winter of 1991, LLNL participated in a series of field 
experiments near the Rocky Flats Plant south of Boulder, Col- 
orado. These experiments were made in conjunction with the 
winter validation studies being managed by Rocky Flats personnel. 
This is a review of the tethersonde data taken during the period of 
January 28, 1991 through February 8, 1991. 


13792 (UCRL-ID—116384) A summary documentation of the 
AMIP models. Phillips, T.J. Lawrence Livermore National Lab., CA 
(United States). Apr 1994. 354p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(PCMDIF-18). Order Number DE95008343. Source: OSTI; NTIS; 
GPO Dep. 

This report summarizes essential features of the global 
atmospheric models of 30 groups that are participating in the At- 
mospheric Model intercomparison Project (AMIP), an international 
effort to simulate the climate of the period 1979-1988 with common 
ocean boundary conditions and radiative forcings. Salient features 
of the AMIP models are summarized in tabular form, and the prin- 
cipal numerical, dynamical, and physical properties of each model 
are described in greater detail as well. An extensive bibliography of 
references on the algorithms and parameterizations used in the 
AMIP models is also provided. 


13793 (UCRL-ID-116890) The PCMDI visualization and 
computation system (VCS): A workbench for climate data 
display and analysis. Williams, D.N.; Mobley, R.L. Lawrence Liv- 
ermore National Lab., CA (United States). Mar 1994. 107p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95008586. Source: 
OSTI; NTIS; GPO Dep. 

This software was developed by the Program for Climate Model 
Diagnosis and intercomparison (PCMDI) at the Lawrence Livermore 
National Laboratory in Livermore, California. It was designed to 
provide some of the basic capabilities needed for validating, com- 
paring, and diagnosing climate model behavior. It can be controlled 
either interactively, or from a script file, or control can alternate be- 
tween these modes during a session. A script can be saved during 
an interactive session and merely replayed, or it can be edited and 
replayed. The state-of-the-system can be dumped, as a script, at 
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any instant, and that script can be used later to restore that instant 
of the session. Attributes for data can describe variables existing in 
a file or variables to be computed as a function of previously 
selected variables. The dimensions of variables can be subset, re- 
versed, transposed, wrapped-around, and thinned by selecting 
either a stride of nodes or by randomly selecting individual nodes. 
Grid transformations are supported by allowing a different set of di- 
mension vectors to be specified in the dimension descriptors. A 
display page can be output as either Adobe PostScript for hard- 
copy, or as a raster image for hardcopy or animation. 


13794 (UCRL-ID—119098) Towards the detection and attri 
bution of an anthropogenic effect on climate. Santer, B.D. 
(Lawrence Livermore National Lab., CA (United States)); Taylor, 
K.E.; Penner, J.E.; Wigley, T.M.L.; Jones, P.D.; Cubasch, U. 
Lawrence Livermore National Lab., CA (United States). Jan 1995. 
84p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (PCMDl21). Order Number 
DE95008589. Source: OSTI; NTIS; GPO Dep. 

It has been hypothesized recently that cooling caused by anthro- 
pogenic sulfate aerosols may be obscuring a warming signal 
associated with changes in greenhouse gas concentrations. Here 
the authors use results from model experiments in which sulfate 
and carbon dioxide have been varied individually and in combina- 
tion in order to determine whether the simulated surface 
temperature change patterns are increasingly evident in observed 
records of temperature change. They use centered [R(t)] and un- 
centered [C(t)] pattern correlation statistics in order to compare 
observed time-evolving surface temperature change patterns with 
the model-predicted equilibrium signal patterns. They show that in 
the case of temperature signals from the “CO2-only” and “sulfate- 
only” experiments, the C(t) statistic essentially reduces to a 
measure of observed global-mean temperature changes, and can- 
not be used to uniquely attribute observed climate changes to a 
specific causal mechanism. For the signal from the experiment with 
combined COz/sulfate aerosol forcing, C(t) provides information on 
pattern congruence, but trends in C(t) are difficult to interpret 
without decomposing the statistic into pattern similarity and global- 
mean change components. They therefore focus on Rit), which is 
a more useful statistic for discriminating between forcing mecha- 
nisms with different pattern signatures but similar rates of global 
mean change. 


13795 (UCRL-ID—119104) A black carbon emission data 
base for atmospheric chemistry and climate studies. Dignon, 
J.; Eddleman, H.E.; Penner, J.E. Lawrence Livermore National 
Lab., CA (United States). Oct 1994. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE95006436. Source: OSTI; NTIS; GPO Dep. 

A global data base of black carbon emissions to the atmosphere 
from fossil fuel combustion has been compiled for the use in atmo- 
spheric chemistry and climate studies. The resolution provided is at 
1° latitude by 1° longitude based on previous work by Matthews, 
Lemer et al., and Dignon. A more extensive description of the as- 
sumptions made and emission factors used in this data base can 
be found in Penner et al. The original work of Penner et al. pro- 
vides the emissions inventory data on a 5° by 5° resolution. The 
units of emission for this updated version of the inventory yield a 
global total of 12.6 TgC/y and are given as the mass in metric tons 
of carbon for each 1° x 1° grid. It is important to note that this is 
not equivalent to a flux, in that the area of the grid boxes vary lati- 
tudinally. The emissions are expected to represent the emissions 
for a typical mid-1980s year. The distribution of emission is based 
on national totals and then mapped on to the 1° x 1° grid accord- 
ing to the updated population mapping of Logan. A description of 
this mapping procedure can be found in Dignon. 


13796 (UCRL-ID-119123) Calculations of downward IR sur- 
face fluxes in the 500-3,000 cm—' wavenumber range for the 
1994 ICRCCM model intercomparison study. Grossman, A.S. 
(Lawrence Livermore National Lab., CA (United States). Global 
Climate Research Div.); Grant, K.E.; Bakowsky, T. Lawrence Liver- 
more National Lab., CA (United States). Sep 1994. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95006430. Source: 
OSTI; NTIS; GPO Dep. 
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As part of the ICRCCM process of comparing radiative transfer 
parameterizations used in climate models, several data sets were 
made available to the radiative modeling community. While a 
comprehensive report will be issued following a meeting of all par- 
ticipating groups, this report documents the LLNL input to this 
study. Calculations of the downward IR surface radiances have 
been made in the 500-3,000 cm~-' wavenumber range in accor- 
dance with the set of ICRCCM test cases provided to all interested 
modeling groups. The atmospheric test cases were obtained from 
clear sky observations of the temperature, pressure, and major 
trace gas distributions at altitudes from the surface to about 30 km. 
A set of high resolution observations of the downward radiances, 
plus a set of line by line radiance calculations in the 500-3,000 
cm—' wavenumber range, for each of the test cases was also sup- 
plied. Comparison of the LLNL theoretical calculations of the 
integrated radiances over 25 cm~' subintervals with the observa- 
tions and the line by line results shows good agreement over most 
of the wavenumber range. 


13797 (UCRL-ID—119563) Absorption of sparingly soluble 
gases by reactive media in self-aerated gas-liquid contactors: 
A scale-up procedure. Zundelevich, Y. Lawrence Livermore Na- 
tional Lab., CA (United States). Jan 1995. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE95006429. Source: OSTI; NTIS; GPO 
Dep. 

Absorption of sparingly soluble gases, such as NO or Oz, is 
greatly enhanced if the latter react with the media. Among a dozen 
of reactive solvents for NO, abatement, aqueous acidic urea 
appears the most economically and environmentally attractive be- 
cause urea is a cheap reagent and because products of reaction of 
urea with nitrous acid, formed in the liquid phase via absorption of 
NO and NOs, are carbon dioxide and nitrogen, which can be di- 
rectly released into the atmosphere. That makes urea process 
unique among other wet scrubbing processes that routinely pro- 
duce secondary waste. Its full potential has never been realized, 
perhaps due to the lack of an efficient gas-liquid contactor to over- 
come low solubility of NO in aqueous solutions. LLNL has recently 
designed and built a bench scale gas-liquid contactor for nitric acid 
regeneration with oxygen. The contactor proved very effective in 
overcoming the problem of low solubility of oxygen converting back 
to nitric acid approximately 99% of nitrous acid formed at the cath- 
ode (which wouki otherwise convert to NO,). The bench scale 
contactor consists of a 12 inch diameter tank with self-inducting im- 
peller/aerator of very high gas capacity. The aerator represents a 
3.5 inch turbine mounted on a vertical shaft inside the draft tube 
equipped with a stator. During operation the lower half of the tur- 
bine induces liquid and the upper half induces gas from the draft 
tube. The new contactor offers two approaches to solving the NO, 
pollution problem. Where full recovery of nitric acid is desired, oxy- 
gen can be fed into the contactor to convert nitrous acid into nitric. 
This approach was demonstrated at LLNL. Alternately, in the pro- 
posed acidic urea process nitrous acid, as it forms from NO,, 
would be converted to nitrogen, water and carbon dioxide. 


13798 (UCRL-JC—118285) IR DIAL performance modeling. 
Sharlemann, E.T. Lawrence Livermore National Lab., CA (United 
States). Jul 1994. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9404162— 
18: 1994 chemical analysis by laser interrogation of proliferation 
effluents (CALIOPE ITR) interim technical review, Livermore, CA 
(United States), 26-28 Apr 1994). Order Number DE95008377. 
Source: OSTI; NTIS; GPO Dep. 

We are developing a DIAL performance model for CALIOPE at 
LLNL. The intent of the model is to provide quick and interactive 
parameter sensitivity calculations with immediate graphical output. 
A brief overview of the features of the performance model is given, 


along with an example of performance calculations for a non- 
CALIOPE application. 


13799 (VTT-SYMP-144) SIHTI 2 - Energy and environmen- 
tal technology. Yearbook 1993 of the research programme. 
Korhonen, M. (VTT Energy, Espoo (Finland). Combustion and 
Conversion Technology); Saviharju, K. (eds.). Technical Research 
Centre of Finland, Espoo (Finland). 1994. 250p. Order Number 
DE95755135. Source: OSTI; NTIS; INIS. 
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SIHTI Research Programme. 

The SIHTI 2 research programme on energy and environmental 
technology, established by the Finnish Ministry of Trade and Indus- 
try, is concentrating on areas of environmental technology that are 
vital to Finland or in which Finns can engage in pioneering 
research. The promotion of product development within the envi- 
ronmental technology industry produces solutions for reducing the 
emissions of the energy sector. It is also a way of boosting 
Finland’s share of the world market for such technology. The objec- 
tives of the programme are to cut down harmful emissions, recycle 
raw materials, reduce the amount of byproducts and wastes and 
achieve a greater utilization of wastes. In addition, an objective is 
to create basic information about the effects of environmental pro- 
tection technology for the other research programmes financed by 
the Ministry of Trade and Industry. The development of ‘internation- 
ally comparable research, monitoring and measurement methods 
creates a basis for wide-ranging international cooperation. The pro- 
gramme, to be carried out in 1993 - 1998, is in part a continuation 
of the previous SIHT| programme. New areas of research are envi- 
ronmental problems connected with energy in the forest and base 
metal industries as well as the systematic development of life-cycle 
analyses. This publication is yearbook 1993 of the programme. It 
contains the project reports of the research and joint development 
projects and information about the participating institutions. 


13800 (VTT-SYMP-—144, pp. 27-30) LCA methodologies. 
Vasara, P. (Jaakko Poeyry Consulting Oy, Vantaa (Finland)); Jaervi- 
nen, P.; Virtanen, Y. Technical Research Centre of Finland, Espoo 
(Finland). 1994. Project KTM-SIHTI-103T. In S/HT/ 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The project is divided into two subprojects. In one, the Technical 
Research Centre of Finland (VTT) and Jaakko Poeyry Consulting 
Oy examine product and process design based on sustainability. In 
the other, the effect of different assumptions and assessment 
boundary definitions on the results of lifecycle assessment of en- 
ergy production are studied at IVO. This subproject provides 
background information for assessing the results of the SIHTI 2 
project on the LCA of Finnish energy production. In the VTT/ 
Jaakko Poeyry Consulting project, environmental friend product 
and process design (Eco-Design) is seen as a combination of 
three components. These are a process database, LCA and espe- 
cially its phase of improvement analysis and use of energy as an 
indicator of sustainable development. The application is planning 
layouts for pulp mills. In the world performed at IVO, the releases 
of carbon dioxide, sulph dioxide and nitrogen oxides are studied in 
chosen examples with the aid of IVO's energy production structure 
model. The effect of upstream emission of different fuels on the to- 
tal emissions are studied. The temporal emission profile of chosen 
typical customers is compared with that obtained for the annual av- 
erage emissions using the customer’s consumption profile and a 
production profile. The future production structure is emulated us- 
ing different production scenarios. 


13801 (VTT-SYMP-144, pp. 37-38) The effect of air pollu- 
tants on forest ecosystems in southwestern Finland; 
Emissions, concentrations and deposition of sulphur and n- 
trogen compounds. Kartastenpaeae, R. (Finnish Meteorological 
Inst., Helsinki (Finland)); Mattsson, R. Technical Research Centre 
of Finland, Espoo (Finland). 1994. Project KTM-SIHTI-109Y. In Si- 
HTI 2 - Energy and environmental technology. Yearbook 1993 of 
the research programme. 250p. Order Number DE95755135. 
Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim of this project is to obtain knowledge of emissions. con- 
centrations and deposition of sulphur and nitrogen compounds for 
studies of tree decline in dry, barren forests, where the soil is 
among the most sensitive to acidification in Finland. In three inves- 
tigation areas, measurements of wet deposition (monthly parallel 
bulk sampling) and SO2, NO/NO, and O3 concentrations were car- 
ried out with automatic sensitive analyzers. The aim of this 
preliminary study is to evaluate air pollution emissions from south- 
western Finland to be used as source information in deposition and 
other air quality models. The emission inventory carried out in 





southwestern Finland included calculation of time-dependent emis- 
sions of sulphur dioxides, nitrogen oxides and ammonia from 
industry, communities, traffic and agriculture. Using models men- 
tioned above sulphur and nitrogen deposition caused by various 
emissions sources, areas and source types will be calculated in 
present situation and different emission scenarios will be prepared 
for Finland and Europe. 


13802 (VTT-SYMP—144, pp. 41-44) The environmental tech- 
nology demonstration programme in the Finnish pulp and 
paper industry. Laine, P. (Finnish Forest Industries Federation, 
Helsinki (Finland)). Technical Research Centre of Finland, Espoo 
(Finland). 1994. Project KTM-SIHTI-201T. In S/HTI 2 - Energy and 
environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The objective of the study was to compose a description of tech- 
nologies which promote low-effluent technologies in the pulp and 
paper industry and to determine the need for further research and 
demonstration so that the risks for the end users can be minimized. 
Preliminary project plans were established for the research and 
demonstration projects with time schedules and cost estimates. 
The impacts of the new low effluent technologies on environmental 
discharges and energy consumption in the pulp and paper industry 
were also assessed. The study was carried out by Duoplan Oy. 


13803 (VTT-SYMP-144, pp. 49-52) Lifecycle analysis and 
forest industry products. Vasara, P. (Jaakko Poeyry Consulting 
Oy, Vantaa (Finland)). Technical Research Centre of Finland, Es- 
poo (Finland). 1994. Project KTM-SIHTI-203T. In S/HT/ 2 - Energy 
and environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The goal of the project is to assist in focusing LCA research on 
areas where applications and methodology development combine. 
During the first year of the project, three focal areas were identi- 
fied: positioning LCA as a natural component in_ strategic 
decision-making in the forest, industry interpretation of LCA inven- 
tory results and valuation on the basis of sustainability. 


13804 (VTT-SYMP-—144, pp. 123-124) Fluorescence fibre 
sensor for environmental measurements. Leppihalme, M. (VTT 
Electronics, Espoo (Finland). Electronic Materials and Compo- 
nents). Technical Research Centre of Finland, Espoo (Finland). 
1994. Project KTM-SIHTI-401T. in S/HT/ 2 - Energy and environ- 
mental technology. Yearbook 1993 of the research programme. 
250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHT! Research Programme. 

Several chemical sensor technologies are applied to pollution, 
burning process and medical measurements. Often the fluores- 
cence method gives the best sensitivity. We have studied the 
possibility to combine fibre optics and fluorescence measurement 
technology using capillary fibre structures and fluorescent indica- 
tors on the fibre wall inside the capillary (Figure 1). With capillary 
fibre sensors it is possible to decrease the active area and accom- 
plish a compact and faster fluorescence sensor. It is also possible 
to apply standard optical telecommunication components to trans- 
mitting and processing the measurement signal. During the first 
phase of this project we developed a fabrication process for the 
capillary fibre (VTT Electronics) and studied the fixing of the 
fluorescent materials on a quartz substrate using biotin-avidin inter- 
action (VTT Biotechnology and Food Research). Heavy metals 
have strong affinity with fluorescent metal chelators and the fluo- 
rescence of the chelators will change due to the binding of the 
ligand. Thus it would be possible to measure heavy metals directly 
or indirectly from liquid samples. The next phase of the project is 
to put fluorescent materials in the developed capillary fibre and ac- 
complish the first fluorescence measurements. 


13805 (VTT-SYMP—144, pp. 125-133) Monitoring of fine par- 
ticle emissions. Keskinen, J. (Tampere Univ. (Finland). Physics 
Dept.). Technical Research Centre of Finland, Espoo (Finland). 
1994. Project KTM-SIHTI-402T. In S/HT/ 2 - Energy and environ- 
mental technology. Yearbook 1993 of the research programme. 
250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 
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A new method for fine particle emission measurement is studied, 
based on the Electrical Low Pressure impactor (ELPI), developed 
at the Physics laboratory of Tampere University of Technology. In 
the present study, the method is combined with aerosol dilution 
techniques to be suited for real-time measurement of combustion 
aerosols. Further, the objective is to study fine particle emissions 
of different real-scale combustion units. 


13806 (VTT-SYMP-—144, pp. 149-150) Selective ir-sensor for 
stack gas monitoring. Lammasniemi, J. (VTT Electronics, Oulu 
(Finland)); Niemelae, P. Technical Research Centre of Finland, Es- 
poo (Finland). 1994. Project KTM-SIHTI-404T. In S/IHTI 2 - Energy 
and environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHT! Research Programme. 

In this project the applicability of Fabry-Perot spectroscopy to the 
measurement of various gas components in stack gas emissions 
will be cleared up. The aim is a continuous measurement without 
sample treatment. Continuity is needed in the optimization of burn- 
ing processes and gas cleaning systems and, in the future, more 
often in emission control. Measurement of watersoluble compo- 
nents can be facilitated by in situ arrangement. In the first phase 
the applicability will be cleared up for CO, NO and NH3. A com- 
plete integrated sensor prototype for CO measurement based on a 
voltage-controlled Fabry-Perot filter will be constructed and the pro- 
totype will be tested in laboratory and on a power pliant as well. 
This new sensor technique creates competence for the Finnish 
sensor industry in the expanding markets of environmental control. 


13807 (VTT-SYMP—144, pp. 151-154) Continuously measur- 
ing particulate content analyzers. Asikainen, A. (Ekono Energy 
Ltd, Helsinki (Finland)). Technical Research Centre of Finland, Es- 
poo (Finland). 1994. Project KTM-SIHTI-405Y. In S/HT/ 2 - Energy 
and environmental technology. Yearbook 1993 of the research pro- 
gramme. 250p. Order Number DE95755135. Source: OSTI; NTIS. 

SIHTI Research Programme. 

The aim is to study how different particulate content analyzers 
suit different objects of use and how reliably the results represent 
the real level of particulate emission. In addition, instructions for 
calibration measurements in the start-up of the analyzer and during 
the use will be prepared. Reference measurements will be carried 
out with a sampling method (SFS 3866). In addition to changes in 
particle content, the effect of changes in the process on the read- 
ing of the particulate content analyzers will be studied with the 
measurements. The results will be of use to users and purchasers 
of analyzers, and also to environmental authorities issuing regula- 
tions for monitoring particle contents. 
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Refer also to citation(s) 12083, 12164, 12203, 12208, 12211, 
12218, 12226, 12234, 12237, 12238, 12247, 12261, 12264, 12268, 
12273, 12274, 12275, 12276, 12278, 12279, 12280, 12286, 12301, 
12317, 12323, 12329, 12330, 12332, 12333, 12336, 12337, 12348, 
12461, 12467, 12468, 12476, 12483, 12492, 12516, 12519, 12524, 
12534, 12544, 12547, 12600, 12624, 12630, 12638, 12668, 12884, 
12887, 12896, 13006, 13027, 13094, 13103, 13593, 13598, 13601, 
13605, 13693, 13769, 13774, 13790, 13865, 13874, 14037, 14113, 
14114 


13808 (ANL/EAD/TM-37) Derivation of residual radioactive 
material guidelines for uranium in soll at the Former Associate 
Aircraft Tool and Manufacturing Company Site, Fairfield, Ohio. 
Faillace, E.R.; Nimmagadda, M.; Yu, C. Argonne National Lab., IL 
(United States). Jan 1995. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE95007629. Source: OSTI; NTIS; INIS; GPO Dep. 
Residual radioactive material guidelines for uranium in soil were 
derived for the former Associate Aircraft Tool and Manufacturing 
Company site in Fairfield, Ohio. This site has been identified for re- 
medial action under the U.S. Department of Energy's (DOE's) 
Formerly Utilized Sites Remedial Action Program (FUSRAP). 
Single-nuclide and total-uranium guidelines were derived on the 
basis of the requirement that, after remedial action, the 50-year 
committed effective dose equivalent to a hypothetical individual 
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living or working in the immediate vicinity of the site should not ex- 
ceed (1) 30 mrem/yr for the current-use and likely future-use 
scenarios or (2) 100 mrem/yr for less likely future-use scenarios. 
The DOE residual radioactive material (RESRAD) computer code, 
which implements the methodology described in the DOE manual 
for establishing residual radioactive material guidelines, was used 
in this evaluation. 


13809 (ANL/ER/CP-83078) In situ measurement of volatile 
organic compounds in groundwater by methods coupled to 
the cone penetrometer. Doskey, P.V. (Argonne National Lab., IL 
(United States). Environmental Research Div.); Aldstadt, J.H.; Kuo, 
J.M.; Costanza, M.S.; Erickson, M.D. Argonne National Lab., IL 
(United States). [1995]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
950209-2: 4. international symposium on field screening methods 
for hazardous wastes and toxic chemicals, Las Vegas, NV (United 
States), 22-24 Feb 1995). Order Number DE95008269. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this investigation is to interface an in situ, on- 
line sparging system with a cone penetrometer to provide direct 
analysis of volatile organic compounds (VOCS) in groundwater by 
on-site analysis. Transfer line materials (15 m x 0.160—-0.216 cm 
ID) composed of stainless steel, nickel, aluminum and Teflon®PFA, 
PTFE, and FEP were evaluated for their ability to quantitatively 
transfer chloroform, 1,1,1-trichloroethane, carbon tetrachloride, 
tetrachloroethylene, n-hexane, benzene, toluene, and o-xylene in 
the gas phase. The water content of the gas stream had an in- 
significant effect on the quantitative transfer of VOCs through 
Teflon® tubing but was critical to quantitative transfer of the com- 
pounds through metal tubing, particularly for nickel. Transfer 
efficiencies for all 7 analytes in moist gas streams through 
stainless steel tubing were greater than 95%. Toluene, tetra- 
chloroethylene, and o-xylene were transferred with 93, 81 and 80% 
efficiency, respectively when drawn through Teflon®PFA tubing at 
25 C. The sorption of these VOCs by Teflon® tubing was re- 
versible and their transfer efficiencies improved to 94% when the 


tubing was flushed with 16 equivalent volumes of air. In general, 
the retention of the VOCs by Teflon® increased with decreasing 
aqueous solubility of the analyte. The efficiency at which VOCs 
were sparged from aqueous standards in Teflon®PFA, Type 304 
stainless steel, and glass vessels were similar. 


13810 (ANL/ER/PP-84903) A theoretical analysis of popu- 
lation genetics of plants on restored habitats. Bogoliubov, A.G. 
(Botanical Institute, Russian Academy of Science, St. Petersburg 
(Russian Federation)); Loehle, C. Argonne National Lab., IL 
(United States). [1995]. 48p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31-109-ENG-38. Order Num- 
ber DE95007144. Source: OSTI; NTIS; GPO Dep. 

Seed and propagules used for habitat restoration are not likely to 
be closely adapted to local site conditions. Rapid changes of geno- 
types frequencies on local microsites and/or microevolution would 
allow plants to become better adapted to a site. These same 
factors would help to maintain genetic diversity and ensure the sur- 
vival of small endangered populations. We used population 
genetics models to examine the selection of genotypes during es- 
tablishment on restored sites. Vegetative spread was shown to 
affect selection and significantly reduce genetic diversity. To study 
general microevolution, we linked a model of resource usage with 
a genetics model and analyzed competition between genotypes. A 
complex suite of feasible ecogenetic states was shown to result. 
The state actually resulting would depend strongly on initial condi- 
tions. This analysis indicated that genetic structure can vary locally 
and can produce overall genetic variability that is not simply the 
result of microsite adaptations. For restoration activities, the impli- 
cation is that small differences in seed source could lead to large 
differences in local genetic structure after selection. 


13811 (ANL/ESD/TM-83) Environmental geophysics at 
Kings Creek Disposal Site and 30th Street Landfill, Aberdeen 
Proving Ground, Maryland. Davies, B.E.; Miller, S.F.; McGinnis, 
L.D.; Daudt, C.R.; Thompson, M.D.; Stefanov, J.E.; Benson, M.A.; 
Padar, C.A. Argonne National Lab., IL (United States). Jan 1995. 
130p. Sponsored by Department of Defense, Washington, DC 
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(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95009080. Source: OSTI; NTIS; GPO Dep. 

Geophysical studies on the Bush River Peninsula in the Edge- 
wood Area of Aberdeen Proving Ground, Maryland, delineate 
landfill areas and provide diagnostic signatures of the hydrogeo- 
logic framework and possible contaminant pathways. These studies 
indicate that, during the Pleistocene Epoch, alternating stands of 
high and low seal levels resulted in a complex pattern of shallow 
channel-fill deposits in the Kings Creek area. Ground-penetrating 
radar studies reveal a paleochannel greater than 50 ft deep, with a 
thalweg trending offshore in a southwest direction into Kings Creek. 
Onshore, the ground-penetrating radar data indicate a 35-ft-deep 
branch to the main channel, trending to the north-northwest directly 
beneath the 30th Street Landfill. Other branches are suspected to 
meet the offshore paleochannel in the wetlands south and east of 
the 30th Street Landfill. This paleochannel depositional system is 
environmentally significant because it may control the shallow 
groundwater flow regime beneath the site. Electromagnetic surveys 
have delineated the pre-fill lowland area currently occupied by the 
30th Street Landfill. Magnetic and conductive anomalies outline 
surficial and buried debris throughout the study area. On the basis 
of geophysical data, large-scale dumping has not occurred north of 
the Kings Creek Disposal Site or east of the 30th Street Landfill. 


13812 (ANL/ES/PP-—79721) Evaluation of field-portable X- 
ray fluorescence spectrometry for the determination of lead 
contamination on small-arms firing ranges. Schneider, J.F. (Ar- 
gonne National Lab., IL (United States)); Taylor, J.D.; Bass, D.A.; 
Zellmer, D.; Rieck, M. Argonne National Lab., IL (United States). 
[1995]. 17p. Sponsored by USDOE, Washington, DC (United 
States);Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE95005859. 


Source: OSTI; NTIS; GPO Dep. 


Field analytical methods for the characterization of lead contami- 
nation in soil are being developed. In this study, the usefulness of 
a commercially available, field-portable energy-dispersive X-ray flu- 
orescence spectrometer (XRF) is evaluated for determining the 
extent of lead contamination in soils on small-arms firing ranges at 
a military installation. This field screening technique provides 
significant time and cost savings for the study of sites with lead- 
contaminated soil. Data obtained with the XRF unit in the field are 
compared with data obtained from soil samples analyzed in an an- 
alytical laboratory by inductively coupled plasma atomic emission 
spectroscopy. Results indicate that the field-portable XRF unit eval- 
uated in this study provides data that are useful in determining the 
extent and relative magnitude of lead contamination. For the com- 
mercial unit used in this study, improvements in the spectral 
resolution and in the limit of detection would be required to make 
the unit more than just a screening tool. 


13813 (ANL/RE-95/1) Site characteristics of Argonne Na- 
tional Laboratory in lilinois. Chang, Y.W. Argonne National Lab., 
IL (United States). Jan 1995. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE95007314. Source: OSTI; NTIS; INIS; GPO Dep. 

This report reviews the geology and topography of the Argonne 
National Laboratory, near Lemont, Illinois. It describes the thick- 
ness and stratigraphy of soils, glacial till, and bedrock in and 
adjacent to the laboratory and support facilities. Seismic surveys 
were also conducted through the area to help determine the values 
of seismic wave velocities in the glacial till which is important in de- 
termining the seismic hazard of the area. Borehole log descriptions 
are summarized along with information on area topography. 


13814 (CEA-CONF-—11876) Bioavailable soll P as a main 
key for sustainable agriculture: its functional model deter- 
mined using isotopic tracers. Fardeau, J.C.; Guiraud, G.; Marol, 
C. CEA Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Physiologie Vegetale et Ecosystemes. 
1994. 2p. (CONF-941028-: International symposium on nuclear- 
related methods in soil and plant studies and sustainable 
agriculture and environmental preservation, Vienna (Austria), 17-21 
Oct 1994). Order Number DE95624762. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Sustainable agriculture is defined in many ways. In all of them, 
two main complementary concepts appear: this agriculture must 





firstly satisfy the human needs of foods for the present and sec- 
ondly must not compromise the ability for the future generations to 
meet their needs. Therefore, concerning P, the sustainability in an 
ecosystem can be maintained if, and only if: (i) bioavailable soil P 
is not a limiting factor of crop yields in the considered conditions; 
(ii) all the parameters describing the available soil P will be unmod- 
ified each time that P is simultaneously taken by crops and 
returned to soils; (iii) P inputs and outputs must be without nega- 
tive consequences on environment. Whatever the ecosystem, P 
nutrition can be described in terms of fluxes of P between soil and 
plant roots. The isotopic exchange method gives informations not 
only on bioavailable soil P but also on potential fluxes of P be- 
tween soil and soil-solution. As roots take phosphorus in the soil 
solution it is concluded that this method can be used to predict not 
only potential P uptake by plants or crops in native soils but also 
the contribution to crop nutrition of a P application in soil. Isotopic 
tracers of P seem to be, at the present time, the simplest tool use- 
ful to describe, with a high accuracy, the main link of P cycle in 
sustainable agriculture: the bioavailable soil P. (authors). 9 refs., 1 
fig., 1 tab. (authors). 


13815 (CEA-N-2756, pp. 351-355) Radio contamination 
determinations of Cesium 137 in Franche-Comte. Kiein, D. (Uni- 
versite de Franche Comte, 25 - Montbeliard (France)); Broquet, N.; 
Begey, C.; Badot, P.M.; Simeray, J.; Chambaudet, A.; Chaumont, 
J.P. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. des Applications et de la Metrologie des Rayonnements lon- 
isants. May 1994. (In French). (CONF-9310279-: Three days on 
gamma and x-rays spectrometry, Saint-Remy-les-Chevreuse 
(France), 12-14 Oct 1993). In Gamma and X 93 spectrometry. 
422p. Order Number DE95624754. Source: OSTI; NTIS (US Sales 
Only); INIS. 

After the accident at Chernobyl on 26 April 1986, we have stud- 
ied the radio contamination of 68 species of fungus and 12 soils 
collected from 1988 to 1991 on 20 sites in Franche-Comte (eastern 
France). The species were selected on the basis of their biological 
characteristics, were analysed by gamma spectrometry. Cesium 
137 was detected in 63% of the species, and exceeded the level of 
600 Bq.kg-' of fresh matter in 7% of the species. (authors). 8 
refs., 2 tabs. 


13816 (CEA-N-2756, pp. 357-361) Influence of Chernobyl 
fallout on radionuclides migration in conifers. Barci-Funel, G. 
(Nice Univ., 06 (France)); Dalmasso, J.; Bosschot, J.M.; Ardisson, 
G. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. des Applications et de la Metrologie des Rayonnements lon- 
isants. May 1994. (In French). (CONF-9310279-: Three days on 
gamma and x-rays spectrometry, Saint-Remy-les-Chevreuse 
(France), 12-14 Oct 1993). In Gamma and X 93 spectrometry. 
422p. Order Number DE95624754. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translocation of radionuclides from soil to tree (coniferous) was 
studied in a forest area highly contaminated by Chernobyl fallout. 
Root absorption of Cs;37 was low compared with atmospheric de- 
position. The radionuclide activity in tree rings are not correlated 
with fallout deposition. Concentration factors are calculated. (au- 
thors). 2 tabs., 4 refs. 


13817 (CONF-9107283—Ext.Absts.) Extended abstracts for 
an international conference on the development of the North 
and problems of recultivation. Everett, K.R. (ed.). Ohio State 
Univ., Columbus, OH (United States). Byrd Polar Research Center. 
[1994]. 151p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-84ER60246. (BPRC-M-334). From 
International conference on the development of the North and 
problems of recultivation; Syktyvkar (Russian Federation); 8-14 Jul 
1991. Order Number DE95007120. Source: OSTI; NTIS; Publica- 
tion Distribution Program, Byrd Polar Research Center, The Ohio 
State University, 1090 Carmack Rd., Columbus, OH 43210-1002 
(United States); GPO Dep. 

Ecological problems in many regions on Earth are the result of 
increasing technological pressure on the environment. These prob- 
lems concern many of us and cause mankind to unite in order to 
search for means to protect the environment. Scientists, especially 
are responsible for the protection of the biosphere. The objective of 
this conference was to discuss the results of studies on the 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


present condition of the environment in the Far North where the in- 
dustrial pressure is increasing. The participants of this conference 
also offered and suggested various necessary measures for the 
protection of the region and restoration of its disturbed sites. The 
specific structural characteristics of the environment of the Far 
North, tundra and northern taiga, cause its fragility and vulnerability 
to anthropogenic impact. The destruction of the thin, weak layer of 
soil and vegetation cover changes the thermal balance and thus 
causes the development of erosion process, which in their turn in- 
crease the zone of the direct technogenous destruction. Self 
restoration processes in this harsh climate usually are slow. The 
preservation of the ecological integrity in the Far North is essential 
for the stability of the biosphere of the planet. The specifics of the 
natural conditions must be taken into account so that man will be 
able to develop the means of intensive agro-technology that can 
speed up the process of restoration of the biocenosis in the dam- 
aged areas. The extended abstracts of the conference reports that 
constitute this volume contain both theoretical discussions of prob- 
lems of recultivation as well as accounts of experimental studies 
and applied explorations 


13818 (CONF-9408220—1) Landscape characterization and 
biodiversity research. Dale, V.H. (Oak Ridge National Lab., TN 
(United States)); Offerman, H.; Frohn, R.; Gardner, R.H. Oak Ridge 
National Lab., TN (United States). [1995]. 24p. Sponsored by US- 
DOE, Washington, DC (United States);Oak Ridge Inst. for Science 
and Education, TN (United States);Center for International Forestry 
Research. DOE Contract AC05-840R21400. From International 
Union of Forestry and Research Organizations’ (IUFRO) sympo- 
sium on measuring and monitoring biodiversity in tropical and 
temperate forests; Chiang Mai (Thailand); 28 Aug - 2 sep 1994. 
Order Number DE95007399. Source: OSTI; NTIS; GPO Dep. 

Rapid deforestation often produces landscape-level changes in 
forest characteristics and structure, including area, distribution, and 
forest habitat types. Changes in landscape pattern through frag- 
mentation or aggregation of natural habitats can alter patterns of 
abundance for single species and entire communities. Examples of 
single-species effects include increased predation along the forest 
edge, the decline in the number of species with poor dispersal 
mechanisms, and the spread of exotic species that have deleteri- 
ous effects (e.9., gypsy moth). A decrease in the size and number 
of natural habitat patches increases the probability of local extirpa- 
tion and loss of diversity of native species, whereas a decline in 
connectivity between habitat patches can negatively affect species 
persistence. Thus, there is empirical justification for managing en- 
tire landscapes, not just individual habitat types, in order to insure 
that native plant and animal diversity is maintained. A landscape is 
defined as an area composed of a mosaic of interacting ecosys- 
tems, or patches, with the heterogeneity among the patches 
significantly affecting biotic and abiotic processes in the landscape. 
Patches comprising a landscape are usually composed of discrete 
areas of relatively homogeneous environmental conditions and 
must be defined in terms of the organisms of interest. A large body 
of theoretical work in landscape ecology has provided a wealth of 
methods for quantifying spatial characteristics of landscapes. Re- 
cent advances in remote sensing and geographic information 
systems allow these methods to be applied over large areas. The 
objectives of this paper are to present a brief overview of common 
measures of landscape characteristics, to explore the new technol- 
ogy available for their calculation, to provide examples of their 
application, and to call attention to the need for collection of 
spatially-explicit field data. 


13819 (CONF-9410128-2) Modeling nitrogen cycling in 
forested watersheds of Chesapeake Bay. Hunsaker, C.T.; 
Garten, C.T.; Mulholland, P.J. Oak Ridge National Lab., TN (United 
States). [1995]. 16p. Sponsored by USDOE, Washington, DC 
(United States);Environmental Protection Agency, Washington, DC 
(United States). DOE Contract AC05-840R21400. From WEFTEC 
‘94; Chicago, IL (United States); 18 Oct 1994. Order Number 
DE95008845. Source: OSTI; NTIS; GPO Dep. 

The Chesapeake Bay Agreement calls for a 40% reduction of 
controllable phosphorus and nitrogen to the tidal Bay by the year 
2000. To accomplish this goal the Chesapeake Bay Program needs 
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accurate estimates of nutrient loadings, including atmospheric de- 
position, from various land uses. The literature was reviewed on 
forest nitrogen pools and fluxes, and nitrogen data from research 
catchments in the Chesapeake Basin were identified. The structure 
of a nitrogen module for forests is recommended for the Chesa- 
peake Bay Watershed Model along with the possible functional 
forms for fluxes. 


13820 (CONF-941245-2) Sequential anaerobic-aerobic 
degradation of indigenous PCBs in a contaminated soll matrix. 
Klasson, K.T. (Oak Ridge National Lab., TN (United States). 
Chemical Technology Div.); Reeves, M.E.; Evans, B.S.; Dudley, 
C.A. Oak Ridge National Lab., TN (United States). [1994]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From IGT symposium on gas, oil, and 
environmental biotechnology; Colorado Springs, CO (United 
States); 12-14 Dec 1994. Order Number DE95008678. Source: 
OSTI; NTIS; GPO Dep. 

Many industrial locations, including the US Department of En- 
ergy’s, have identified needs for treatment of polychlorinated 
biphenyl (PCB) wastes and remediation of PCB-contaminated 
sites. Biodegradation of PCBs is a potentially effective technology 
for the treatment of PCB-contaminated soils and sludges; however, 
a practicable remediation technology has not yet been demon- 
strated. A biological treatment technology is likely to consist of an 
anaerobic fermentation step in which PCB dechlorination takes 
place producing PCBs with fewer chlorines. These products are 
then more susceptible to aerobic mineralization. In laboratory ex- 
periments, soil slurry bioreactors inoculated with microorganisms 
extracted from PCB-contaminated sediments from the Hudson 
River and Woods Pond have been used to obtain anaerobic 
dechlorination of PCBs in soil slurry reactors. The anaerobic 
dechlorination was followed by qualitative estimation of the effect of 
aerobic fermentation of the dechlorination products based on litera- 
ture data. The sequential anaerobic-(simulated) aerobic treatment 
constituted an improvement compared anaerobic treatment alone. 


13821 (DOE/AL/62350-17F) Adsorption isotherm special 
study. Final report. Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). May 1993. 169p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE95008763. Source: OSTI; NTIS; INIS; GPO Dep. 

The study was designed to identify methods to determine adsorp- 
tion applicable to Uranium Mill Tailings Remedial Action (UMTRA) 
Project sites, and to determine how changes in aquifer conditions 
affect metal adsorption, resulting retardation factors, and estimated 
contaminant migration rates. EPA and ASTM procedures were 
used to estimate sediment sorption of U, As, and Mo under varying 
groundwater geochemical conditions. Aquifer matrix materials from 
three distinct locations at the DOE UMTRA Project site in Rifle, 
CO, were used as the adsorbents under different pH conditions; 
these conditions stimulated geochemical environments under the 
tailings, near the tailings, and downgradient from the tailings. Grain 
size, total surface area, bulk and clay mineralogy, and petrography 
of the sediments were characterized. U and Mo yiekled linear 
isotherms, while As had nonlinear ones. U and Mo were adsorbed 
strongly on sediments acidified to levels similar to tailings leachate. 
Changes in pH had much less effect on As adsorption. Mo was ad- 
sorbed very little at pH 7-7.3, U was weakly sorbed, and As was 
moderately sorbed. Velocities were estimated for metal transport at 
different pHs. Results show that the aquifer materials must be char- 
acterized to estimate metal transport velocities in aquifers and to 
develop groundwater restoration strategies for the UMTRA project. 


13822 (DOE/CH/10618-T1) Aquifer test documentation. 
Slug tests at the Hallam Nuclear Facility, Hallam, Nebraska. 
Geological Survey, Lincoln, NE (United States). Water Resources 
Div. 19 Jan 1995. 16p. Sponsored by USDOE, Washington, DC 
(United States);Department of the Interior, Washington, DC (United 
States). DOE Contract Al02-94CH10618. Order Number 
DE95008725. Source: OSTI; NTIS; INIS; GPO Dep. 

An aquifer test agreement between the US Department of Energy 
(USDOE) and the US Geological Survey (USGS) was set up to log 
and measure the aquifer response in two observation wells, IB and 
4C at the Hallam Nuclear Facility, Hallam, Nebraska. Observation 
wells 1B and 4C are owned by the USDOE and were installed by 
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HWS Technologies Inc. of Lincoln, Nebraska, in June 1993. These 
observation wells were measured monthly from September 1993 to 
August 1994 by using a graduated steel tape. The accuracy of 
these water-level measurements is approximately +0.02 foot. Also 
well 1B contained a submersible pressure transducer to record 
hourly water-level data during this same period. During access of 
the wells, personnel wear clean disposable latex gloves, a hard 
hat, and safety glasses. Directly following each measurement the 
steel-tape was rinsed with deionized water and the effluent was 
disposed of in a 55-gallon drum. For the aquifer tests, observation 
wells 1B and 4C had submersible pressure transducers installed to 
monitor water-level responses. These pressure transducers were 
connected to an electronic data logger (edl) to record the water lev- 
els, atmospheric pressure from a barometric pressure gauge, and 
rainfall data from a tipping-bucket rain gauge. The data recorded 
on each edl was downloaded onto a field computer during each 
site visit, processed in the field, and then stored on the USGS's 
Data General workstations upon return to the District Office. 


13823 (DOE/ER/60881-T2) Theoretical models of the im- 
pact of climate change on natural populations, communities 
and ecosystems. Final report, 1989-1992. Wiegert, R. Georgia 
Univ., Athens, GA (United States). Research Foundation. [1992]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG09-89ER60881. Order Number DE95008721. Source: 
OSTI; NTIS; GPO Dep. 

Land use change is a relatively understudied aspect of global 
change. In many cases, the impact of land use on plant and ani- 
mal species may be far greater than the impact of climate change 
per se. As an integral part of our long-term studies of the response 
of animal populations to global change, we have focused on land 
use change as a dominant driving force. Climate change, no doubt, 
will also play a role in determining the future abundance and distri- 
bution of many species, but, for many species, the signal from 
climate change per se may be difficult to detect if we do not first 
understand the impact of land use change. This formed the domi- 
nant theme of the research by the PI (Pulliam). Both land use 
change and year to year climate change can directly affect other 
populations and two examples of this formed the focus of the re- 
maining research, models of invertebrates in Carolina Bays and a 
model of a commercial estuarine population of blue crabs. 


13824 (DOE/MC/29109-95/C0431) Road Transportable Ana- 
lytical Laboratory (RTAL) system. Finger, S.M. Engineering 
Computer Opteconomics, Inc., Annapolis, MD (United States). 
[1995]. 11ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC29109. (CONF-9411149-26: 
Opportunity 95: environmental technology through small business, 
Morgantown, WV (United States), 16-17 Nov 1994). Order Number 
DE95008948. Source: OSTI; NTIS; INIS; GPO Dep. 

U.S. Department of Energy (DOE) facilities around the country 
have, over the years, become contaminated with radionuclides and 
a range of organic and inorganic wastes. Many of the DOE sites 
encompass large land areas and were originally sited in relatively 
unpopulated regions of the country to minimize risk to surrounding 
populations. In addition, wastes were sometimes stored under- 
ground at the sites in 55-gallon drums, wood boxes or other 
containers until final disposal methods could be determined. Over 
the years, these containers have deteriorated, releasing contami- 
nants into the surrounding environment. This contamination has 
spread, in some cases polluting extensive areas. The DOE would 
benefit greatly if it had reliable, road transportable, fully indepen- 
dent laboratory systems that could perform on-site the full range of 
analyses required. The goal of the Road Transportable Analytical 
Laboratory (RTAL) project is the development and demonstration of 
a system to meet the unique needs of the DOE for rapid, accurate 
analysis of a wide variety of hazardous and radioactive contami- 
nants in soils, ground water and surface waters. This document 
describes the requirements for such a laboratory. 


13825 (DOE/MC/291 11-95/C0441) Laboratory and pilot 
field-scale testing of surfactants for environmental restoration 
of chlorinated solvent DNAPLs. Jackson, R.E. (INTERA, Inc., 
Austin, TX (United States)); Fountain, J.C. INTERA, Inc., Austin, 
TX (United States). [1994]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-92MC29111. 





(CONF-9411149-22: Opportunity 95: environmental technology 
through small business, Morgantown, WV (United States), 16-17 
Nov 1994). Order Number DE95008363. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This project is composed of two phases and has the objective of 
demonstrating surfactant-enhanced aquifer remediation (SEAR) as 
a practical remediation technology at DOE sites with ground water 
contaminated by dense, non-aqueous phase liquids (DNAPLs), in 
particular, chlorinated solvents. The first phase of this project, Lab- 
oratory and Pilot Field Scale Testing, which is the subject of the 
work so far, involves (1) laboratory experiments to examine the 
solubilization of multiple component DNAPLs, e.g., solvents such 
as perchloroethylene (PCE) and trichloroethylene (TCE), by dilute 
surfactant solutions, and (2) a field test to demonstrate SEAR tech- 
nology on a small scale and in an existing well. 


13826 (DOE/MC/30174-95/C0446) Thermal sampling head 
and system for concrete walls. Barren, E.; Berdahl, D.R.; Dorn, 
S.B.; Feldman, S.F.; Ortiz, A.L. Jr.; Penny, C.M.; Staver, P.R. Gen- 
eral Electric Co., Schenectady, NY (United States). Research and 
Development Center. [1995]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-93MC30174. 
(CONF-950209-3: 4. international symposium on field screening 
methods for hazardous wastes and toxic chemicals, Las Vegas, 
NV (United States), 22-24 Feb 1995). Order Number DE95008385. 
Source: OSTI; NTIS; GPO Dep. 

We have determined that the thermal sampling approach gives 
more accurate results of analyte levels on concrete surfaces when 
compared to the standard wipe test methods. The use of a quick- 
look detector eliminates the need to analyze “clean” environmental 
samples. The sorption tubes have been shown to provide a reliable 
quantitative means for transfer of analyte to an automated thermal 
desorption interface to a GC. We will be extending our work to in- 
clude sampling of steel surfaces in Phase Il of this program. 
Models of the extraction process for porous surfaces such as con- 
crete will be developed in the next phase of this program. 


13827 (DOE/MC/30358-95/C0432) Geophex airborne un- 
manned survey system. Won, |.J.; Taylor, D.W.A. Geophex Ltd., 
Raleigh, NC (United States). [1995]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AR21-983MC30358. 
(CONF-9411149-4: Opportunity 95: environmental technology 
through small business, Morgantown, WV (United States), 16-17 
Nov 1994). Order Number DE95007566. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this effort is to design, construct, and evaluate a 
portable, remotely-piloted, airborne, geophysical survey system. 
This nonintrusive system will provide “stand-off” capability to con- 
duct surveys and detect buried objects, structures, and conditions 
of interest at hazardous locations. This system permits two opera- 
tors to rapidly conduct geophysical characterization of hazardous 
environmental sites. During a survey, the operators remain remote 
from, but within visual distance, of, the site. The sensor system 
never contacts the Earth, but can be positioned near the ground so 
that weak anomalies can be detected. 


13828 (DOE/MC/30360-95/C0425) Acoustically enhanced 
remediation of contaminated soll and ground water. lovenitti, 
J.L.; Rynne, T.M.; Spencer, J.W. Jr. Weiss Associates, Emeryville, 
CA (United States). [1994]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AR21-94MC30360. 
(CONF-9411149-12: Opportunity 95: environmental technology 
through small business, Morgantown, WV (United States), 16-17 
Nov 1994). Order Number DE95007721. Source: OSTI; NTIS; 
GPO Dep. 

This program systematically evaluates the use of acoustic excita- 
tion fields (AEFs) to increase fluid and contaminant extraction rates 
from a wide range of unconsolidated soils. Successful completion 
of this program will result in a commercially-viable, advanced in-situ 
remediation technology that will significantly reduce clean-up times 
and costs. This technology should have wide applicability since it is 
envisioned to augment existing remediation technologies, such as 
traditional pump and treat and soil vapor extraction, not replace 
them. The overall program has three phases: Phase 1—-laboratory 
scale parametric investigation; Phase 2-technology scaling study; 
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Phase 3-field demonstration. Phase 1 of the program, correspond- 
ing to this period of performance, has as its primary objectives to 
provide a laboratory-scale proof of concept, and to fully character- 
ize the effects of AEFs on fluid and contaminant extraction rates in 
a wide variety of soil types. The laboratory measurements of the 
soil transport properties and process parameters will be used in a 
computer model of the enhanced remediation process. A Technol- 
ogy Merit and Trade Study will complete Phase 1. 


13829 (DOE/MC/31388-95/C0423) Environmental manage- 
ment technology demonstration and commercialization. Jones, 
M.L.; Beaver, F.W.; Benson, S.A.; Steadman, E.N.; Hawthorne, 
S.B.; Hurley, J.P.; Ness, R.O. Jr.; Rindt, J.R. North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. [1995]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-94MC31388. (CONF- 
9411149-6: Opportunity 95: environmental technology through 
small business, Morgantown, WV (United States), 16-17 Nov 1994). 
Order Number DE95007346. Source: OSTI; NTIS; GPO Dep. 

This document contains several abstracts of talks given to ‘Op- 
portunity '95 - Environmental Technology Through Small Business.’ 
Titles include the following: Pyrolysis of Plastic Waste; Subcritical 
water extraction of organic pollutants and extraction of hazardous 
metals from mixed solid wastes by chelation and supercritical fluid 
extraction; extraction and analysis of pollutant organics from con- 
taminated solids using off-line supercritical fluid extraction and 
on-line SFE/IR; Stabilization of vitrified waste by enhanced crystal- 
lization and development of a protocol to predict long-term stability. 


13830 (DOE/NV-380) Evaluation of soil radioactivity data 
from the Nevada Test Site. IT Corp., Las Vegas, NV (United 
States); Nevada Univ., Las Vegas, NV (United States). Desert Re- 
search Inst. Mar 1995. 66p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-92NV10972. Order Num- 
ber DE95008214. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1951, 933 nuclear tests have been conducted at the 
Nevada Test Site (NTS) and test areas on the adjacent Tonopah 
Test Range (TTR) and Nellis Air Force Range (NAFR). Until the 
early 1960s. the majority of tests were atmospheric, involving deto- 
nation of nuclear explosive devices on the ground or on a tower, 
suspended from a balloon or dropped from an airplane. Since the 
signing of the Limited Test Ban Treaty in 1963, most tests have 
been conducted underground, although several shallow subsurface 
tests took place between 1962 and 1968. As a result of the above- 
ground and near-surface nuclear explosions, as well as ventings of 
underground tests, destruction of nuclear devices with conventional 
explosives, and nuclear-rocket engine tests, the surface soil on 
portions of the NTS has been contaminated with radionuclides. 
Relatively little consideration was given to the environmental ef- 
fects of nuclear testing during the first two decades of operations 
at the NTS. Since the early 1970s, however, increasingly strict en- 
vironmental regulations have forced greater attention to be given to 
contamination problems at the site and how to remediate them. 
One key element in the current environmental restoration program 
at the NTS is determining the amount and extent of radioactivity in 
the surface soil. The general distribution of soil radioactivity on the 
NTS is already well known as a result of several programs carried 
out in the 1970s and 1980s. However, questions have been raised 
as to whether the data from those earlier studies are suitable for 
use in the current environmental assessments and risk analyses. 
The primary purpose of this preliminary data review is to determine 
to what extent the historical data collected at the NTS can be used 
in the characterization/remediation process. 


13831 (DOE/NV/10872-T159) Fingerprinting of ground wa- 
ter by ICP-MS. Progress report, October 1, 1994—December 31, 
1994. Stetzenbach, K. Nevada Univ., Las Vegas, NV (United 
States). Harry Reid Center for Environmental Studies. [1994]. 88p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC08-90NV10872. Order Number DE95007342. Source: 
OSTI; NTIS; GPO Dep. 

This report contains the results of the chemical analysis of water 
from springs in Death Valley National Park, California. The springs 
were selected to represent a variety of aquifers at various flow 
rates. Nevares, Texas, and Travertine springs are believed to rep- 
resent carbonate aquifers, whereas the other springs are believed 
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to come from volcanic or valley fill aquifers. Each spring was sam- 
pled two to five times between June, 1992 and March, 1994. 
Samples were collected and analyzed by the Harry Reid Center for 
Environmental Studies (HRC) Environmental/Analytical Laboratory, 
at the University of Nevada, Las Vegas. The coordinates and dates 
of sampling are included. The chemical analyses performed on 
these spring waters included major cations and anions and trace 
elements. The analyses for the major anions were performed by 
atomic absorption (AA) spectrophotometry, the anions by ion chro- 
matography (IC) and the trace elements by inductively coupled 
plasma-mass spectrometry (ICP-MS). The standard operating pro- 
cedures (SOP) used for each method are included. It is believed 
that this is the first effort at such a comprehensive trace element 
analysis of ground waters. HRC has had to develop, tesi, and re- 
fine sampling and analysis procedures throughout the course of 
this study. A great deal of effort has gone into ensuring that even 
with the variations in methods and procedures, the data quality 
from any one sampling is comparable to the others. 


13832 (DOE/OR/22160—-T16) Demonstration testing and 
evaluation of in situ heating of soil. IIT Research Inst., Chicago, 
IL (United States). Jan 1995. 44p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-930R22160. 
Order Number DE95007074. Source: OSTI; NTIS; INIS; GPO Dep. 
This document describes the Quality Assurance Project Plan 
(QAPP) for IITRI Project C06787 entitled “Demonstration Testing 
and Evaluation of In Situ Heating of Soil’. A work plan for the 
above mentioned work was previously submitted. This QAPP de- 
scribes the sampling and analysis of soil core-samples obtained 
from the K-25 Site (Oak Ridge Gaseous Diffusion Plant) where an 
in-situ heating and soil decontamination demonstration experiment 
will be performed. Soil samples taken before and after the experi- 
ment will be analyzed for selected volatile organic compounds. The 
Work Plan mentioned above provides a complete description of the 
demonstration site, the soil sampling plan, test plan, etc. 


13833 (DOE/RL-93-68-Rev.3) Interim remedial measure 
proposed plan for the 200-ZP-1 Operable Unit, Hanford, Wash- 
ington. Revision 3. USDOE Richland Operations Office, WA 
(United States); Bechtel National, Inc., Richland, WA (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States);Environmental Protection Agency, Washington, DC 
(United States). DOE Contract ACO06-93RL12367. Order Number 
DE95008694. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan describes an interim action proposed in the 200-ZP-1 
Operable Unit (OU)located in the 200 West Area of the Hanford 
site. Objective is to reduce further degradation of groundwater as a 
result of elevated concentrations of CCl,, CHCl,, and trichloroethy- 
lene in this OU. Comprehensive information on the contamination 
and the site is contained in documents and the Administrative 
Record, which are available at listed locations. The proposed pian 
and supporting documents are available at listed public repositories. 
Public participation (comments on the plan) are encouraged during 
October 17—November 30, 1994. Site risks are summarized, interim 
remedial action objectives are listed, and alternatives are described 
and compared, with the preferred alternative being given. 


13834 (ETDE-DE-38) Environmental problems and hydrok- 
ogy of the examination of soil and ground water 
contaminations with volatile halogenated hydrocarbons. 
Umweltplanung, Arbeits- und Umweltschutz. Schriftenreihe der 
Hessischen Landesanstalt fuer Umwelt, v. 168. Toussaint, B. Hes- 
sische Landesanstalt fuer Umwelt, Wiesbaden (Germany). Jul 
1994. 314p. (in German). Order Number DE95763163. Source: 
OSTI; NTIS (US Sales Only). 

The work shows a site-oriented strategy for the examination of 
aquifers which are contaminated with volatile halogenated hydro- 
carbons (CFCs). Here also the numerous conceptual weak points 
connected with the examination are discussed. First a summary of 
the information given in literature about the properties of the sub- 
stances, biological and abiotic decomposition, their production and 
use as well as about the ways of release into the environment, the 
resulting loads and the toxicologic relevance of CFCs is given. 
Then their spreading in the liquid and gaseous phase as well as 
dissolved in water is gone into and related to their material proper- 
ties and geofactors in the unsaturated or saturated zone of the 
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aquifer. In further chapters the description, reasons and assess- 
ment of examination strategies taking into account problems and 
possible faults in the establishment of representative environmental 
samples, a documentation of examples of damage in Hessen and 
finally a review of control and protection techniques as well as a 
method of on-site treatment of the soil, gas flow measures, 
biotechnologies and hydraulic restoration methods follow. (MBS) 


13835 (IAEA-TECDOC-—777) Mathematical models and their 
applications to isotope studies in groundwater hydrology. Pro- 
ceedings of a final research co-ordination meeting held in 
Vienna, 1-4 June 1993. International Atomic Energy Agency, Vi- 
enna (Austria). Dec 1994. 283p. (CONF-9306414—: Final research 
co-ordination meeting on mathematical models and their applica- 
tions to isotope studies in groundwater hydrology, Vienna (Austria), 
1-4 Jun 1993). Order Number DE95624778. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Tracer Techniques have proved to be useful tool for assessing, 
developing and water management of water resources. IAEA initi- 
ated a co-ordinated research programme (CRP) to improve 
quantitative evaluation of isotope data collected in groundwater hy- 
drology. This publication compiles papers summarizing the results 
and findings of the work undertaken by participating institutes. Both 
mathematical modelling and their applications to isotope data on 
actual field results are covered. Refs, figs and tabs. 


13836 (INEL—94/0105) Plan for the testing of radiation 
measurement instrumentation intended for use at an excava- 
tion site. Gehrke, R.J. Idaho National Engineering Lab., Idaho 
Falls, ID (United States). Nov 1994. 55p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-941D13223. 
Order Number DE95008560. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan describes performance tests to be made with ionizing 
radiation measurement instrumentation designed and built for in- 
field assay at an excavation site. One instrument measures gross 
gamma-ray and neutron fields and the other identifies gamma-ray 
emitting radionuclides and also is capable of assaying for selected 
hazardous materials. These instruments will be operationally tested 
to verify that original specifications have been met and perfor- 
mance tested to establish and verify that they have the potential to 
function as intended at an excavation site. 


13837 (LA-12897-MS) '°C and '70 NMR binding constant 
studies of uranyl carbonate complexes in near-neutral aqueous 
solution. Yucca Mountain Project Milestone Report 3351. Clark, 
D.L.; Newton, T.W.; Palmer, P.D.; Zwick, B.D. Los Alamos National 
Lab., NM (United States). Jan 1995. 56p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE95008109. Source: OSTI; NTIS; INIS; GPO Dep. 

Valuable structural information, much of it unavailable by other 
methods, can be obtained about complexes in solution through 
NMR spectroscopy. From chemical shift and intensity measure- 
ments of complexed species, NMR can serve as a species-specific 
structural probe for molecules in solution and can be used to vali- 
date thermodynamic constants used in geochemical modeling. 
Fourier-transform nuclear magnetic resonance (FT-NMR) spec- 
troscopy has been employed to study the speciation of uranium(VI) 
ions in aqueous carbonate solutions as a function of pH, ionic 
strength, carbonate concentration, uranium concentration, and tem- 
perature. Carbon-13 and oxygen-17 NMR spectroscopy were used 
to monitor the fractions, and hence thermodynamic binding con- 
stants of two different uranyl species U02(CO3)3*~- and 
(UOz)3(CO3)g®- in aqueous solution. Synthetic buffer solutions 
were prepared under the ionic strength conditions used in the NMR 
studies in order to obtain an accurate measure of the hydrogen ion 
concentration, and a discussion of pH = —log(a,,*) versus p[H] = 
—log[H+] is provided. It is shown that for quantitative studies, the 
quantity p[H] needs to be used. Fourteen uranium(VI) binding con- 
stants recommended by the OECD NEA literature review were 
corrected to the ionic strengths employed in the NMR study using 
specific ion interaction theory (SIT), and the predicted species dis- 
tributions were compared with the actual species observed by 
multinuclear NMR. Agreement between observed and predicted 
stability fields is excellent. This establishes the utility of multinu- 
clear NMR as a species-specific tool for the study of the actinide 





carbonate complexation constants, and serves as a means for vali- 
dating the recommendations provided by the OECD NEA. 


13838 (LA-12917-PR) Laboratory and field studies related 
to the Hydrologic Resources Management Program. Progress 
report, October 1, 1993-September 30, 1994. Thompson, J.L. 
(ed.). Los Alamos National Lab., NM (United States). Mar 1995. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE95007675. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report describes the work done at Los Alamos in FY 1994 
for the Hydrologic Resources Management Program, a mult- 
organization project funded by the US Department of Energy/ 
Nevada Operations Office. The authors participated in cooperative 
collaborations with University of California (UC), Berkeley, the 
Yucca Mountain Project, the Underground Test Area Operable Unit, 
and other participating organizations within the Hydrologic Re- 
sources Management Program (HRMP). They provided operational 
support to the Nevada Test Site (NTS) organizations by testing a 
water-evaporation system, championing the use of high-sensitivity 
logging equipment during drillbacks, and participating in the plan- 
ning and execution of drilling operations at two nuclear test sites. 
Los Alamos personnel cooperated in preparing a proposal to drill 
beside and under a nuclear test located in unsaturated media. The 
authors gave assistance in laboratory work related to colloid migra- 
tion and actinide sorption. In conjunction with personnel from the 
Lawrence Livermore Laboratory, they collected water samples from 
10 wells at the NTS that are known to contain radionuclides. Their 
analyses of these samples suggest that radionuclides may not be 
moving away from cavity zones at appreciable rates. Recent field 
sampling shows clearly the need to purge wells of materials intro- 
duced during drilling and illustrates the inconsistency between water 
samples taken by bailing and those taken by pumping. 36 refs. 


13839 (LA-SUB-95-25) Laboratory analysis of soll hy- 
draulic properties of CDBM 2 and CDBM 3 samples. Los 
Alamos National Lab., NM (United States). Dec 1992. 197p. Spon- 


sored by USDOE, Washington, DC (United States). DOE Contract 


W-7405-ENG-36. Order Number DE95007641. Source: 
NTIS; GPO Dep. 

Daniel B. Stephens & Associates, Inc. (DBS&A) was requested 
by Dr. Alan Stoker of Los Alamos National Laboratory to perform 
laboratory analysis for properties of CDBM 2 and CDBM 3 sam- 
ples, as outlined in Subcontract No. 9-XTI-027EE-1. The scope of 
work included conducting tests for the following properties: Initial 
moisture content, dry bulk density, and calculated porosity; Satu- 
rated hydraulic conductivity; Moisture characteristics; Unsaturated 
hydraulic properties (calculated); and Transient outflow. 


13840 (LA-UR-95-698) In situ bioremediation: Cost effec- 
tiveness of a remediation technology field tested at the 
Savannah River. Saaty, R.P.; Showalter, W.E.; Booth, S.R. Los 
Alamos National Lab., NM (United States). [1995]. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-950216-73: Waste management ‘95, 
Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order Number 
DE95007849. Source: OSTI; NTIS; INIS; GPO Dep. 

In Situ Bioremediation (ISBR) is an innovative new remediation 
technology for the removal of chlorinated solvents from contami- 
nated soils and groundwater. The principal contaminant at the 
SRID is the volatile organic compound (VOC), tricloroetylene(TCE). 
A 384 day test run at Savannah River, sponsored by the US De- 
partment of Energy, Office of Technology Development (EM-50), 
furnished information about the performance and applications of 
ISBR. In Situ Bioremediation, as tested, is based on two distinct 
processes occurring simultaneously; the physical process of in situ 
air stripping and the biolgoical process of bioremediation. Both pro- 
cesses have the potential to remediate some amount of 
contamination. A quantity of VOCs, directly measured from the ex- 
tracted air stream, was removed from the test area by the physical 
process of air stripping. The biological process is difficult to exam- 
ine. However, the results of several tests performed at the SRID 
and independent numerical modeling determined that the biological 
process remediated an additional 40% above the physical process. 
Given this data, the cost effectiveness of this new technology can 
be evaluated. 


OSTI; 
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13841 (LA-UR-95-748) Cost-effectiveness analysis of the 
SEAMIST™ membrane system technology. Henriksen, A.D.; 
Booth, S.R. Los Alamos National Lab., NM (United States). [1995]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950216-39: Waste manage- 
ment '95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95007832. Source: OSTI; NTIS; INIS; GPO Dep. 

SEAMIST™ is a new technology that consists of an airtight mem- 
brane liner that is pneumatically emplaced inside the borehole. The 
positive air pressure inside the liner maintains the integrity of the 
borehole structure. Sampling ports with attached tubing, absorbent 
collectors, or various in situ measuring devices can be fabricated 
into the liner and used for monitoring volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), pesticides, her- 
bicides, polynuclear aromatic hydrocarbons, polychlorinated 
biphenyls, or radioactive substances. In addition, small instruments 
can be guided through the lined borehole and measurements taken 
inside at specified intervals. The purpose of this study is to analyze 
the cost and performance effectiveness of this new technology. To 
do so, the authors constructed five hypothetical scenarios in which 
utilization of the SEAMIST™ system can address various needs of 
the Department of Energy’s environmental remediation program. 
Two of the scenarios involve vertical boreholes (or vertical instru- 
ment configurations) and two involve horizontal boreholes (or 
horizontal instrument configurations). The four scenarios jointly ad- 
dress contamination by VOCS, SVOCS, various water-soluble toxic 
substances, and low-level radioactive waste. One of the scenarios 
involves towing an instrument through a borehole and taking mea- 
surements of moisture levels in the surrounding soil. 


13842 (LBL-35273) Numerical simulation of coupled flow 
and transport with TOUGH2: A verification study. Oldenburg, 
C.M.; Pruess, K. Lawrence Berkeley Lab., CA (United States). Oct 
1994. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE95008351. Source: OSTI; NTIS; INIS; GPO Dep. 

We have tested T2DM, the dispersion module of TOUGH2, on 
two classic flow problems: (1) the seawater intrusion problem of 
Henry (1964); and (2) the pure solutal free convection problem of 
Elder (1967). T2DM produces results in agreement with prior work 
for similar spatial discretizations. In the Henry problem, finer spatial 
discretization allows the seawater tongue to penetrate slightly far- 
ther without affecting the overall flow dynamics. In the strongly 
coupled pure solutal free convection problem of Elder, results pro- 
duced by T2DM using high-resolution grids differ markedly from 
lower-resolution results. These high-resolution simulations agree 
closely with laboratory experiments. 


13843 (LBL-36779) Tracer transport modeling of the dou- 
blet well system. Pozdniakov, S.P. (Moscow State Univ., Moscow 
(Russian Federation). Dept. of Geographical); Tsang, Chin-Fu. 
Lawrence Berkeley Lab., CA (United States). Jul 1994. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE95009376. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Steady-state flow and tracer transport between an injection well 
and a pumping we in a heterogeneous confined aquifer were in- 
vestigated with numerical modeling. Calculation of transport was 
based on the advective model for heterogeneous aquifers. Disper- 
sion was assumed to be controlled by microscale velocity variation. 
An effective parameter of dispersion evaluated on the breakthrough 
curves was defined to account for the influences of heterogeneity. 
Breakthrough curves were calculated by using numerical modeling 
of transport in a strongly heterogeneous aquifer with spatial hetero- 
geneous transmissivity fields. The results of modeling were 
processed by comparison with analytical solutions of doublet sys- 
tems to obtain the effective parameters. A special solution was 
developed for advective transport in aquifers with a layered struc- 
ture. Examples of real field heterogeneity were given to show its 
influence on breakthrough cures and the resulting impact on the ef- 
fective macroscopic parameters. 


13844 (NEDO-GET-—9311) Study on the soil environment 
remediation sytem using ecological information and functions. 
New Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1994. 199p. (in Japanese). Order Number 
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DE95759249. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

Feasibility was technologically studied of detecting the mi- 
crochange in ecosystem due to the environmental destruction, and 
utilizing the allelopathic and other botanically correlative 
substances, and microorganic, bacterial and other ecologically cor- 
relative substances for the environmental remediation. As a factor 
to destroy the environment, the actual status was surveyed of the 
heavy metal pollution, soil acidification, organic chloric solvent 
pollution, farmland pollution and radioactive pollution. Also investi- 
gated was the influence of those factors on the ecosystem. As a 
technology to monitor the change in soil environment from the eco- 
logical information, feasibility was studied of observing the 
generation state of stress protein, detecting the environmental re- 
spondent with immune antibodies and using the genetic probe. As 
a technology to remediate the polluted soil with ecological func- 
tions, feasibility was also studied of identifying, extracting and 
mass-producing the allelopathic and other botanically correlative 
substances. Finally, the microorganisms and bacteria were studied 
to be utilized. 226 refs., 85 figs., 66 tabs. 


13845 (NEI-SE-193) Deep Disposal. Preliminary Study 
Storuman. Final Report. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Jan 1995. 139p. (In Swedish). 
Order Number DE95624772. Source: OSTI; NTIS; INIS. 

This is the first study of a potential site for a swedish repository 
for high-level radioactive waste, based on already existing informa- 
tion. The study was performed in close contact with local political 
and administrative representatives, and produced about 30 techni- 
cal reports. The present report gives a review of the findings, and 
discusses the positive and negative effects of a localization to Sto- 
ruman. Overall, it is concluded that there is a good potential for 
building the repository at Storuman, but that further studies of the 
rock down to a depth of 500 m are needed. Similar studies at other 
sites will however first be made, before any decisions on a more 
detailed examination. 84 refs, 32 figs. 


13846 (OPRI-RM-9-1994) Monthly results of measure- 
ments: September 1994. Office de Protection contre les 
Rayonnements lonisants, 78 - le Vesinet (France). 1994. 54p. (In 
French). Order Number DE95624755. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the OPRI (Office of Protection against lonizing Ra- 
diations) exposes the principal results concerning the routine 
monitoring of environmental radioactivity in France: atmospheric 
dusts, rainwater, surface water, underground water, sewage water, 
drinking water, food chain (milk, vegetables, fishes), sea water 
around nuclear sites and other sites. The activities of various ra- 
dioisotopes are presented in tables. 


13847 (ORNL/TM-12812) Characterization of explosives 
processing waste decomposition due to composting. Final re- 
port. Griest, W.H.; Stewart, A.J.; Ho, C.H.; Tyndall, R.L.; Vass, 
A.A.; Caton, J.E.; Caldwell, W.M. Oak Ridge National Lab., TN 
(United States). Sep 1994. 98p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE95008394. Source: OSTI; NTIS; 
GPO Dep. 

The objective of this work was to provide data and methodology 
assisting the transfer and acceptance of composting technology for 
the remediation of explosives-contaminated soils and sediments. 
Issues and activities addressed included: (a) chemical and toxico- 
logical characterization of compost samples from new field 
composting experiments, and the environmental availability of com- 
posting efficiency by isolation of bacterial consortia and natural 
surfactants from highly efficient composts, and (c) improved as- 
sessment of compost product suitability for land application. 


13848 


(PNL-SA-24847) Single-well tracer methods for hy- 
drogeologic evaluation of target aquifers. Hall, S.H. Pacific 
Northwest Lab., Richland, WA (United States). Nov 1994. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9411190—2: International sym- 
posium on aquifer thermal energy storage conference, Tuscaloosa, 
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AL (United States), 14-16 Nov 1994). Order Number DE95007753. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Designing an efficient well field for an aquifer thermal energy 
storage (ATES) project requires measuring local groundwater flow 
parameters as well as estimating horizontal and vertical inhomo- 
geneity. Effective porosity determines the volume of aquifer needed 
to store a given volume of heated or chilled water. Ground-water 
flow velocity governs the migration of the thermal plume, and dis- 
persion and heat exchange along the flow path reduces the 
thermal intensity of the recovered plume. Stratigraphic variations in 
the aquifer will affect plume dispersion, may bias the apparent rate 
of migration of the plume, and can prevent efficient hydraulic com- 
munication between wells. Single-well tracer methods using a 
conservative flow tracer such as bromide, along with pumping tests 
and water-level measurements, provide a rapid and cost-effective 
means for estimating flow parameters. A drift-and-pumpback tracer 
test yields effective porosity and flow velocity. Point-dilution tracer 
testing, using new instrumentation for downhole tracer measure- 
ment and a new method for calibrating the point-dilution test itself, 
yields depth-discrete hydraulic conductivity as it is affected by 
Stratigraphy, and can be used to estimate well transmissivity. Ex- 
perience in conducting both drift-and-pumpback and point-dilution 
tests at three different test sites has yielded important information 
that highlights both the power and the limitations of the single-well 
tracer methods. These sites are the University of Alabama Student 
Recreation Center (UASRC) ATES well field and the VA Medical 
Center (VA) ATES well field, both located in Tuscaloosa, Alabama, 
and the Hanford bioremediation test site north of Richland, Wash- 
ington. 


13849 (PNL-SA-24899) Depth enhancement techniques for 
the in situ vitrification process. Lowery, P.S. (Pacific Northwest 
Lab., Richland, WA (United States)); Luey, J.; Seiler, D.K.; Tixier, 
J.S.; Timmerman, C.L. Pacific Northwest Lab., Richland, WA 
(United States). Nov 1994. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-941124—20: 33. Hanford symposium on health and the en- 
vironment: symposium on in-situ remediation—scientific basis for 
current and future technologies, Richland, WA (United States), 7- 
11 Nov 1994). Order Number DE95007802. Source: OSTI; NTIS; 
INIS; GPO Dep. 

In-situ vitrification (ISV) is a process by which electrical energy is 
supplied to a soil/waste matrix. The resulting Joule heat raises the 
temperature of the soil/waste matrix, producing a pool of molten 
soil. Since its inception, there have been many successful applica- 
tions of the technology to both staged and actual waste sites. 
However, there has been some difficulty in extending the attainable 
treatment melt depth to levels greater than 5 m. Results obtained 
from application of two novel approaches for extending the ultimate 
treatment depth attainable with in-situ vitrification (ISV) are pre- 
sented. In the first, the electrode design is modified to concentrate 
the Joule heat energy delivered to the soi/waste matrix in the 
lower region of the target melt zone. This electrode design has 
been dubbed the hot-tip electrode. Results obtained from both 
computational and experimental investigations of this design con- 
cept indicate that some benefit toward ISV depth enhancement 
was realized with these hot-tip electrodes. A second, alternative 
approach to extending process depth with ISV involves initiating 
the melt at depth and propagating it in either vertical direction (e.g., 
downward, upward, or both) to treat the target waste zone. A se- 
ries of engineering-scale experiments have been conducted to 
assess the benefits of this approach. The results from these tests 
indicate that ISV may be effectively initiated and sustained using 
this subsurface start-up technique. A survey of these experiments 
and the associated results are presented herein, together with brief 
discussion of some considerations regarding setup and implemen- 
tation of this subsurface start-up technique. 


13850 (SAND—92-0983) Dynamic properties of Indiana, Fort 
Knox and Utah test range limestones and Danby Marble over 
the stress range 1 to 20 GPa. Furnish, M.D. Sandia National 
Labs., Albuquerque, NM (United States). Dec 1994. 101p. Spon- 
sored by USDOE, Washington, DC (United States);Defense 
Nuclear Agency, Washington, DC (United States). DOE Contract 





AC04-94AL85000. Order Number DE95007718. Source: OSTI; 
NTIS; GPO Dep. 

The responses of the following carbonate materials to shock 
loading and release have been measured: Indiana limestone (18% 
porosity; saturated and dry), Jeffersonville/Louisville Limestones 
(Fort Knox limestone) (variable dolomitization, low porosity), Danby 
Marble (essentially pure calcite; low porosity), and a limestone 
from the Utah Test and Training Range (low porosity, with 22% 
silica). Various ex; >rimental configurations were used, some opti- 
mized to yield detailed waveform information, others to yield a 
clean combination of Hugoniot states and release paths. All made 
use of velocity interferometry as a primary diagnostic. The stress 
range of 0 - 20 GPa was probed (in most cases, emphasizing the 
stress range 0 -10 GPa). The primary physical processes observed 
in this stress regime were material strength, porosity, and polymor- 
phic phase transitions between the CaCOz phases |, Il, Ill and VI. 
Hydration was also a significant reaction under certain conditions. 
The Indiana Limestone studies in particular represent a significant 
addition to the low-pressure database for porous limestone. Tem- 
perature dependence and the effect of freezing were assessed for 
the Fort Knox limestone. Experimental parameters and detailed re- 
sults are provided for the 42 impact tests in this series. 


13851 (SAND—94-2387) Casing pull tests for directionally 
drilled environmental wells. Staller, G.E. (Sandia National Labs., 
Albuquerque, NM (United States)); Wemple, R.P.; Layne, R.R. 
Sandia National Labs., Albuquerque, NM (United States). Nov 
1994. 59p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95008152. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of tests to evaluate several types of environmental well 
casings have been conducted by Sandia National Laboratories 
(SNL) and it’s industrial partner, The Charles Machine Works, Inc. 
(CMW). A test bed was constructed at the CMW test range to 
model a typical shallow, horizontal, directionally drilled wellbore. 
Four different types of casings were pulled through this test bed. 
The loads required to pull the casings through the test bed and the 


condition of the casing material were documented during the 
pulling operations. An additional test was conducted to make a 
comparison of test bed vs actual wellbore casing pull loads. A di- 
rectionally drilled well was emplaced by CMW to closely match the 
test bed. An instrumented casing was installed in the well and the 


pull loads recorded. The completed tests are reviewed and the re- 
sults reported. 


13852 (SAND-94-3012) Summary of field operations 
Tijeras Arroyo Well TJA-2. Site-Wide Hydrogeologic Character- 
ization Project. Foutz, W.L. (Lamb Associates, Inc., Albuquerque, 
NM (United States)); McCord, J.P. Sandia National Labs., Albu- 
querque, NM (United States); Lamb Associates, Inc., Albuquerque, 
NM (United States); INTERA, Inc., Albuquerque, NM (United 
States). Feb 1995. 57p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95007759. Source: OSTI; NTIS; GPO Dep. 

This report is a basic data report for field operations associated 
with the drilling, logging, completion, and development of Tijeras 
Arroyo well TJA-2. This test/monitoring well was installed as part of 


Sandia National Laboratories, New Mexico, Environmental Restora- 
tion Project. 


13853 (SAND-95-0344C) Comparison of lower-frequency 
(<1000 Hz) downhole seismic sources for use at environmen- 
tal sites. Elbring, G.J. Sandia National Labs., Albuquerque, NM 
(United States). [1995]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-94AL85000. (CONF- 
950450-3: 8. annual symposium on the application of geophysics 
to environmental and engineering problems, Orlando, FL (United 
States), 23-27 Apr 1995). Order Number DE95008547. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In conjunction with crosswell seismic surveying being done at the 
Hanford Site in south-central Washington, four different downhole 
seismic sources have been tested between the same set of bore- 
holes. The four sources evaluated were the Bolt airgun, the 
OYO-Conoco orbital vibrator, and two Sandia-developed vertical 
vibrators, one pneumatically-driven, and the other based on a mag- 
netostrictive actuator. The sources generate seismic energy in the 
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lower frequency range of less than 1000 Hz and have different 
frequency characteristics, radiation patterns, energy levels, and op- 
erational considerations. Collection of identical data sets with all 
four sources allows the direct comparison of these characteristics 


and an evaluation of the suitability of each source for a given site 
and target. 


13854 (SLU-MLE-EXS—12) Cadmium in soils and carrots. 
Jansson, Gunilla. Swedish Univ. of Agricultural Sciences, Uppsala 
(Sweden). Dept. of Soil Sciences. 1994. 49p. (In Swedish). Order 
Number DE95755181. Source: OSTI; NTIS. 

Examination paper. 

There has been growing concern about the increase in concen- 
trations of Cd in edible crops that has occurred during the last 
decades. The intake of Cd in connection with the consumption of 
cereals, potatoes and vegetables accounts for 75% of the total in- 
take via foodstuffs. In carrots, which are among the vegetables 
consumed most in Sweden, Cd tends to accumulate primarily in 
the roots. Thus the aim of this study was to determine Cd concen- 
trations in carrots grown in Sweden and investigate soil factors 
governing Cd uptake. Possible differences in Cd uptake between 
varieties were also investigated. Carrots from 36 commercial fields, 
located in four regions in central and southern Sweden were col- 
lected and analysed to determine their total concentrations of Cd 
and Zn. Soil samples (0-25 cm) were also taken and analysed for 
organic matter, pH, CaCO, and 2 M HNO extractable Cd and Zn. 
Carrots and soils were collected in connection with two field trials, 
in each of which nine varieties were grown. For the study as a 
whole, the pH ranged between 5.1 and 8.1 and the organic matter 
content between 2 and 82%. Cd concentrations in carrots ranged 
between 0.06 and 0.87 mg/kg dry matter (=0.01-0.10 mg/kg fresh 
weight). The soil factor best predicting Cd concentrations in carrots 
was pH (R? .gj=0.27). In a stepwise multiple regression 68% of the 
total variation in concentrations of Cd in the carrots was explained 


by pH, soil organic matter content and Cd concentration. 56 refs, 7 
figs, 13 tabs 


13855 (SLU-VNL-R-192) Field experiments with liming of 
mineral soils in north Sweden. Haak, E. Swedish Univ. of Agri- 
cultural Sciences, Uppsala (Sweden). Dept. of Soil Sciences. 1993. 


33p. (In Swedish). Order Number DE95755178. Source: OSTI; 
NTIS. 


Tables with text in English. 

Sixteen field experiments with liming of mineral soils to 70 and 
100 BS% were carried out in north Sweden, 1966-90. Results of 
soil and crop data are presented for 133 experimental years. The 
crops grown were barley, leys, fodder rape and potatoes, 54, 51, 
17 and 11 years respectively. Nine experiments, lasting 2-7 years, 
were only limed at the start. In the other seven, lasting 6-22 years, 
two treatments were also limed at 1-3 times later on. Liming influ- 
enced the ion balance and nutrient status of the soils. The content 
of Ca-AL, pH and BS% increased in proportion to the lime rate. 
Content of P-AL and Mg-AL increased slightly with lime rate of both 
corrective and maintenance liming. On the contrary there was a 
slight trend to decrease in K-AL. The yield response to liming, was 
most positive for barley, less for leys and least for the green rape, 
none or slightly negative for potatoes. The yield and uptake of N 
and P usually increased with lime rate. In the nine experiments of 
short duration, 2-7 years, the N uptake of barley increased with 10 
kg per ha and year. Due to less yield response and higher loss of 
lime with increasing lime rate, a lime status corresponding to 70 
BS% should be conserved in the long term situation. Liming before 
undersowing grass in barley is often the most optimal position in 
the crop rotation. Due to increased N mineralization the N dose 
should be lowered with about 20 kg/ha N. Corrective and mainte- 
nance liming to 70 BS% - based on S-value, or sum of Ca-AL and 
K-AL or Ca-AL only - are important to conserve soil fertility and 
productivity in north Sweden. Yields of individual crops are pre- 
sented and discussed for each experiment with respect to soil 
type, S and T in a special appendix. 9 refs, 18 tabs 


13856 (SLU-VV-EKOHYD-32) Discharge and nutrient 
losses from arable land in 1991/92 and a long term review. 
Hoffman, M.; Wall Ellstroem, S. Swedish Univ. of Agricultural Sci- 
ences, Uppsala (Sweden). Dept. of Soil Sciences. 1993. 34p. (In 
Swedish). Order Number DE95755179. Source: OSTI; NTIS. 
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The aim of the project was to monitor the influence of cultivation 
on the quality of surface- and groundwater within selected agricul- 
tural areas. The project consisted of sixteen experimental fields 
with measuring devices for regular sampling of drainage water and 
continuous registration of discharge. The experimental fields were 
included in the farmers normal management and covered various 
soil types, cropping and fertilizer regimes. Information concerning 
cultivation practices were collected regularly. The size of the fields 
varied between 4 and 34 ha. Groundwater samples were taken 
and groundwater pressure measured in eleven fields. Groundwater 
pressure was measured once a month and samples were taken 
every other month. Samples of drainage water were taken every 
other week, or in some cases every week during periods of large 
discharge. During the year of review 1991/92 there was a large 
variation in nitrogen losses from 1 to 130 kg Tot-N/ha. Twelve of 
the experimental fields had smaller nitrogen losses compared to 
average losses during the period 1977/91. Mostly this was due to 
lower nitrogen concentration. Also this year most of the fields with 
lower nitrogen concentrations were cropped during the winter. 
Phosphorus losses varied from 0,01 to 1,24 kg Tot-P/ha and two of 
the experimental fields had larger losses compared to their long 
term average. In one of the experimental fields there was a de- 
crease in nitrate concentration in groundwater. In the remaining 
fields, the nitrate concentration in groundwater had changed negli- 
gible. One of the fields had nitrate concentrations in groundwater 
above the health limit for drinking water. 2 refs, 28 figs, 5 tabs 


13857 (SVF-527) Environmental impact of drag reducing 
additives - Part 1. Bjurstroem, H. (Fjaerrvaermeutveckling FVU 
AB, Nykoeping (Sweden)); Groenholm, S.; Nystrand, B.Aa. Stif- 
telsen foer Vaermeteknisk Forskning, Stockholm (Sweden). Feb 
1995. 32p. (In Swedish). (FVU—94-6). Order Number DE95755193. 
Source: OSTI; NTIS. 

The environmental impact of drag reducing additives is a key 
question for their utilization in district heating and cooling networks. 
When applying for concession one must submit a description of the 
environmental impact (MKB in Swedish) that includes conse- 
quences of a discharge, occupational health, handling routines, 
precautions taken to avoid discharges and plans for remediation. 
The important discharges are the leaks from the piping network to 
the ground surrounding the pipes. Leaks to hot service water 
through heat exchangers should not be forgotten. Investigations of 
environmental impact have been performed abroad and permission 
has been applied for and received from environmental authorities 
for the full-scale experiments, but the documentation is insufficient. 
Investigations has been performed for finer soils than is relevant 
for Swedish conditions. It should therefore be complemented re- 
garding the transport and diffusion patterns in Swedish soils at 
relevant temperatures and concentrations of additive. The influence 
that adsorption of the chemicals has on the permeability of the 
soils must be determined. The target for the work proposed is doc- 
umentation that complies with the requirements on a modern MKB, 
a description of environmental impact. 18 refs 


13858 (UCRL-ID—116621) Treatment Facility F: Accelerated 
Removal and Validation Project. Sweeney, J.J. (and others); 
Buettner, M.H.; Carrigan, C.R. Lawrence Livermore National Lab.., 
CA (United States). Apr 1994. 142p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE95009379. Source: OSTI; NTIS; GPO Dep. 

The Accelerated Removal and Validation (ARV) phase of remedi- 
ation at the Treatment Facility F (TFF) site at Lawrence Livermore 
National Laboratory (LLNL) was designed to accelerate removal of 
gasoline from the site when compared to normal, single shift, 
pump-and-treat operations. The intent was to take advantage of 
the in-place infrastructure plus the increased underground tempera- 
tures resulting from the Dynamic Underground Stripping 
Demonstration Project (DUSDP). Operations continued 24-hours 
(h) per day between October 4 and December 12, 1993. Three 
contaminant removal rate enhancement approaches were explored 
during the period of continuous operation. First, we tried several 
configurations of the vapor pumping system to maximize the con- 
taminant removal rate. Second, we conducted two brief trials of air 
injection into the lower steam zone. Results were compared with 
computer models, and the process was assessed for contaminant 
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removal rate enhancement. Third, we installed equipment to pro- 
vide additional electrical heating of contaminated low-permeability 
soil. Four new electrodes were connected into the power system. 
Diagnostic capabilities at the TFF site were upgraded so that we 
could safely monitor electrical currents, soil temperatures, and wa- 
ter treatment system processes while approximately 300 kW of 
electrical energy was being applied to the subsurface. 


13859 (UCRL-JC—119460) Advances in scientific visualiza- 
tion. Max, N. (California Univ., Davis, CA (United States)); Crawfis, 
R. Lawrence Livermore National Lab., CA (United States). 11 Jan 
1995. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-950226-24: SPIE ‘95: 
SPIE conference on optics, electro-optics, and laser application in 
science, engineering and medicine, San Jose, CA (United States), 
5-10 Feb 1995). Order Number DE95008065. Source: OSTI; NTIS; 
GPO Dep. 

This paper discusses scientific visualization of scalar and vector 
fields, particularly relating to clouds and climate modeling. One 
cloud rendering method applies a 3-D texture to cloudiness contour 
surfaces, to simulate a view from outer space. The texture is 
advected by the wind flow, so that it follows the cloud motion. An- 
other technique simulates multiple scattering of incident light from 
the sun and sky. This paper also presents a simulation of the mi- 
croscopic cross-bridge motion which powers muscle contraction. It 
was rendered by ray-tracing contour surfaces of summed Gaussian 
ellipsoids approximating the actin and myosin protein shapes. 


13860 (UCRL-JC—119717) The effect of elevated carbon 
dioxide on a Sierra-Nevadan dominant species: Pinus pon- 
derosa. Pushnik, J.C. (California State Univ. at Chico, Chico, CA 
(United States). Dept. of Biological Sciences); Demaree, R.S.; 
Flory, W.B.; Bauer, S.M.; Houpis, J.L.J.; Anderson, P.D. Lawrence 
Livermore National Lab., CA (United States). Jan 1995. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-950646-7: Air and Waste Management 
Association meeting, San Antonio, TX (United States), 18-23 Jun 
1995). Order Number DE95008831. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The impact of increasing atmospheric CO. has not been fully 
evaluated on western coniferous forest species. Two year old 
seedlings of Pinusponderosa were grown in environmentally con- 
trolled chambers under increased C0. conditions for 6 months. 
These trees exhibit morphological, physiological, and biochemical 
alterations when compared to our controls. Analysis of whole plant 
biomass distribution has shown no significant effect to the root to 
shoot ratios, however needles subjected to elevated C02 exhibited 
an increased overall specific needle mass and a decreased total 
needle area. Morphological changes at the needle level included 
decreased mesophyll to vascular tissue 91 ratio and variations in 
starch storage in chloroplasts. The elevated CO increased internal 
COz concentrations and assimilation of carbon. Biochemical assays 
revealed that ribulose-bisphosphate carboxylase specific activities 
increased on per unit area basis with CO. treatment levels. Sucrose 
phosphate synthase (SPS) activities exhibited an increase of 55% 
in the 700 uL L-" treatment. These results indicate that the sink- 
source relationships of these trees have shifted carbon allocation 
toward above ground growth, possibly due to transport limitations. 


5403 Environmental Sciences, Aquatic 


Refer also to citation(s) 12056, 12348, 12598, 12600, 12679, 
13006, 13075, 13595, 13803, 13819, 13823, 13824, 13834, 13846, 
14037, 14060, 14097, 14170, 14659 


13861 (ANL/ER/PP-80505) Suspended sediment transport 
in the benthic nepheloid layer in southeastern Lake Michigan. 
Hawley, N. (Great Lakes Environmental Research Lab., Ann Arbor, 
MI (United States)); Lesht, B.M. Argonne National Lab., IL (United 
States). [1995]. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95007143. Source: OSTI; NTIS; GPO Dep. 

Time series observations of water temperature, water trans- 
parency, and current velocity were made at four stations located 
on the lake slope of southeastern Lake Michigan. The observations 





show that during stratified conditions the benthic nepheloid layer is 
probably not maintained by the local resuspension of bottom 
sediment. A more likely source is sediment resuspended further in- 
shore and then transported across the shelf and slope during 
downwelling events. Internal wave action may be an important 
source of energy for this transport. Although sediment trap studies 
suggest that resuspension does occur, it is more likely that in- 
creased fluxes observed near the bottom are due to the vertical 
redistribution of material already in suspension. A benthic neph- 
eloid layer also exists at times during the unstratified period, when 
occassionally enough energy reaches the bottom to directly resus- 
pend bottom material at the sites. 


13862 (CEA-N-2756, pp. 323-328) Measurements of very 
low radioactivities in environmental samples: Ge HP detectors 
installed in Modane underground laboratory. Millies-Lacroix, 
J.C. (Service Mixte de Securite Radiologique, 91 - Montlhery 
(France)); Bourlat, Y.; Abt, D. CEA Centre d’Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. des Applications et de la Metrologie 
des Rayonnements lonisants. May 1994. (In French). (CONF- 
9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Environmental survey of French Polynesia, including the nuclear 
experiments sites, is monitored by the SMSR (Service Mixte de 
Securite Radiologique). Three low background noise high-purity 
germanium detector systems, installed in the Modane underground 
laboratory, are used to permit investigating the lowest possible 
concentration levels relating to the artificial radionuclides which 
may be present, at trace level, in the environment. This laboratory, 
located near the mid-point of the Frejus road tunnel, is shielded 
from cosmic radiation by 1,700 meters of rock, thus cutting signifi- 
cantly the background level compared with the operating conditions 
of an equivalent system located in a building at ground levei. Three 
examples of use for the detection of very low traces in environment 
samples are given: measurement of atmospheric ‘Cs and '9’Cs, 
137Cs profile in ocean and measurement of oceanic plankton. The 
new facility has made it possible to detect with good accuracy the 
137Cs activity of aerosol particles in the atmosphere at Mururoa 
and Tahiti, i.e, 1.6.10—” Ba/m® in 1992 as compared with 6.7.10-7 
Ba/m® measured in the atmosphere at Montlhery, near Paris. Ap- 
proximately 55% of the latter figure is thought to be due to the 
Chernoby! fallout (an estimate based on the '**Cs measurement). 
(authors). 8 figs., 6 tabs., 10 refs. 


13863 (CRIE-U-93056) Development of water purification 
technologies for intensive fish culture. 11. Material balance in 
the fish culture system and evaluation of physical-chemical 
treatment. Takeda, S. (Central Research Institute of Electric Power 
Industry, Tokyo (Japan)); Kikuchi, K. Central Research Inst. of 
Electric Power Industry, Tokyo (Japan). Mar 1994. 23p. (In Japan- 
ese). Order Number DE95764058. Source: OSTI; NTIS; Available 
from Central Research Institute of Electric Power Industry, 1-6-1, 
Ote-machi, Chiyoda-ku, Tokyo, Japan. 

Concerning the culture of flounders in a closed recirculating fish 
culture system, the material balance in the system and the organic 
matter removal effect by means of physical-chemical methods were 
studied. Using the fish culture system with a total water volume of 
3m°, about 150 flounders were cultivated for two months. The sys- 
tem was equipped with a bottom cleaner, an ultraviolet sterilizer, 
an ozone generator, and protein skimmers as physical-chemical 
purifying devices. The material balance of C and N were estimated 
based on the analytical results on fish body, culture water, and 
sludge at the end of the experiment. Accumulated C and N, which 
had been given as the compound feed, were 30% and 40% in the 
fish body, 1% and 2% as dissolved organic matters in the culture 
water, and 5% and 4% in the sludge, respectively. About 54% of N 
in the feed was accumulated as nitrate in the culture water. The 
dissolved and suspended organic matters were considerably re- 
duced by the physical-chemical treatment. The weight gain of 
flounders and the feed efficiency were improved. The ultraviolet ir- 
radiation, among the investigated physical-chemical treatments, 
was most effective for removal of dissolved organic matters in the 
system. 25 refs., 12 figs., 2 tabs. 


54 ENVIRONMENTAL SCIENCES 
5403 Environmental Sciences, Aquatic 


13864 (DOE/ER/61208-4) Measurement of heterogeneous 
chemical processes relevant to aerosol surfaces and trace 
gases active in the marine environment. Progress report, 
February 1994—January 1995. Davidovits, P. (Boston College, 
Chestnut Hill, MA (United States). Dept. of Chemistry); Worsnop, 
D.R.; Zahniser, M.S.; Jayne, J.T.; Kolb, C.E. Boston Coll., Chestnut 
Hill, MA (United States). Feb 1995. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER61208. 
Order Number DE95008337. Source: OSTI; NTIS; GPO Dep. 

Biogenically produced reduced sulfur compounds from the ma- 
rine environment, deliver a sulfur burden to the atmosphere which 
is about half as large as that due to sulfur oxides produced by fos- 
sil fuel combustion. The multiphase chemical processes for these 
species must be understood in order to evaluate the relative roles 
of biogenic and combustion produced sulfur oxides over the 
oceans. The aim of the studies funded by the subject DOE grant is 
to measure parameters governing the heterogeneous chemistry of 
the species occurring in the marine environment. During the past 
year, uptake studies for the sulfur species MSA, DMSO, DMSOz, 
DMS, OCS, CS2, H2S, and CH3SH have been finalized. Studies of 
the reactive uptake of Clo and Bro by Br~ and I~ solutions as a 
function of temperature have been completed. The uptake of O3 by 
aqueous Nal solutions has also been studied for the purpose of 
comparison. We have begun co-deposition studies and have ob- 
tained some preliminary results for the codeposition with ozone of 
DMS, DMSO, DMSOz and MSA. For the next phase of the work, a 
new horizontal bubbler apparatus was designed and built and con- 
struction to improve the detection sensitivity of the apparatuses 
was begun. Altogether during 1994, 8 articles have been accepted 
for publication and 2 Ph.D. dissertations have been submitted and 
approved. 


13865  (IAEA-TECDOC-777, pp. 11-41) On calibration and 


validation of mathematical models for the interpretation of en- 
vironmental tracer data in aquifers. Zuber, A. (institute of Nuclear 
Physics, Cracow (Poland)). International Atomic Energy Agency, 


Vienna (Austria). Dec 1994. (CONF-9306414—: Final research co- 
ordination meeting on mathematical models and their applications 
to isotope studies in groundwater hydrology, Vienna (Austria), 1-4 
Jun 1993). In Mathematical models and their applications to isotope 
studies in groundwater hydrology. Proceedings of a final research 
co-ordination meeting held in Vienna, 1-4 June 1993. 283p. Order 
Number DE95624778. Source: OSTI; NTIS (US Sales Only); INIS. 

Calibration and validation of mathematical models for the inter- 
pretation of environmental tracer data in acquifers are reviewed. 
Definitions of basic terms are recalled and the importance of cali- 
bration and validation processes for obtaining satisfactory results is 
discussed. The ages of ideal tracers are understood as those cor- 
responding to the ages of water molecules, whereas the water 
ages are understood as those defined by the water flux in Darcy’s 
law. In fissured rocks, flow and tracer velocities (or exit ages) differ 
by retardation factor caused by matrix diffusion (Rp) which is equal 
to the ratio of total to fissure porosity, and in a good approximation 
to the ratio of matrix to fissure porosity. Thus tracer ages must not 
be interpreted in terms of water ages. In consequence, though the 
environmental tritium as well as the stable isotopes of oxygen and 
hydrogen can be regarded as ideal groundwater tracers, their ages 
in fractured rocks may exceed by orders of magnitudes the water 
ages. In the case of '4C, additional retardation is caused by inter- 
actions between dissolved carbonate species and solid carbonates 
in the matrix. Which makes quantitative age determinations by the 
14C method unreliable. Therefore, model validation should be at- 
tempted whenever possible. 62 refs. 


13866 (IAEA-TECDOC-~777, pp. 67-92) ELLAM: An effective 
tool for modelling sharp fronts in quantitative isotopic hydro- 
ogy. Herrera, |. (Universidad Nacional Autonoma de Mexico, 
Mexico City (Mexico)). International Atomic Energy Agency, Vienna 
(Austria). Dec 1994. (CONF-9306414—-: Final research co- 
ordination meeting on mathematical models and their applications 
to isotope studies in groundwater hydrology, Vienna (Austria), 1-4 
Jun 1993). In Mathematical models and their applications to isotope 
studies in groundwater hydrology. Proceedings of a final research 
co-ordination meeting held in Vienna, 1-4 June 1993. 283p. Order 
Number DE95624778. Source: OSTI; NTIS (US Sales Only); INIS. 
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The main topic of study of Quantitative Isotopic Hydrology is the 
transport of isotopes by water flowing in a porous medium, and 
their interactions. The mathematical models of such processes are 
based in the advection-diffusion equation or systems of such equa- 
tions. Until recently, effective mass conservative algorithms 
capable of modelling advection-dominated transport were lacking. 
However, many of the difficulties encountered previously have 
been overcome by ELLAM methods, recently developed by the au- 
thor and coworkers. Here, the different implementations of ELLAM 
methods that exist at present, are presented and evaluated, with 
the purpose of making them more readible available to the scien- 
tific community working in Quantitative Isotopic Hydrology. (author). 
45 refs, 4 figs, 2 tabs. 


13867 (IAEA-TECDOC-777, pp. 93-122) Assessment of 
groundwater fluxes and transmissivities by environmental 
tracers: Summary of theory, application and sensitivity analy- 
sis. Adar, E.M. (Ben-Gurion Univ. of the Negev, Sede Boker 
(Israel)). International Atomic Energy Agency, Vienna (Austria). 
Dec 1994. (CONF-9306414—: Final research co-ordination meeting 
on mathematical models and their applications to isotope studies in 
groundwater hydrology, Vienna (Austria), 1-4 Jun 1993). In Mathe- 
matical models and their applications to isotope studies in 
groundwater hydrology. Proceedings of a final research co- 
ordination meeting held in Vienna, 1-4 June 1993. 283p. Order 
Number DE95624778. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper demonstrates the implementation of a novel mathe- 
matical model for assessing groundwater fluxes and distribution of 
transmissivities in groundwater basin with several sources of 
recharge. It is based on the assumption that each source is associ- 
ated with unique characteristics of isotopic ratios and dissolved 
constituents. The model applies to basins with complex hydrogeo- 
logical structures for which scarce physical hydrologic information 
is available. The model is based on spatial distribution of environ- 
mental tracers and relies heavily on stable isotopes of oxygen and 
hydrogen. It is assumed that spatial variations of dissolved con- 
stituents and isotopic ratios in the aquifer can be attributed to 
mixing and dilution of several sources of groundwater recharge. 
Tracers are assumed to be conservative along the flow path. The 
flow domain is discretized into mixing cells based on the distribu- 
tion of the dissolved constituents. Environmental tracers are then 
used to write a set of water and mass balance equations in a com- 
partmental flow system. The model has been tested for two multi- 
cell flow systems with synthetic data for which a precise analytical 
solution is available. The model was later implemented for a 
steady flow system to estimate recharge, internal fluxes and trans- 
missivities in an arid alluvial basin of the southern Arava Valley, 
Israel. Results indicate that the calculated transmissivities for the 
alluvial aquifer of the southern Arava are close to what was 
obtained with interference pumping tests. Sensitivity analysis indi- 
cates that (1) the model is extremely sensitive to the accuracy of 
the chemical and isotope constituents assigned to the external flow 
components and to each aquifer compartment, and (2) the accu- 
racy of the assessed transmissivities is highly related to both 
precise tracers’ concentrations and to the assigned geometry of the 
cells. (author). 43 refs, 12 figs, 3 tabs. 


13868 (IAEA-TECDOC-—777, pp. 123-145) Fluid flow and so- 
lute transport in fractured media. Moreno, L. (Royal Inst. of 
Tech., Stockholm (Sweden)); Neretnieks, |. International Atomic 
Energy Agency, Vienna (Austria). Dec 1994. (CONF-9306414-: Fi- 
nal research co-ordination meeting on mathematical models and 
their applications to isotope studies in groundwater hydrology, Vi- 
enna (Austria), 1-4 Jun 1993). In Mathematical models and their 
applications to isotope studies in groundwater hydrology. Proceed- 
ings of a final research co-ordination meeting held in Vienna, 1-4 
June 1993. 283p. Order Number DE95624778. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A model is proposed to describe flow and transport in fractured 
rocks. It is based on the concept of a network of channels. This 
approach is backed by observations in drifts and tunnels that flow 
in fractured rocks takes place in sparse narrow effluent locations 
with widths typically less than 10 cm and a channel frequency of 
one channel per a few square meters to one channel per more 
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than a hundred square meters. Observations in boreholes also in- 
dicate that there are large distances, tens to hundreds of meters, 
between the most conductive sections in boreholes. For visualiza- 
tion purposes the model is displayed on a rectangular grid. The 
individual channels are given stochastically selected conductances. 
Flowrate calculations have been performed in grids of sizes 
20*20*20 channels in most cases but larger grids have also been 
used. For large standard deviations in conductances, greater than 
1.6 in the log normal distribution (base 10), channeling becomes 
pronounced with most of the water flowing in a few paths. The ef- 
fluent patterns and flowrate distributions obtained in the simulations 
have been compared to three different field measurements of 
flowrate distributions in drifts and tunnels. Standard deviations of 
channels conductances were between 1.6 and 2.4 or more in 
some cases. Channel lengths were found to vary between 1.2 m 
and 10.2 m in the different sites. A particle tracking technique was 
used to simulate solute transport in the network. Nonsorbing as 
well as sorbing tracer transport can be simulated and by a special 
technique also tracers that diffuse into the rock matrix can be simu- 
lated. Tracer measurements in one site, Stripa, were used to 
compare dispersivities. These were large, Peclet numbers less than 
5 both in simulations and the field results. From the Stripa tracer 
data it was also found that the tracers were taken up into the rock 
matrix by molecular diffusion. (author). 21 refs, 8 figs, 4 tabs. 


13869 (IAEA-TECDOC-~777, pp. 147-178) Synthesis of geo- 
chemical, isotopic and groundwater modelling analysis to 
explain regional flow in a coastal aquifer of southern Oahu, 
Hawaii. Voss, C.|. (Geological Survey, Reston, VA (United States)); 
Wood, W.W. International Atomic Energy Agency, Vienna (Austria). 
Dec 1994. (CONF-9306414—: Final research co-ordination meeting 
on mathematical models and their applications to isotope studies in 
groundwater hydrology, Vienna (Austria), 1-4 Jun 1993). In Mathe- 
matical models and their applications to isotope studies in 
groundwater hydrology. Proceedings of a final research co- 
ordination meeting held in Vienna, 1-4 June 1993. 283p. Order 
Number DE95624778. Source: OSTI; NTIS (US Sales Only); INIS. 

Regional geohydrologic characterization of the flow field in the 
coastal stratified basalt aquifer of the Pearl Harbor are in southern 
Oahu, Hawaii, is provided by a synthesis of geochemical and 
isotopic information, collected in vertical profiles and numerical sim- 
ulation of the variable-density groundwater flow. The simple 
geochemical reactions in this aquifer system allow clear interpreta- 
tion of water chemistry and isotopic data. The chemical and stable 
isotope composition of all samples is well-explained by simple mix- 
ing of the three types of water. The major reaction in the saltwater 
is sodium-calcium exchange, which increases calcium concentra- 
tion over that of seawater, but which has negligible effect on 
carbon-14 dating. There is no evidence of calcite dissolution affect- 
ing the freshwater. Extrapolated aquifer saltwater carbon-13 
content is somewhat lighter than oceanic values, probably indica- 
tive of oxidation of organic carbon. The characterization of both the 
freshwater and saltwater flow field obtained from geochemical anal- 
ysis is consistent with regional hydrologic behaviour of the Pearl 
Harbor area represented by the cross-sectional variable-density 
flow and solute transport model of Voss and Souza (1993). This 
model was based only on analysis of hydraulic data and vertical 
salinity profiles through the freshwater lens and saltwater transition 
zone. Thus, the simple-structured numerical model, which included 
an estimate of regional effective porosity for flow (0.04) that could 
not be verified on the basis of data existing at that time, can 
explain all currently-available geochemical and hydraulic field infor- 
mation. This may be the first analysis in which it was possible to 
corroborate ground-water model-calculated density-driven saltwater 
velocities in a coastal aquifer with flow velocity determined from 
chemical and isotopic field data. 25 refs, 20 figs, 1 tab. 


13870 (IAEA-TECDOC-777, pp. 179-207) Calibration and 
verification of a regional groundwater flow model by com- 
paring simulated and measured environmental isotope 
concentrations. An application to the Alnarp aquifer system in 
southwestern Sweden. Barmen, G. (Lund Univ., Lund (Sweden). 
Lund Inst. of Technology). International Atomic Energy Agency, 
Vienna (Austria). Dec 1994. (CONF-9306414—: Final research co- 
ordination meeting on mathematical models and their applications 





to isotope studies in groundwater hydrology, Vienna (Austria), 1-4 
Jun 1993). In Mathematical models and their applications to isotope 
studies in groundwater hydrology. Proceedings of a final research 
co-ordination meeting heid in Vienna, 1-4 June 1993. 283p. Order 
Number DE95624778. Source: OSTI; NTIS (US Sales Only); INIS. 

Environmental isotope studies and computerized groundwater 
flow modelling and radioisotope transport modelling have been ap- 
plied to the large system of reservoirs in the sedimentary deposits 
of southwestern Scania, Sweden. The stable isotopes *H, '®O and 
13C and the radioactive 5H and '*C have been measured and the 
results obtained can improve the estimations of the periods of 
recharge and the average circulation times of the groundwater 
reservoirs studied. A groundwater flow model based on finite differ- 
ence techniques and a continuum approach has been modified by 
data from traditional hydrogeological studies. A calibration against 
piezometric records has been made for 1970, assuming steady- 
state conditions, and also for the transient evolution from 1840 to 
1988. The computer code NEWSAM has also been used to simu- 
late steady-state and transient isotope transport in the area 
studied, taking into account advective transport with radioactive de- 
cay. The interacting groundwater reservoirs studied have been 
represented by a three-dimensional grid in the numerical model. A 
major merit of this combination of isotope hydrogeology and re- 
gional flow and transport modelling is that the isotope transport 
simulations help to demonstrate where zones particularly vulnera- 
ble to pollution are situated. However, there are several difficulties 
concerning the detailed, quantitative interpretations of the results, 
and these difficulties must be the focus of future work. Even if the 
aquifer system studied here can be classified as unusually homo- 
geneous and well-defined, the number of isotope measurements is 
small compared to the extension of the system. Furthermore, the 
calculated concentrations are similar over large areas. Therefore, it 
is at present not possible to calibrate the isotope transport model 
by measured isotope concentrations in order to verify or reject the 
results of the underlying groundwater flow model. (author). 38 refs, 
13 figs, 1 tab. 


13871 


(IAEA-TECDOC-777, pp. 209-254) Application of hy- 
drogeochemical modelling for validation of hydrologic flow 
modelling in the Tucson basin aquifer, Arizona, United States 
of America. Kalin, R.M. (Georgia Univ., Athens, GA (United 
States)); Long, A. International Atomic Energy Agency, Vienna 


(Austria). Dec 1994. (CONF-9306414—: Final research co- 
ordination meeting on mathematical models and their applications 
to isotope studies in groundwater hydrology, Vienna (Austria), 1-4 
Jun 1993). In Mathematical models and their applications to isotope 
studies in groundwater hydrology. Proceedings of a final research 
co-ordination meeting held in Vienna, 1-4 June 1993. 283p. Order 
Number DE95624778. Source: OSTI; NTIS (US Sales Only); INIS. 

This work examined the hydrogeochemical evolution of Tucson 
basin groundwater, including isotope hydrology, geochemistry and 
age determinations. Results of mineralogic investigation on basin 
fill constrain water-rock geochemical reactions. Examination of 45 
years of water quality data shows that groundwater mining has af- 
fected water quality. Stable isotopes of carbon, oxygen, hydrogen, 
sulfur, and chlorine and radiocarbon, tritium and radon determina- 
tions refine the interpretation of hydrogeochemical evolution of 
Tucson basin groundwater as modelled with NETPATH. Two dis- 
tinct sampling periods, the first in 1965 and the second between 
1984 and 1989, resulted in the determination of groundwater ages 
for water mined two decades apart. Isotope hydrology and geo- 
chemical modelling suggest that much of the water presently mined 
from the Tucson basin has a component recharged during the last 
50 years. Increased sulfate concentrations suggest that heavy 
pumping in the northeastern basin induced increased leakage from 
lower units. Results of geochemical modelling indicate an average 
of 5 percent mountain-front recharge to the Ft. Lowell fm. along the 
northern aquifer margin. An increase in dissolved solids along the 
basin margin implies that this component to recharge has in- 
creased in the past decade. The radiocarbon age of the basin 
groundwater was compared with the temporal movement of water 
as modelled with MODFLOW and PATHSD. In general, the hydro- 
logic simulation agrees with both the distribution of tritium and the 
exponentially modelled water age, as determined with bomb- 
derived radiocarbon, for areas of the Tucson basin that contain 
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water less than 50 years in age. Hydrologic modelling failed to pre- 
dict the antiquity of recently sampled water in the central basin but 
is similar to age determinations on waters collected in 1965. (au- 
thor). 198 refs, 25 figs, 5 tabs. 


13872 (IAEA-TECDOC-777, pp. 255-282) Cyclic model for 
seasonal recharge and discharge of ground and spring water 
in the Valday experimental basin (humid zone) using environ- 
mental isotope data. Ferronskij, V.I. (Russian Academy of 
Sciences, Moscow (Russian Federation). Water Problems Inst.); 
Romanov, V.V.; Vlasova, L.S.; Kolesov, G.P.; Zavileiskij, S.A.; 
Dubinchuk, V.T. International Atomic Energy Agency, Vienna (Aus- 
tria). Dec 1994. .(CONF-9306414—: Final research co-ordination 
meeting on mathematical models and their applications to isotope 
studies in groundwater hydrology, Vienna (Austria), 1-4 Jun 1993). 
In Mathematical models and their applications to isotope studies in 
groundwater hydrology. Proceedings of a final research co- 
ordination meeting held in Vienna, 1-4 June 1993. 283p. Order 
Number DE95624778. Source: OSTI; NTIS (US Sales Only); INIS. 

The seasonal recharge and discharge of ground and spring wa- 
ter within a small experimental basin in humid zone near Lake 
Valday (56N, 33E) was studied using environmental tritium. The 
contribution and transit time of different sources of recharge and 
discharge of ground and spring water were identified. The sources 
appeared to be as follows: Precipitation and direct surface runoff 
with zero transit time, sandy layer with a transit time of 0.25 yr, the 
morain sandy loam with water age of 20 yr, and the local swamp 
with time of water exchange of 5 yr. The process of seasonal 
recharge and discharge of ground and spring water as a whole 
and by source components has cyclic regime. In this connection 
the cyclic model for description of the process is proposed and dis- 
cussed. (author). 3 refs, 13 figs, 2 tabs. 


13873 (INIS-BR-3451) Stable isotopes use in hydrogeology 
studies of mineral and thermal waters (Lindola region, Sao 
Paulo, Brazil). Yoshinaga, S. (Sao Paulo Univ., SP (Brazil)); Silva, 
A.A.K. de; Matsui, E. Sao Paulo Univ., SP (Brazil). Inst. de Geo- 
ciencias. 1991. 9p. (In Portuguese). (CONF-900014—: 6. Brazilian 
Congress on groundwaters, Porto Alegre (Brazil), 1990). Order 
Number DE95624169. Source: OSTI; NTIS (US Sales Only); INIS. 

Deuterium and oxygen-18 studies were used to investigate the 
origin and the mineralizing processes of the mineral water and 
thermal water in Aguas de Lindoia and Lindoia, Brazilian municipal 
districts. (M.V.M.). 


13874 (NIRS-RSD-102) Radioactivity survey data in Japan. 
Pt. 1. Environmental materials. National Inst. of Radiological Sci- 
ences, Chiba (Japan). Sep 1994. 36p. Order Number 
DE95757834. Source: OSTI; NTIS; INIS. 

This report provides radioactivity survey data in environmental 
materials, which was monthly collected from April through Septem- 
ber 1992. The samples were sent to the Japan Chemical Analysis 
Center from 46 contracted prefectures. The samples were pre- 
pared for radiochemical analysis. The concentrations of °°Sr and 
137Cs in respective samples are tabulated. The maximum concen- 
trations of Sr and 'S7Cs were 0.16+0.096 MBa/km* from Fukui 
in August and 0.26+0.040 MBa/km? from Utsunomiya in April, re- 
spectively, for rain and dry fallout (for domestic program); 
0.36+0.031 MBaq/km? from Niigata in June and 0.16+0.030 MBaq/ 
km? from Kochi in June for rain and dry fallout (for WHO program); 
0.0015+0.00095 mBaq/m* from Niigata in April-June and 
0.0026+0.00070 mBa/m? from Kumamoto in April-June for airbone 
dust; 4.2+0.18 mBaq/l from Ootsu in June and 0.40+0.11 mBa/l 
from Katsushika (Tokyo) in June for service water; 5.2+0.20 mBq/I 
and 3.2+0.22 mBq/I from Tsuruga (Fukui) in August for freshwater; 
1500+40 MBa/km? from Kosugi-machi (Toyama) in July and 
3400+70 MBa/km? from Kanazawa in July for soil; 3.0+0.35 mBa/I 
from Yoichi-bay (Hokkaido) in July and 4.1+0.40 mBaq/l from Ni- 
igata in July for sea water; and 0.77+0.14 Ba/kg-dried soil from 
Mutsu (Aomori) in August and 9.1+0.33 Ba/kg-dried soil from Ni- 
igata in July for sea sediments. (N.K.). 


13875 (PNL—10459) List of currently classified documents 
relative to Hanford Operations and of potential use in the 
Columbia River Comprehensive impact Assessment, January 
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1, 1973—June 20, 1994. Miley, T.B.; Huesties, L.R. Pacific North- 
west Lab., Richland, WA (United States). Feb 1995. 45p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE95008085. Source: 
OSTI; NTIS; GPO Dep. 

The Columbia River Comprehensive Impact Assessment (CRCIA) 
Project seeks to estimate the current risk from the Columbia River 
resulting from past and present Hanford activities. To resolve the 
question of the current risk, it is necessary for the CRCIA Project 
to have access to any classified information that may be relevant 
to this study. The purpose of this report is to present the results of 
the search for relevant classified information. There are two classi- 
fied matter control centers operated by two prime contractors at 
the Hanford Site. One is operated by Pacific Northwest Laboratory 
(PNL) and the other is operated by Westinghouse Hanford Com- 
pany (WHC). Only the WHC collection contained information 
relevant to a study of the Columbia River in the time frame of inter- 
est: January 1, 1973 through June 20, 1994. A list of the classified 
documents in the WHC collection is maintained in the WHC Classi- 
fied Document Control database. The WHC Classified Document 
Control database was searched. The search criteria were the dates 
of interest and the basic keywords used for the CRCIA Project's 
data compendium (Eslinger et al. 1994). All Hanford-generated, 
Hanford-related entries that were applicable to the CRCIA Project 
and the dates of interest were provided. The resulting list of 477 ti- 
tles comprises the Appendix of this report. The information give for 
each title is exactly as it appears in the database. Any inconsisten- 
cies are the result of duplicating the database. 


13876 (PNL-SA-25416) Deep convection in the Arctic: The 
evaluation of results from an OGCM with a new convection 
parameterization. Paluszkiewicz, T. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Hibler, L.F.; Romea, R.D. Pacific 
Northwest Lab., Richland, WA (United States). Jan 1995. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-950153-2: 4. conference on 
polar meteorology and oceanography, Dallas, TX (United States), 
15-20 Jan 1995). Order Number DE95008927. Source: OSTI; 
NTIS; GPO Dep. 

The current generation of ocean general circulation models 
(OGCMS) uses a convective adjustment scheme to remove static 
instabilities and to parameterize shallow and deep convection. In 
simulations used to examine climate-related scenarios, investiga- 
tors found that in the Arctic regions, the OGCM simulations did not 
produce a realistic vertical density structure, did not create the 
correct quantity of deep water, and did not use a time-scale of ad- 
justment that is in agreement with tracer ages or observations. A 
possible weakness of the models is that the convective adjustment 
scheme does not represent the process of deep convection ade- 
quately. Consequently, a penetrative plume mixing scheme has 
been developed to parameterize the process of deep open-ocean 
convection in OGCMS. This new deep convection parameterization 
was incorporated into the Semtner and Chervin (1988) OGCM. The 
modified model (with the new parameterization) was run in a sim- 
plified Nordic Seas test basin: under a cyclonic wind stress and 
cooling, stratification of the basin-scale gyre is eroded and deep 
mixing occurs in the center of the gyre. In contrast, in the OGCM 
experiment that uses the standard convective adjustment algo- 
rithm, mixing is delayed and is wide-spread over the gyre. 


13877 (SAND-95-0289C) Transport processes investiga- 
tion: A necessary first step in site scale characterization 
plans. Roepke, C. (Sandia National Labs., Albuquerque, NM 
(United States)); Glass, R.J.; Brainard, J.; Mann, M.; Kriel, K.; Holt, 
R.; Schwing, J. Sandia National Labs., Albuquerque, NM (United 
States). [1995]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. (CONF-950216- 
77: Waste management ’95, Tucson, AZ (United States), 26 Feb - 
2 mar 1995). Order Number DE95008532. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We propose an approach, which we call the Transport Processes 
Investigation or TPI, to identify and verify site-scale transport pro- 
cesses and their controls. The TP! aids in the formulation of an 
accurate conceptual model of flow and transport, an essential first 
step in the development of a cost effective site characterization 


308 ERA Vol. 20, No. 6 


strategy. The TP! is demonstrated in the highly complex vadose 
zone of glacial tills that underlie the Fernald Environmental Reme- 
diation Project (FEMP) in Fernald, Ohio. As a result of the TPI, we 
identify and verify the pertinent flow processes and their controls, 
such as extensive macropore and fracture flow through layered 
clays, which must be included in an accurate conceptual model of 
site-scale contaminant transport. We are able to conclude that the 
classical modeling and sampling methods employed in some site 
characterization programs will be insufficient to characterize 
contaminant concentrations or distributions at contaminated or haz- 
ardous waste facilities sited in such media. 


13878 (SLU-VV-EKOHYD-35) Seasonal nitrogen fluxes and 
denitrification in ponds - a simple model approach. Kellner, E. 
Swedish Univ. of Agricultural Sciences, Uppsala (Sweden). Dept. 
of Soil Sciences. 1993. 45p. (In Swedish). Order Number 
DE95755180. Source: OSTI; NTIS. 

A simple model was developed in order to investigate nitrogen 
retention by denitrification in ponds under the influence of different 
pond dimensions. Model input data, concerning water flow rate and 
nitrate concentration in the water, were taken from runoff records 
from two small basins on arable land in southern Sweden. A water 
volume balance and a nitrate-nitrogen balance were determined in 
discrete time increments. The denitrification was assumed to take 
place only in the bottom sediments, depending on the nitrate 
concentration of the pond water. Four different calculations of deni- 
trification was performed, representing two different sediment types 
with two seasonal variations respectively, in addition, the calcula- 
tions were performed in three different ways, in three versions. In 
version 1 the nitrate concentration was assumed to be homoge- 
neous in the whole of the pond, while in versions 2 and 3 the pond 
was divided into eight sections, in order to get more diversified 
concentrations in the pond. In version 3, a bottom outlet was 
added with the intention of getting a smoother outflow. Calculations 
with the versions 2 and 3 were mainly performed with the purpose 
to compare them and combinations of them with each other, both 
in large single ponds and in pond systems/series with ponds of dif- 
ferent sizes. 19 refs, 26 figs, 12 tabs 


13879 (VYH-JULK-A188) Acidification of inland waters. 
Mononen, P.; Lozovik, P. (eds.). National Board of Waters and En- 
vironment, Helsinki (Finland). 1994. 141p. (CONF-9106466—-: 3. 
Soviet-Karelian - Finnish symposium on water problems, Joensuu 
(Finland), 3-7 Jun 1991). Order Number DE95755125. Source: 
OSTI; NTIS. 

In June 1991 the third Finnish-Karelian Symposium on water 
problems was held in Joensuu, Finland. The title of the symposium 
was ‘Acidification of inland waters’. Acidification research pro- 
grammes including results were presented in a total of 11 papers, 
which were as follows: the Effect of Acid Deposition on Waters, 
Entrance of Chemical Substances with Precipitation in Karelia, 
Snow contamination caused by an Ore-dressing Mill, Effects of 
Acidification on the Biota of Freshwater Ecosystems, Zooplankton 
and Macrobenthos in small Acidic Lakes of South Karelia, the Ef- 
fects of Acid Deposition on Fish Populations of Small Lakes in 
Finland, the Character of the Algal Flora of some Oligohumic 
Lakes of South Karelia in Finland, the Character of the Algal Flora 
of some Oligohumic Lakes of South Karelia with Different Degrees 
of Acidity, Macrophytes in Biomonitoring Fresh Water Acidification, 
Acidification and Trace Metals in Lakes, Experimental Research on 
Heavy Metal Toxicity in an Acidic Environment and the Effects of 
Forest Clear-Cutting and Soil Preparation on the Water Quality of 
Small Forest Brooks. 
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13886 (ANL/MCS/CP-83621) Parallel continuation-based 
global optimization for molecular conformation and protein 
folding. Coleman, T.F. (Cornell Univ., Ithaca, NY (United States)); 
Wu, Z. Argonne National Lab., IL (United States). [1994]. 22p. 
Sponsored by Cornell Univ., Ithaca, NY (United States);National 
Science Foundation, Washington, DC (United States);Department 
of Defense, Washington, DC (United States);National Insts. of 
Health, Bethesda, MD (United States);New York State Govern- 
ment, Alb DOE Contract W-31109-ENG-38. (CONF-941118—10: 
Supercomputing '94 meeting, Washington, DC (United States), 14- 
18 Nov 1994). Order Number DE95005860. Source: OSTI; NTIS; 
GPO Dep. 

This paper presents the authors’ recent work on developing par- 
allel algorithms and software for solving the global minimization 
problem for molecular conformation, especially protein folding. 
Global minimization problems are difficult to solve when the objec- 
tive functions have many local minimizers, such as the energy 
functions for protein folding. In their approach, to avoid directly 
minimizing a “difficult” function, a special integral transformation is 
introduced to transform the function into a class of gradually 
deformed, but “smoother” or “easier” functions. An optimization pro- 
cedure is then applied to the new functions successively, to trace 
their solutions back to the original function. The method can be ap- 
plied to a large class of nonlinear partially separable functions 
including energy functions for molecular conformation and protein 
folding. Mathematical theory for the method, as a special continua- 
tion approach to global optimization, is established. Algorithms with 
different solution tracing strategies are developed. Different levels 
of parallelism are exploited for the implementation of the algorithms 
on massively parallel architectures. 


13881 (CONF-9410304—1) Luminescent and electroactive 
labels for DNA sequencing and mapping. Brown, G.M. Oak 


Ridge National Lab., TN (United States). [1994]. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 


840R21400. From Inorganic seminar; Knoxville, TN (United 
States); 13 Oct 1994. Order Number DE95006529. Source: OSTI; 
NTIS; GPO Dep. 

New labels for DNA based on metalloorganic compounds that 
are either electrochemically active or have long-lived luminescent 
excited states have been prepared. A derivative of the macrocyclic 
chelating agent, 1,4,7,10-tetracyclododecane-1 ,4,7,10-tetraacetic 
acid (DOTA) was used to attach the lanthanide [Ln(Ill)] ion to 
oligonucleotides. This ligand proved stable providing kinetically in- 
ert complexes with such metal ions. 


13882 (CONF-950226-25) Laser desorption mass spec- 
trometry for DNA analysis and sequencing. Chen, C.H.; 
Taranenko, N.I.; Tang, K.; Allman, S.L. Oak Ridge National Lab.., 
TN (United States). [1995]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. From 
SPIE ‘95: SPIE conference on optics, electro-optics, and laser ap- 
plication in science, engineering and medicine; San Jose, CA 
(United States); 5-10 Feb 1995. Order Number DE95008777. 
Source: OSTI; NTIS; GPO Dep. 

Laser desorption mass spectrometry has been considered as a 
potential new method for fast DNA sequencing. Our approach is to 
use matrix-assisted laser desorption to produce parent ions of DNA 
segments and a time-of-flight mass spectrometer to identify the 
sizes of DNA segments. Thus, the approach is similar to gel elec- 
trophoresis sequencing using Sanger’s enzymatic method. 
However, gel, radioactive tagging, and dye labeling are not 
required. In addition, the sequencing process can possibly be fin- 
ished within a few hundred microseconds instead of hours and 
days. In order to use mass spectrometry for fast DNA sequencing, 
the following three criteria need to be satisfied. They are (1) detec- 
tion of large DNA segments, (2) sensitivity reaching the femtomole 
region, and (3) mass resolution good enough to separate DNA 
segments of a single nucleotide difference. It has been very difficult 
to detect large DNA segments by mass spectrometry before due to 
the fragile chemical properties of DNA and low detection sensitivity 
of DNA ions. We discovered several new matrices to increase the 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5504 Genetics 


production of DNA ions. By innovative design of a mass spectrom- 
eter, we can increase the ion energy up to 45 KeV to enhance the 
detection sensitivity. Recently, we succeeded in detecting a DNA 
segment with 500 nucleotides. The sensitivity was 100 femtomole. 
Thus, we have fulfilled two key criteria for using mass spectrometry 
for fast DNA sequencing. The major effort in the near future is to 
improve the resolution. Different approaches are being pursued. 
When high resolution of mass spectrometry can be achieved and 
automation of sample preparation is developed, the sequencing 
speed to reach 500 megabases per year can be feasible. 


13883 (NEDO-GET—9302) Investigation on energy conver- 
sion technology using biochemical reaction elements. 2. New 
Energy and Industrial Technology Development Organization, 
Tokyo (Japan). Mar 1994. 252p. (In Japanese). Order Number 
DE95759250. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

For measures taken for resource/energy and environmental is- 
sues, a study is made on utilization of microbial biochemical 
reaction. As a reaction system using chemical energy, cited is pro- 
duction of petroleum substitution substances and food/feed by CO2 
fixation using hydrogen energy and hydrogen bacteria. As to photo 
energy utilization, regarded as promising are CO2 fixation using 
photo energy and microalgae, and production of hydrogen and 
useful carbon compound using photosynthetic organisms. As living 
organism/electric energy interconversion, cited is the culture of 
chemoautotrophic bacteria which fix CO2 using electric energy. For 
enhancing its conversion efficiency, it is important to develop a 
technology of gene manipulation of the bacteria and a system to 
use functional biochemical elements adaptable to the electrode re- 
action. With regard to utilization of the microorganism metabolic 
function, the paper presents emission of soluble nitrogen in the hy- 
drosphere into the atmosphere using denitrifying bacteria, removal 
of phosphorus, reduction in environmental pollution caused by 
heavy metal dilute solutions, and recovery as resources, etc. 533 
refs., 95 figs., 29 tabs. 


13884 (PNL-SA-25462) Catalytic activity of nuclease P1: 
Experiment and theory. Miller, J.H. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Falcone, J.M.; Shibata, M.; Box, H.C. 
Pacific Northwest Lab., Richland, WA (United States). Oct 1994. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9410280—1: International work- 
shop on radiation damage in DNA: relationships at early times, 
Gleneden, OR (United States), 1-6 Oct 1994). Order Number 
DE95004956. Source: OSTI; NTIS; INIS; GPO Dep. 

Nuclease P1 from Penicillium citrinum is a zinc dependent glyco- 
enzyme that recognizes single stranded DNA and RNA as 
substrates and hydrolyzes the phosphate ester bond. Nuclease PI 
seems to recognize particular conformations of the phosphodiester 
backbone and shows significant variation in the rate of hydrolytic 
activity depending upon which nucleosides are coupled by the 
phosphodiester bond. The efficiency of nuclease PI in hydrolyzing 
the phosphodiester bonds of a substrate can be altered by modifi- 
cations to one of the substrate bases induced by ionizing radiation 
or oxidative stress. Measurements have been made of the effect of 
several radiation induced lesions on the catalytic rate of nuclease 
Pl. A model of the structure of the enzyme has been constructed in 
order to better understand the binding and activity of this enzyme 
on various ssDNA substrates. 


5504 Genetics 
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13885 (DOE/ER/61392-T1) Human genetics education for 
middie and secondary science teachers. Third annual report, 
April 1, 1994-March 30, 1995. Collins, D.L.; Segebrecht, L.; 
Schimke, R.N. Kansas Univ., Kansas City, KS (United States). 
Medical Center. Dec 1994. 116p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-92ER61392. Order 
Number DE95008629. Source: OSTI; NTIS; GPO Dep. 

This project is designed to increase teachers’ knowledge of the 
Human Genome Project (HGP) with a focus on the ethical, legal 
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and social implications of genetic technology. The project provides 
educators with the newest information on human genetics including 
applications of genetic technology, updated teaching resources and 
lesson plans, peer teaching ideas to disseminate genetic informa- 
tion to students and other educators, and established liaisons with 
genetic professionals. 


13886 (UCRL-JC—117564) A database system for construct- 
ing, integrating, and displaying physical maps of chromosome 
19. Slezak, T.; Wagner, M.; Yeh, Mimi; Ashworth, L.; Nelson, D.; 
Ow, D.; Branscomb, E.; Carrano, A. Lawrence Livermore National 
Lab., CA (United States). Jun 1994. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940136-5: 27. Hawaii international conference on system 
sciences, Maui, HI (United States), 4-7 Jan 1994). Order Number 
DE95008054. Source: OSTI; NTIS; GPO Dep. 

Efforts are underway at numerous sites around the world to con- 
struct physical maps of all human chromosomes. These maps will 
enable researchers to locate, characterize, and eventually under- 
stand the genes that control human structure and function. 
Accomplishing this goal will require a staggering amount of innova- 
tion and advancement of biological technology. The volume and 
complexity of the data already generated requires a sophisticated 
array of computational support to collect, store, analyze, integrate, 
and display it in biologically meaningful ways. The Human Genome 
Center at Livermore has spent the last 6 years constructing a data- 
base system to support its physical mapping efforts on human 
chromosome 19. Our computational support team is composed of 
experienced computer professionals who share a common prag- 
matic primary goal of rapidly supplying tools that meet the 
ever-changing needs of the biologists. Most papers describing 
computational support of genome research concentrate on mathe- 
matical details of key algorithms. However, in this paper we would 
like to concentrate on the design issues, tradeoffs, and conse- 
quences from the point of view of building a complex database 
system to support leading-edge genomic research. We introduce 
the topic of physical mapping, discuss the key design issues in- 
volved in our databases, and discuss the use of this data by our 
major tools (DNA fingerprint analysis and overlap computation, 
contig assembly, map integration, and database browsing.) Given 
the advantage of hindsight, we discuss what worked, what didn’t, 
and how we will evolve from here. As early pioneers in this field 
we hope that our experience may prove useful to others who are 
now beginning to design and construct similar systems. 


13887 (UCRL-JC—117666) Automated integration of ge- 
nomic physical mapping data via parallel simulated annealing. 
Slezak, T. Lawrence Livermore National Lab., CA (United States). 
Jun 1994. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9406311-1: 3. in- 
ternational conference on bioinformatics and genome research, 
Tallahassee, FL (United States), 1-4 Jun 1994). Order Number 
DE95008057. Source: OSTI; NTIS; GPO Dep. 

The Human Genome Center at the Lawrence Livermore National 
Laboratory (LLNL) is nearing closure on a high-resolution physical 
map of human chromosome 19. We have build automated tools to 
assemble 15,000 fingerprinted cosmid clones into 800 contigs with 
minimal spanning paths identified. These islands are being ordered, 
oriented, and spanned by a variety of other techniques including: 
Fluorescence Insitu Hybridization (FISH) at 3 levels of resolution, 
ECO restriction fragment mapping across all contigs, and a mukti- 
tude of different hybridization and PCR techniques to link cosmid, 
YAC, AC, PAC, and PI clones. The FISH data provide us with par- 
tial order and distance data as well as orientation. We made the 
observation that map builders need a much rougher presentation of 
data than do map readers; the former wish to see raw data since 
these can expose errors or interesting biology. We further noted 
that by ignoring our length and distance data we could simplify our 
problem into one that could be readily attacked with optimization 
techniques. The data integration problem could then be seen as an 
M x N ordering of our N cosmid clones which “intersect” M larger 
objects by defining “intersection” to mean either contig/map mem- 
bership or hybridization results. Clearly, the goal of making an 
integrated map is now to rearrange the N cosmid clone “columns” 
such that the number of gaps on the object “rows” are minimized. 
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Our FISH partially-ordered cosmid clones provide us with a set of 
constraints that cannot be violated by the rearrangement process. 
We solved the optimization problem via simulated annealing per- 
formed on a network of 40+ Unix machines in parallel, using a 
server/client model built on explicit socket calls. For current maps 
we can create a map in about 4 hours on the parallel net versus 
4+ days on a single workstation. Our biologists are now using this 
software on a daily basis to guide their efforts toward final closure. 
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Refer also to citation(s) 13332, 13430, 13591, 13687, 13912, 
13913, 13920, 13922, 13924, 14045, 14067 


13888 (BNL-61356) Development and _ evaluation of 
copper-67 and samarium-153 labeled conjugates for tumor ra- 
dioimmunotherapy. Srivastava, S.C.; Mausner, L.F.; Mease, R.C.; 
Meinken, G.E.; Joshi, V.; Kolsky, K.; Sweet, M.; Steplewski, Z. 
Brookhaven National Lab., Upton, NY (United States). [1995]. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DE95007297. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The potential of utilizing receptor-specific agents such as mono- 
clonal antibodies (MAb), and MAb-derived smaller molecules, as 
carriers of radionuclides for the selective destruction of tumors has 
stimulated much research activity. The success of such applica- 
tions depends on many factors, especially the tumor binding 
properties of the antibody reagent, the efficiency of labeling and in- 
vivo stability of the radioconjugate and, on the careful choice of the 
radionuclide best suited to treat the tumor under consideration. The 
radiolabeled antibody technique for radioimmunotherapy (RIT), 
however, has experienced many limitations, and its success has 
not matched the expectations that were raised more than a decade 
ago. The problems that have been identified include: (i) degrada- 
tion of antibody immunoreactivity resulting from chemical 
manipulations required for labeling; (ii) lack of suitable radioiso- 
topes and methods for stable attachment of the radiolabel; (iii) 
in-vivo instability of the radioimmunoconjugates; (iv) excessive 
accumulation of activity in non-target locations; and (v) lack of ra- 
dioimmunoconjugate accessibility to cells internal to a tumor mass. 
A careful choice of the radionuclide(s) best suited to treat the tu- 
mor under consideration is one of the most important requirements 
for successful radioimmunotherapy. This study evaluates copper 67 
and samarium 153 for tumor radioimmunotherapy. 


13889 (CEA-N-2756, pp. 269-272) Hand-held gamma re- 
dioimmunodetection. Feasibility study by phantom simulating: 
clinic results. Curtet, C. (Institut de Biologie, 44 - Nantes 
(France)); Giacalone, F.; Bardies, M.; Peltier, P.; Thedrez, P.; 
Chatal, J.F.; Daniel, G.; Regnard, P. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work was to study the detection feasibility of 
small tumoral (colon carcinoma and thyroid medullary cancer) or 
non tumoral targets (osteoid osteoma) using an hand-held qenme 
probe. Patients have been injected with a radiotracer ("In or 
®™Tc, labelled or non labelled to monoclonal antibody). Clinical re- 
sults are reported comparing hand-held gamma probe results with 
biodistribution studies after specimen resection. In order to improve 
this attractive method it is necessary to enhance ratios between 
the signaVbackground and counts between tumoral tissues/normal 
tissues. Complementary study has been performed with an abdom- 
inal phantom simulating different tumor sizes and liver and vascular 
background. (authors). 3 figs., 8 refs. 


13890 (DOE/ER/61091-T2) Noninvasive evaluation of the 
cardiac autonomic nervous system. Final progress report, De- 
cember 24, 1993—February 28, 1994. Michigan Univ., Ann Arbor, 
MI (United States). [1994]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER61091. Order Num- 
ber DE95007485. Source: OSTI; NTIS; INIS; GPO Dep. 





During the first year of funding, C-11 hydroxyephedrine has been 
introduced as the first clinically usable norepinephrine analogue. 
Studies in normal volunteers and patients with various cardiac dis- 
orders indicated the feasibility of this tracer for further evaluation. 
Simultaneously, animal studies have been used to assess the use 
of these radiopharmaceuticals in ischemic injury in order to define 
neuronal damage. Current research focuses on the comparison of 
C-11 hydroxyephedrine with other neurotransmitters such as C-11 
epinephrine and C-11 threo-hydroxyephedrine. Epinephrine is 
primarily stored in vesicles of the nerve terminal, while threo- 
hydroxyephedrine is only substrate to uptake | mechanism. Such a 
combination of radiotracers may allow the dissection of uptake | 
mechanism as well as vesicular storage. In parallel to the refine- 
ment of presynaptic tracers for the sympathetic nervous system, 
the authors are developing radiopharmaceuticals to delineate the 
adrenergic receptors in the heart. The combined evaluation of pre- 
and postsynaptic nerve function will improve their ability to identify 
abnormalities. They are currently developing a new radiosynthesis 
of the hydrophilic adrenergic receptor antagonist C-11 CGP-12177 
which has been used by others for the visualization of adrenergic 
receptors in the heart. In addition, they are participating in the 
development of radiopharmaceuticals for the delineation of presy- 
naptic cholinergic nerve terminals. Derivatives of benzovesamicol 
have been labeled in their institution and are currently under inves- 
tigation. The most promising agent is F-18 benzovesamicol 
(FEBOBV) which allows the visualization of parasympathetic nerve 
terminals in the canine heart as demonstrated by preliminary PET 
data. A compilation of all publications funded by this grant is pre- 
sented in this report. 


13891 (EGG-2744, pp. 74-77) Physics parameters for an 
epithermal-neutron beam at the Georgia Institute of Technol- 
ogy. Nigg, D.W. (idaho National Engineering Lab., Idaho Falls, ID 
(United States)); Storr, G.J.; Wheeler, F.J. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). May 1994. DOE Contract AC07- 
761D01570. In INEL BNCT research program publications, 1993. 
210p. Order Number DE95002043. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Boron Neutron Capture Therapy (BNCT) research in the United 
States has focused on the use of epithermal (0.5 eV to 10 eV) 
neutron beams for treatment of certain highly-malignant primary 
brain tumors and possibly for treatment of metastatic malignant 
melanoma. Various types of epithermal neutron sources for BNCT 
have been proposed over the years. Reactor-based sources, 
accelerator-based sources, and radioactive neutron sources have 
all been extensively examined. The first practical, large-scale, ep- 
ithermal neutron beam for BNCT was installed at the Brookhaven 
Medical Research Reactor (BMRR). This beam was designed an 
constructed in a cooperative effort between Brookhaven National 
Laboratory (BNL) and the Idaho National Engineering Laboratory 
(INEL). It has been used extensively for BNCT research activities 
conducted by INEL, BNL, and others. Although the BMRR beam 
has served the BNCT research community well, and will continue 
to be a valuable research tool for the foreseeable future, there are 
also reasons to seriously consider the construction of an advanced 
epithermal neutron beam facility at the Georgia Institute of Technol- 
ogy Research Reactor (GTRR). The neutronic characteristics of the 
GTRR are such that a properly-designed epithermal neutron filter 
in the existing large horizontal medical irradiation port at this facility 
would offer certain significant improvements in performance relative 
to the BMRR beam. 


13892 (EGG-2744, pp. 239-622) In vivo and in vitro uptake 
of boronated compounds by B16-BL6 murine melanoma. El- 
stad, C.A. (College of Pharmacy, Pullman, WA (United States)); 
Meinkoth, K.R.; Mathison, B.A.; Meadows, G.G.; Kinder, D.H.; 
Hawthorne, M.F.; Shelly, K.; Feakes, D.A.; Bauer, W.F. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). May 1994. In JNEL 
BNCT research program publications, 1993. 210p. Order Number 
DE95002043. Source: OSTI; NTIS; INIS; GPO Dep. 

A crucial requirement for effective boron neutron capture therapy 
(BNCT) of cancer is the selective localization of high concentra- 
tions of boron in tumor tissue relative to adjacent normal tissue, 
thus minimizing damage to normal tissues caused by the neutron 
beam. Several promising boron compounds are presently available 
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as boron-delivery agents for neutron capture therapy of malignant 
melanoma. More are expected to be developed in the near future. 
Therefore, there is a need to experimentally describe these boron- 
delivery compounds in vitro and in vivo, to screen these agents by 
critically comparing their efficacies with known boronated agents, 
and to effectively optimize their BNCT potential. The authors have 
developed standardized in vivo and in vitro experimental assays to 
evaluate boron pharmacokinetics and distribution in tumor and con- 
trol (normal) cell lines after exposure to selected boron-delivery 
compounds. The authors have shown that boronated compounds 
accumulate both in vitro and in vivo in the highly invasive and 
metastatic B16-BL6 (BL6) murine melanoma. This project has em- 
phasized the potential of various boron compounds with affinities 
for melanin, such as para-boronophenylalanine (BPA) which is an 
analogue of natural melanin precursors, or of boron-delivery 


carriers such as liposomes which preferentially accumulate in neo- 
plastic tissue. 


13893 (IAEA-TECDOC~—748) Radionuclides in molecular 
technology for diagnosis of communicable diseases. I|nterna- 
tional Atomic Energy Agency, Vienna (Austria). May 1994. 131p. 
Order Number DE95624121. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The document contains those aspects of the proceedings from a 
training course and a seminar organized by IAEA in 1992 which 
focus on molecular techniques used for the diagnosis of communi- 
cable diseases. It is divided in two parts: Part | contains 5 
laboratory protocols for molecular techniques and Part Il contains 9 
of the 43 papers presented at the seminar which illustrates the 
application of molecular techniques. A separate abstract was pre- 
pared for each protocol and paper. Refs, figs and tabs. 


13894 (IAEA-TECDOC-748, pp. 31-40) Detection of en- 
teroinvasive Escherichia coli on a colony biot filter paper by 
hybridization with a 17 kb probe. Serichantalergs, O. (Armed 
Force Research Inst. of Medical Science, Bangkok (Thailand). 
Dept. of Microbiology); Sanghiran, C.; Cherdchu, K.; Us- 
awatanakul, W. International Atomic Energy Agency, Vienna 
(Austria). May 1994. In Radionuclides in molecular technology for 
diagnosis of communicable diseases. 131p. Order Number 
DE95624121. Source: OSTI; NTIS (US Sales Only); INIS. 

Enteroinvasive Escherichia coli (EIEC) and Shigella cause 
dysentery by invading epithelial cells of the colon. EIEC are difficult 
to identify by normal biochemical tests in a routine bacteriology 
laboratory. The genetics of the virulence of Shigella and EIEC are 
similar. Both contain plasmids of 120-140 megadalton (mDa) that 
are necessary for virulence. A 17 kb EcoRI digestion fragment of 
pWR 100, the 140 MDA plasmid of S. flexneri 5 (M9OT), was 
shown to be specific in differentiating EIEC from non-ElEC. A radi- 
olabelled probe can be easily prepared and used as a specific 
probe to identify EIEC in either colony or stool blot sample by the 
hybridization assay. 9 refs, 2 figs. 


13895 (IAEA-TECDOC-—748, pp. 41-65) Pathogen detection 
by the polymerase chain reaction. Chitpatima, S.T. (Pra- 
mongkutklao College of Medicine, Bangkok (Thailand). Molecular 
Biology Lab.); Settachan, D.; Pornsilpatip, J.; Visawapoka, U.; Dvo- 
rak, D.R. International Atomic Energy Agency, Vienna (Austria). 
May 1994. In Radionuclides in molecular technology for diagnosis 
of communicable diseases. 131p. Order Number DE95624121. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In recent years, significant advances in the knowledge of DNA 
and its make up have led to the development of a powerful tech- 
nique called polymerase chain reaction (PCR). Since the advent of 
PCR, laboratories around the globe have been exploiting this tech- 
nology to bridge limitations or to overcome common problems 
encountered in molecular biology techniques. In addition, this tech- 
nology has been employed successfully in diagnostic and basic 
scientific research and development. The true potentials of this 
technology is realized in early detection of pathogens and genetic 
abnormalities. In this paper two PCR protocols are described. The 
first is for detection of HIV-1 DNA in blood, the other for detection 
of rabies virus RNA in brain cells. 6 refs, 3 figs, 1 tab. 


13896 (IAEA-TECDOC-—748, pp. 69-74) In vitro applications 
of radionuclides in communicable disease - An overview. Naht, 
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|. (All India Inst. of Medical Sciences, New Delhi (India). Dept. of 
Biotechnology). International Atomic Energy Agency, Vienna (Aus- 
tria). May 1994. In Radionuclides in molecular technology for 
diagnosis of communicable diseases. 131p. Order Number 
DE95624121. Source: OSTI; NTIS (US Sales Only); INIS. 

The diagnosis and understanding of the host response to infec- 
tious agents have relied heavily on radionuclide based techniques. 
Both the characterization and identification of the pathogen as well 
as the host-pathogen interaction are required for the better control 
of communicable diseases. This paper gives an overview of the re- 
cent concepts pertaining to the cellular and molecular aspects of 
immune responses and draws attention to newer radiolabelled 
techniques for evaluating the viability and metabolic properties of 
‘difficult to grow’ bacteria. The role of gamma/delta T cells, V6 
usage, lymphokine network, TH1, TH2 cells and immunity to heat- 
shock proteins are briefly discussed. (author). 15 refs. 


13897 (IAEA-TECDOC—748, pp. 75-78) Detection and identi- 
fication of infectious organisms: Application of molecular 
probe technology. Yap, S.F. (Malaya Univ., Kuala Lumpur 
(Malaysia). Dept. of Pathology). International Atomic Energy 
Agency, Vienna (Austria). May 1994. In Radionuclides in molecular 
technology for diagnosis of communicable diseases. 131p. Order 
Number DE95624121. Source: OSTI; NTIS (US Sales Only); INIS. 

Development in molecular biology and biotechnology has 
provided clinical laboratories with new tools for the study and diag- 
nosis of human diseases including genetic diseases, chronic 
disorders, malignant diseases and infectious diseases. The basis 
of molecular diagnosis is the identification of nucleic sequences 
that are informative in a disease and the detection of these se- 
quences by specific nucleic acid probes. The most widely applied 
molecular technique for the detection of pathogenic organisms in 
clinical specimens is hybridization analysis. In this assay system, 
nucleic acid of defined specificity is used to “probe” for the pres- 
ence of genomic sequences of target organisms. This technology 
has been used for the detection of a variety of pathogens including 
viruses, bacteria and parasites in tissues, blood, stools, urine and 
a variety of body secretions. The applications of hybridization anal- 
ysis in the diagnostic laboratory include (i) the rapid detection of 
pathogens directly in clinical specimens and (ii) the identification of 
pathogens isolated in culture. The practical use of molecular 
probes to detect pathogens directly in clinical specimens requires 
that target sequences be amplified, either by culture or by in vitro 
amplification, prior to hybridization analysis. The coupling of in vitro 
amplification and nucleic acid hybridization renders the technique 
highly sensitive and specific. In the case of organisms that are 
slow to grow in culture, this strategy provides the added advantage 
of speed. Therefore, molecular based diagnosis would particularly 
useful in instances where the pathogenic organism is difficult to 
culture or grows slowly in culture and where rapid diagnosis is life- 
saving, as in the case of infections by opportunistic organisms in 
immunosuppressed patients. (author). 7 refs. 


13898 (IAEA-TECDOC-748, pp. 79-82) Application of the 
polymerase chain reaction and molecular probe technology 
for the diagnosis of tuberculosis. Yap, S.F. (Malaya Univ., Kuala 
Lumpur (Malaysia). Depts. of Pathology and Microbiology); Chen, 
Y.C.; Wong, P.W.; Soo Hoo, T.S. International Atomic Energy 
Agency, Vienna (Austria). May 1994. In Radionuclides in molecular 
technology for diagnosis of communicable diseases. 131p. Order 
Number DE95624121. Source: OSTI; NTIS (US Sales Only); INIS. 

Conventional methods for the diagnosis of tubercolosis based on 
microscopic examination and in vitro culture is both time consuming 
and tedious. Molecular methods of diagnosis have been suggested 
as an alternative which may provide the clinical laboratory with a 
means for rapid diagnosis. The present study was carried out to 
determined the feasibility of this approach for the detection of 
mycobacteria. Clinical specimens received from patients with sus- 
pected diagnosis of tuberculous infection were used. All specimens 
were examined microscopically and those that were smear positive 
were cultured. An aliquot of each specimen were kept for analysis 
by in vitro amplification using the polymerase chain reaction (PCR). 
The primers used for PCR were 20-mers specific for the insertion 
element IS986, which is restricted to the M. tuberculosis complex 
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group. All specimens were analysed in quintriplicate, with 2 sam- 
ples unspiked and 3 sampled spiked with M. tuberculosis. 
Appropriate positive and negative controls were included in all es- 
says. Following amplification, the specimens were analysed by 
agarose gel electrophoresis (AGE). All specimens were further 
subject to hybridization studies using a specific radiolabelled probe. 
The sensitivity of the amplification assay coupled with visualization 
of the amplified targets using eithidium bromide staining was found 
to be about 1 fg of DNA. A total of 40 smear positive specimens 
were analyzed, 29 of which were culture positive. Twenty-eight of 
the 29 culture positive specimens tested positive by PCR/ 
hybridization analysis. Of the 11 culture negative specimens, 9 
were positive by PCR. Overall 37/40 (92.5%) specimens were posi- 
tive by PCR/hybridization analysis. (author). 13 refs, 1 tab. 


13899 (IAEA-TECDOC—748, pp. 83-92) Detection of My- 
cobacterium tuberculosis in clinical samples using the 
polymerase chain reaction: Avoiding amplicon contamination. 
Kolk, A. (Royal Tropical Inst., Amsterdam (Netherlands). N.H. 
Swellengrebel Lab. of Tropical Hygiene); Kox, L.; Ellis, K.; 
Leeuwen, J. van; Kuijper, S.; Rienthong, D.; Medo Miranda, A.; 
Udomsantisuk, N. International Atomic Energy Agency, Vienna 
(Austria). May 1994. In Radionuclides in molecular technology for 
diagnosis of communicable diseases. 131p. Order Number 
DE95624121. Source: OSTI; NTIS (US Sales Only); INIS. 

A test based on the polymerase chain reaction (PCR) was devel- 
oped for the detection of the Mycobacterium tuberculosis-complex 
in clinical samples. In this test a 541-bp sequence of the insertion 
element IS986 was amplified and detected by agarose gel elec- 
trophoresis in the presence of ethidium bromide and by Southern 
blot and dot blot hybridization using a radioactive or a biotin 
labelled oligonucleotide probe. Contamination caused by DNA frag- 
ments from previous PCR experiments was prevented by the use 
of dUTP instead of dTTP and uracil-DNA-glycosylase. Clinical 
specimens from 123 patients suspected of having tuberculosis 
have been tested. 16 refs, 1 fig., 4 tabs. 


13900 (IAEA-TECDOC-—748, pp. 103-106) A comparative 
study of using DNA probe (pPF14) and microscopy in diagno- 
sis of falciparum malaria. Yang Jianliang (Jiangsu Inst. of 
Parasitic Diseases, Wuxi (China)); Yang Cunxing; Rong Yongqi; Lu 
Huiming. International Atomic Energy Agency, Vienna (Austria). 
May 1994. In Radionuclides in molecular technology for diagnosis 
of communicable diseases. 131p. Order Number DE95624121. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A DNA probe (pPF14) which specifically recognized Plasmodium 
falciparum DNA was tested with 192 blood samples from malaria 
patients in Hainan Island and the results compared with mi- 
croscopy. In 94.79% of the samples, the DNA probe and 
microscopy gave the same result. In 5.21% of the samples the re- 
sults of the two techniques were different. Using microscopy as a 
standard, DNA hybridization gave 3.66% false positives and 1.55% 
false negatives (low parasitemia). The DNA probe method can 
detect parasite densities lower than 0.003%. No visible cross hy- 
bridization with P. vivax was observed. (author). 5 refs, 2 tabs. 


13901 (IAEA-TECDOC~748, pp. 115-119) Epstein-Barr virus 
[EBV] gene expression in HIV-associated oral hairy leuko- 
plakia. Pathmanathan, R. (Malaya Univ., Kuala Lumpur (Malaysia). 
Dept. of Pathology); Gilligan, K.; Raab Traub, N.; Resnick, L. Inter- 
national Atomic Energy Agency, Vienna (Austria). May 1994. In 
Radionuclides in molecular technology for diagnosis of communica- 
ble diseases. 131p. Order Number DE95624121. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Epstein-Bar virus [EBV] is the etiologic agent of oral hairy leuko- 
plakia (HLP), a condition unique to patients infected with the 
human immunodeficiency virus (HIV). A study of the terminal 
restriction enzyme fragments of EBV showed that HLP is a permis- 
sive epithelial cell infection, without a predominant detectable 
population of EBV episomal DNA. Northern blotting and in situ hy- 
bridization revealed expression of early, immediate-early and late 
RNA messages of EBV replication. In contrast, 2 small Pol Ill tran- 
scripts, EBER 1 and 2, expressed to high levels in latent infections 
were not detected. We conclude that HLP is predominantly a lytic 





lesion and suggest that the EBERs may be important in maintain- 
ing latency and can be considered useful markers for latent EBV 
infection. (author). 5 refs, 4 figs. 


13902 (LA-UR-95-479) Detection of gastrointestinal cancer 
by elastic scattering and absorption spectroscopies with the 
Los Alamos Optical Biopsy System. Mourant, J.R. (Los Alamos 
National Lab., NM (United States)); Boyer, J.; Johnson, T.M.; 
Lacey, J.; Bigio, I.J.; Bohorfoush, A.; Mellow, M. Los Alamos Na- 
tional Lab., NM (United States). [1995]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950226-18: SPIE ‘95: SPIE conference on 
optics, electro-optics, and laser application in science, engineering 
and medicine, San Jose, CA (United States), 5-10 Feb 1995). Or- 
der Number DE95007878. Source: OSTI; NTIS; GPO Dep. 

The Los Alamos National Laboratory has continued the develop- 
ment of the Optical Biopsy System (OBS) for noninvasive, 
real-time in situ diagnosis of tissue pathologies. In proceedings of 
earlier SPIE conferences we reported on clinical measurements in 
the bladder, and we report here on recent results of clinical tests in 
the gastrointestinal tract. With the OBS, tissue pathologies are 
detected/diagnosed using spectral measurements of the elastic op- 
tical transport properties (scattering and absorption) of the tissue 
over a wide range of wavelengths. The use of elastic scattering as 
the key to optical tissue diagnostics in the OBS is based on the 
fact that many tissue pathologies, including a majority of cancer 
forms, exhibit significant architectural changes at the cellular and 
sub-cellular level. Since the cellular components that cause elastic 
scattering have dimensions typically on the order of visible to near- 
IR wavelengths, the elastic (Mie) scattering properties will be 
wavelength dependent. Thus, morphology and size changes can be 
expected to cause significant changes m an optical signature that 
is derived from the wavelength-dependence of elastic scattering. 
Additionally, the optical geometry of the OBS beneficially enhances 
its sensitivity for measuring absorption bands. The OBS employs a 
small fiber-optic probe that is amenable to use with any endoscope 
or catheter, or to direct surface examination, as well as interstitial 
needle insertion. Data acquistion/display time is <1 second. 


13903 (LA-UR-95-727) Historical aspects of heavy ion ra- 
diotherapy. Raju, M.R. Los Alamos National Lab., NM (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9411202— 
1: NIRS international seminar on the application of heavy ion 
accelerator to radiotherapy, Chiba (Japan), 14-16 Nov 1994). Or- 
der Number DE95007846. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents historical developments of heavy-ion radio- 
therapy including discussion of HILAC and HIMAC and discussion 
of cooperation between Japan and the United States, along with 
personal reflections. 


13904 (LA-UR-95-774) Developments in functional neu- 
roimaging techniques. Aine, C.J. (Los Alamos National Lab., NM 
(United States). Biophysics Group). Los Alamos National Lab., NM 
(United States). [1995]. 8p. Sponsored by National Insts. of Health, 
Bethesda, MD (United States). DOE Contract W-7405-ENG-36. 
(CONF-950280—1: NIH workshop, Washington, DC (United States), 
22 Feb 1995). Order Number DE95007836. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A recent review of neuroimaging techniques indicates that new 
developments have primarily occurred in the area of data acquisi- 
tion hardware/software technology. For example, new pulse 
sequences on standard clinical imagers and high-powered, rapidly 
oscillating magnetic field gradients used in echo planar imaging 
(EPI) have advanced MRI into the functional imaging arena. Signifi- 
cant developments in tomograph design have also been achieved 
for monitoring the distribution of positron-emitting radioactive trac- 
ers in the body (PET). Detector sizes, which pose a limit on spatial 
resolution, have become smaller (e.g., 3-5 mm wide) and a new 
emphasis on volumetric imaging has emerged which affords 
greater sensitivity for determining locations of positron annihilations 
and permits smaller doses to be utilized. Electromagnetic tech- 
niques have also witnessed growth in the ability to acquire data 
from the whole head simultaneously. EEG techniques have in- 
creased their electrode coverage (e.g., 128 channels rather than 
16 or 32) and new whole-head systems are now in use for MEG. 
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But the real challenge now is in the design and implementation of 
more sophisticated analyses to effectively handle the tremendous 
amount of physiological/anatomical data that can be acquired. Fur- 
thermore, such analyses will be necessary for integrating data 
across techniques in order to provide a truly comprehensive under- 
standing of the functional organization of the human brain. 


13905 (NRPA-1994:9) UV-treatment in dermatology. Equip- 
ment and methods in Norwegian university hospitals. 
Christensen, T.; Johnsen, B.; Johnsson, M.; Nordal, E.; Thune, P.; 
Kjeldstad, B.; Reitan, J.B. Statens Straalevern, Oesteraas (Nor- 
way). Dec 1994. 30p. (In Norwegian). Order Number DE95625043. 
Source: OSTI; NTIS; INIS. 

The use of phototherapy and the phototherapy-equipment were 
studied in five Norwegian university hospitals. The indications and 
the methods used were relatively similar, as well as the equipment 
used for dosimetry. The spectra and irradiance from the photother- 
apy lamps were measured and the variations in these parameters 
were evaluated. It is discussed whether there is a need for closer 
control and standardization of these parameters. The UVA- 
irradiance that could be experienced by the persons employed in 
the departments was found to be lower than the recommended lim- 
its. 12 refs., 7 figs., 6 tabs. 


13906 (ORISE-95007001) Regional Neonatal Associates 
for cooperative study of platelet-activating factor (PAF). 
Summary report. Snyder, F. Oak Ridge Inst. for Science and Edu- 
cation, TN (United States). Nov 1992. 3p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE95007001. 
Source: OSTI; NTIS; GPO Dep. 

Lipid inflammatory mediators are thought to play an important 
role in the pathogenesis of the respiratory distress syndrome, in- 
cluding neonatal lung injury and bronchopulmonary dysplasia 
(BPD). One such mediator is platelet-activating factor (PAF), a po- 
tent bioactive phospholipid that induces adverse airway, vascular, 
and microcirculatory responses. To study the role of PAF in neona- 
tal lung disease, we used an '*|-radioimmunoassay to measure 
PAF in whole blood and tracheal lavage in very low birthweight in- 
fants at 1, 3, 5, 9, 21 and 28 days after birth. PAF was found in the 
pulmonary lavagate and blood of ventilated infants as early as one 
day after birth. Lavagate levels of PAF increased with acute injury 
(pneumothorax, pneumonia) but were not associated with BPD. 
Our results indicate PAF could be associated with the pathogenesis 
of BPD. We suggest that as a consequence of the pathophysiologic 
processes associated with BPD, PAF is released by pulmonary 
cells. Our preliminary data indicate that low birthweight infants also 
have lower PAF acetylhydrolase levels in cord blood and tracheal 
lavagate as compared to adults. Therefore, it is possible the in- 
creased levels of PAF in the blood of low birthweight infants might 
be due to persistent transient increases in PAF alveolar levels cou- 
pled with lower blood acetylhydrolase activities and could be 
important in the development of symptoms associated with BPD. 
Future plans for this project call for completing the enzymatic study 
of acetylhydrolase activity in pulmonary lavage of the BPD infants. 


13907 (ORNL/TM—12909) Nuclear medicine program 
progress report for quarter ending December 31, 1994. Knapp, 
F.F. Jr.; Ambrose, K.R.; Beets, A.L.; Lambert, C.R.; McPherson, 
D.W.; Mirzadeh, S.; Luo, H. Oak Ridge National Lab., TN (United 
States). Feb 1995. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95008100. Source: OSTI; NTIS; INIS; GPO Dep. 
1-Azabicyclo[2.2.2]Joct-3-yl —a-(|-fluoropentan-5-yl)-a-hydroxy-a- 
phenylacetate (PQNPe) has been prepared and evaluated as a 
new candidate for the determination of muscarinic cholinergic re- 
ceptor density by positron emission tomography (PET). The results 
of in vitro binding assays demonstrated that FONPe has high affin- 
ity for m, and Mz muscarinic receptor subtypes. Pretreatment of 
female Fisher rats with unlabeled FQNPe one hour prior to the in- 
travenous administration of radioiodinated Z-(R,R)-IQNP, a high 
affinity muscarinic ligand, demonstrated FONPE significantly 
blocked the uptake of radioactivity in the brain and heart measured 
three hours post-injection of the radiolabeled ligand. These results 
demonstrate that this new fluoro analogue of QNB has high affinity 
for the muscarinic receptor and is able to effectively pass the 
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blood-brain-barrier and localize in tissues rich in muscarinic recep- 
tors. The fluorine-18-labeled analogue thus represents an important 
target ligands for evaluation as potential receptor imaging agents in 
conjunction with PET. During this period several radioisotopes 
were provided to collaborators. Tungsten-188/rhenium-188 genera- 
tors were provided as part of a CRADA project. 


13908 (UCRL-JC—113102) Automated analysis for micro- 
calcifications in high resolution digital mammograms. Mascio, 
L.N.; Hernandez, J.M.; Logan, C.M. Lawrence Livermore National 
Lab., CA (United States). Jan 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9302108-2: SPIE meeting on medical imaging, Newport 
Beach, CA (United States), 14 Feb 1993). Order Number 
DE95008072. Source: OSTI; NTIS; GPO Dep. 

Digital mammography offers the promise of significant advances 
in early detection of breast cancer. Our overall goal is to design a 
digital system which improves upon every aspect of current mam- 
mography technology: the x-ray source, detector, visual 
presentation of the mammogram and computer-aided diagnosis ca- 
pabilities. This paper will discuss one part of our whole-system 
approach — the development of a computer algorithm using 
gray-scale morphology to automatically analyze and flag microcal- 
cifications in digital mammograms in hopes of reducing the current 
percentage of false-negative diagnoses, which is estimated at 20%. 
The mammograms used for developing this “mammographers as- 
sistant” are film mammograms which we have digitized at either 70 
um or 35 um per pixel resolution with 4096 (12 bits) of gray level 
per pixel. For each potential microcalcification detected in these im- 
ages, we compute a number of features in order to distinguish 
between the different kinds of objects detected. 


5507 Microbiology 


Refer also to citation(s) 12103 


13909 (CONF-9406275—2) Microsphere fluoroimmunoassay 
for microorganisms: An update. Whitten, W.B. (Oak Ridge Na- 
tional Lab., TN (United States)); Ramsey, J.M.; Bronk, B.V. Oak 
Ridge National Lab., TN (United States). [1994]. 4p. Sponsored by 
USDOE, Washington, DC (United States);Department of the Army, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Conferencce on obscuration and aerosol research; Ab- 
erdeen, MD (United States); 22-24 Jun 1994. Order Number 
DE95006528. Source: OSTI; NTIS; GPO Dep. 

Microspheres are used as labels in a fluorescence immunoassay 
for individual microorganisms. The diameter of a sphere that has 
reacted with microorganisms is determined from measurements of 
the optical resonance frequencies. The spheres have been coated 
with antibodies so that each microsphere diameter corresponds to 
a different species of microorganism. Further experiments on 
specificity and on optical resonance measurements are presented. 


13910 (DOE/BC/14664-T1) Polysaccharides and bacterial 
plugging. [Quarterly report], April 1-June 30, 1991. Fogler, H.S. 
Michigan Univ., Ann Arbor, Mi (United States). [1991]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-90BC14664. Order Number DE95008128. Source: OSTI; 
NTIS; GPO Dep. 

This research seeks to model bacterial transport in porous me- 
dia, to determine the importance >f polysaccharides bridging as a 
retentive mechanism, and to identify key parameters that influence 
porous media plugging. Task 1 of the project is the determination 
of the grown kinetics of the Leuconostoc bacteria and how they are 
affected by the nutrient feed and surface effects. Task 2 will quan- 
tify the importance of polysaccharide production as a cell retention 
mechanism; and Task 3 is the elucidation of the rate of polysac- 
charide production and the combined effect that polysaccharide 
production and cell growth has upon plugging. Verification of the 
two parameter model, as presented in the past quarterly reports, 
was the focus of batch experiments. Three series of batch culture 
experiments, were conducted with varying yeast extract concentra- 
tions and with no saccharides. The specific rate constants for the 
cells of new inoculum are higher than the rates found from the past 
experiments using cultured cells as inoculum. This indicates that 
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the cells used in the original experiments have undergone a phe- 
notypic alteration. Thus, the model developed could not be verified 
and requires additional data. In future experiments, the growth of 
the inoculum will be controlled by minimizing the number of cell 
transfers before use in kinetic experiments. Two additional experi- 
mental series have been completed to determine the rate of 
cellular production of dextran. The first set of experiments con- 
sisted of two batch reactors containing 5 and 36 g/L of sucrose 
and 10 g/L of yeast extract in each. 


13911 (DOE/BC/14664—-T3) Polysaccharides and bacterial 
plugging. [Quarterly report], January 1—-March 31, 1993. Fogler, 
H.S. Michigan Univ., Ann Arbor, Mi (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90BC 14664. Order Number DE95008130. Source: 
OSTI; NTIS; GPO Dep. 

Micromodeil experiments were conducted to determine the effect 
of polysaccharide production on cell capture, retention, and release 
in porous media. The micromodels are glass plates which are 
etched with patterns representing flow channels within porous me- 
dia. These micromodels are placed under a microscope and 
monitored via video camera and recorder which allows direct ob- 
servation of physical processes occuring within the network of flow 
channels. Based on the results of these experiments, four regimes 
are identified that describe the transport of the polysaccharide- 
producing cells. 


5508 Morphology 


13912 (LBL-35325) Visualization and volumetric structures 
from MR images of the brain. Parvin, B.; Johnston, W.; Robert- 
son, D. Lawrence Berkeley Lab., CA (United States). Mar 1994. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9403203-1: AAAI conference 
on application of computer vision to medical imaging, Palo Alto, CA 
(United States), 21-23 Mar 1994). Order Number DE95006591. 
Source: OSTI; NTIS; GPO Dep. 

Pinta is a system for segmentation and visualization of anatomi- 
cal structures obtained from serial sections reconstructed from 
magnetic resonance imaging. The system approaches the segmen- 
tation problem by assigning each volumetric region to an 
anatomical structure. This is accomplished by satisfying constraints 
at the pixel level, slice level, and volumetric level. Each slice is 
represented by an attributed graph, where nodes correspond to re- 
gions and links correspond to the relations between regions. These 
regions are obtained by grouping pixels based on similarity and 
proximity. The slice level attributed graphs are then coerced to 
form a volumetric attributed graph, where volumetric consistency 
can be verified. The main novelty of our approach is in the use of 
the volumetric graph to ensure consistency from symbolic repre- 
sentations obtained from individual slices. In this fashion, the 
system allows errors to be made at the slice level, yet removes 
them when the volumetric consistency cannot be verified. Once the 
segmentation is complete, the 3D surfaces of the brain can be 
constructed and visualized. 


13913 (LBL-36446) Pinta: A system for visualizing the 
anatomical structures of the brain from MR imaging. Parvin, B.; 
Johnston, W.; Roselli, D. Lawrence Berkeley Lab., CA (United 
States). Jun 1993. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9306407—1: IEEE conference on computer vision and pattern 
recognition, New York, NY (United States), 15-17 Jun 1993). Order 
Number DE95006590. Source: OSTI; NTIS; GPO Dep. 

Pinta is a system for segmentation and visualization of anatomi- 
cal structures obtained from serial sections reconstructed from 
Magnetic Resonance Imaging. The system approaches the seg- 
mentation problem by assigning each volumetric region to an 
anatomical structure. This is accomplished by satisfying constraints 
at the pixel level, slice level, and volumetric level. Each slice is 
represented by an attributed graph, where nodes correspond to re- 
gions and links correspond to the relations between regions. These 
regions are obtained by grouping pixels based on similarity and 
proximity. The slice level attributed graphs are then coerced to 
form a volumetric attributed graph, where volumetric consistency 





can be verified. The main novelty of our approach is in the use of 
the volumetric graph to ensure consistency from symbolic repre- 
sentations obtained from individual slices. In this fashion, the 
system allows errors to be made at the slice level, yet removes 
them when the volumetric consistency cannot be verified. Once the 
segmentation is complete, the 3D surfaces of the brain can be 
constructed and visualized. 
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13914 (LBL-36630) Use of density equalizing map projec- 
tions (DEMP) in the analysis of childhood cancer in four 
California counties. Merrill, D.W. (Lawrence Berkeley Lab., CA 
(United States). Information and Computing Sciences Div.); Selvin, 
S.; Close, E.R.; Holmes, H.H. Lawrence Berkeley Lab., CA (United 
States). Jan 1995. 74p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-950168— 
1: 1995 CDC/ATSDR symposium on statistical methods: small 
area statistics in public health: design, analysis graphic and spatial 
methods, Atlanta, GA (United States), 25-26 Jan 1995). Order 
Number DE95006573. Source: OSTI; NTIS; GPO Dep. 

In studying geographic disease distributions, one normally com- 
pares rates of arbitrarily defined geographic subareas (e.g. census 
tracts), thereby sacrificing the geographic detail of the original data. 
The sparser the data, the larger the subareas must be in order to 
calculate stable rates. This dilemma is avoided with the technique 
of Density Equalizing Map Projections (DEMP). Boundaries of geo- 
graphic subregions are adjusted to equalize population density 
over the entire study area. Case locations plotted on the trans- 
formed map should have a uniform distribution if the underlying 
disease-rates are constant. On the transformed map, the statistical 
analysis of the observed distribution is greatly simplified. Even for 
sparse distributions, the statistical significance of a supposed 


disease cluster can be reliably calculated. The present report de- 
scribes the first successful application of the DEMP technique to a 
sizeable “real-world” data set of epidemiologic interest. An im- 
proved DEMP algorithm [GUSE93, CLOS94] was applied to a data 
set previously analyzed with conventional techniques [SATA9O, 
REYN91]. The results from the DEMP analysis and a conventional 
analysis are compared. 


13915 (LBL-36888) Nearest neighbor analysis in one di- 
mension. Weingart, M.; Selvin, S. Lawrence Berkeley Lab., CA 
(United States). Feb 1995. 66p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE95009378. Source: OSTI; NTIS; GPO Dep. 

Since its initial presentation by Clark and Evans, nearest neigh- 
bor analysis for spatial randomness has gained considerable 
popularity in fields as diverse as geography, ecology, archaeology, 
cell biology, forestry, meteorology, and epidemiology. Epidemiolo- 
gists are often interested in determining whether disease cases are 
clustered, dispersed, or randomly distributed, since different pat- 
terns of disease incidence over time or space can provide dues to 
the etiology of the disease. An environmental hazard or a trans- 
missable agent can produce a cluster of disease events, i.e. a set 
of events occurring unusually dose to each other in time, space, or 
both time and space. In spite of its wide applicability, few attempts 
have been made to adapt the nearest neighbor method to the 
analysis of points distributed along a line. This report outlines the 
theoretical derivation of the moments of the mean nearest neighbor 
distance in the one dimension case and the correction of its ex- 
pected value in order to overcome the boundary problem. It 
presents the derivation of the moments of order statistics, for spe- 
cific sample sizes and for the general case. These results are then 
used for the derivation of the moments of nearest neighbor dis- 
tances, and for the derivation of the moments of the mean nearest 
neighbor distance. Then the boundary problem and an examination 
of five alternative ways to compensate for it in the calculation of 
the expected value of the mean nearest neighbor distance are dis- 
cussed. Finally, the results from a large scale computer simulation 
which compares the various correction methods are presented. 
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13916 (ETDE/JP-mf—95764136) Investigation under interna- 
tional cooperation on the mentality/intellect-based technology. 
Development of mind-based technology. New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Mar 
1994. 130p. (In Japanese). Order Number DE95764136. Source: 
OSTI; NTIS; Available from New Energy and Industrial Technology 
Development Organization, Sunshine 60, 30F, 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 

The mind-based technology (MBT) was investigated to be devel- 
oped, for materializing the world where the human race and 
machinery live together without sense of incompatibility. Based on 
the human mind, the MBT is a technology to support the personal 
expression which respects the value judgment, diversity and indi- 
viduality in the human life. For it, it is important to technologically 
comprehend the human mind and physiological/psychological state, 
and particularly, control the human will. In order to structure the so- 
cial system in which the human race and technology live together, 
it is also important to build a life system information processing 
model which simulates the formation process to integrate the feel- 
ing, knowledge and conscience, together with an action system to 
be established. As an image to which the MBT is applied, support 
will be extended to the life fulfillment, personal expression and 
hearty communication. Development is expected toward the social 
security technology with robots living in the human society. Pursu- 
ing the mental richness and worthwhile life, the high-grade mature 
society needs the technology to communicate with the machinery 
gentle to the human race on the mutual interface. 21 refs., 8 figs. 
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Refer also to citation(s) 13332, 13777, 13854, 13893, 13894, 
13895, 13896, 13897, 13898, 13899, 13900, 13901, 14605 


13917 (CEA-CONF—11881) K-cycling under maize cultiva- 
tion in Togo. Fardeau, J.C. (CEA Centre d’Etudes de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Physiologie Vege- 
tale et Ecosystemes); Poss, R.; Saragoni, H. CEA Centre d’Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Physiologie Vegetale et Ecosystemes. 1994. 2p. (CONF-9407175—: 
Symposium on use of nuclear and related techniques in soil/plant 
studies for sustainable agriculture and environmental preservation, 
Acapulco (Mexico), 10-18 Jul 1994). Order Number DE95624848. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The losses of K by leaching below the root zone were almost 
compensated by rainfall inputs. The main output of K under tradi- 
tional management was the removal of crop residues. The soil 
fixes and releases K, probably on the small quantity of interstrati- 
fied clay minerals. Fixation decreases the availability of K fertilizer 
by about 15%. Release can explain why crop yields are poorly cor- 
related to exchangeable K in depleted soil. The occurrence of 
interstratified clay minerals in tropical soils suggests that K fixation 
and release could be widespread. In the Ferralsols of Togo, K fer- 
tilization should compensate removals, with an additional 15% to 
balance fixation. The quantity of K required to ensure sustainability 
depends on the fate of residues. The present system of residue re- 
moval without fertilization is leading to a drastic reduction of soil K. 
(authors). 4 refs., 1 fig., 1 tab. 


13918 (CEA-CONF—-11912) A decision-aiding system: DAC- 
FOOD. Despres, A.; Heymes, P. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection de la Sante 
de I’'Homme et de Dosimetrie. 1994. 4p. (CONF-9406317-—: Con- 
ference on nuclear technology publishing, Portsmouth, OH (United 
States), 6-10 Jun 1994). Order Number DE95624854. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The DACFOOD (Decision Aiding for Contaminated FOODstuffs) 
system provides decision makers with necessary data for the 
implementation of optimized protection measures in case of ra- 
dioactive contamination of foodstuffs. The system evaluates the 
dose impact due to ingestion of these products, calculates the 
dose reduction after implementation of specific actions and, by 
combining these actions, assesses several strategies by using their 
cost-effectiveness ratios. Such evaluations need the description of 
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contamination as radionuclide activities in each foodstuff, and the 
description of consumers’ groups according to their dietary habits. 
Then it is possible to define areas in which the doses received are 
reasonably homogeneous in different age classes. If deposition oc- 
curs at a period of the year without harvest, the system applies 
dynamic transfer models to calculate the concentration in future 
productions. (authors). 2 refs. 


13919 (CEA-N-2756, pp. 289-290) State of contamination of 
French food produces by artificial radionuclides. Boursier, B. 
(Centre National d’Etudes Veterinaires et Alimentaires, 75 - Paris 
(France)); Guiard, A.; Tesolin, B.; Janin, F. CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et 
de la Metrologie des Rayonnements lonisants. May 1994. (in 
French). (CONF-9310279-: Three days on gamma and x-rays 
spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 Oct 
1993). In Gamma and X 93 spectrometry. 422p. Order Number 
DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

This study presents the results of 40236 recorded levels of cae- 
sium Cs and '9’Cs activities carried out on French food. These 
controls, performed through gamma-spectrometry, have been 
carried out in France by the Veterinary Services and the CNEVA- 
LCHA (Centre National d'Etudes Veterinaires - Laboratoire Central 
d’Hygiene Alimentaire), as part of a radionuclides survey after the 
Chernobyl accident. The results have been collected by the 
CNEVA-LCHA, and show in 1992 that 99.6% of the radioactivity 
levels in the French food are below 50 Ba/kg. The present situation 
seems to be satisfying. However, very small amounts of '97Cs 
residues were noticed in some mushroom species, such as Can- 
tharellus tubaeformis. (authors). 3 figs., 1 tab. 


13920 (IAEA-TECDOC~—748, pp. 13-20) Sodium dodecyl 
sulphate-polyacrylamide gel electrophoresis and western blot- 
ting for protein antigen analysis. Tapchaisri, P. (Mahidol Univ., 
Bangkok (Thailand). Dept. of Microbiology and Immunology); Khu- 
smith, S.; Ruangkunaporn, Y. Intemational Atomic Energy Agency, 
Vienna (Austria). May 1994. In Radionuclides in molecular technol- 
ogy for diagnosis of communicable diseases. 131p. Order Number 
DE95624121. Source: OSTI; NTIS (US Sales Only); INIS. 

Sodium dodecyl sulphate-polyacrylamide gel electrophoresis 
(SDS-PAGE) has now become a standard tool in most laboratories 
for protein analysis and purification. Several SDS-PAGE systems 
have been described but the most widely used one is the discon- 
tinuous buffer system introduced for disc gel electrophoresis. 
Western blotting or the process of transfer of the electrophoretically 
separated proteins onto immobilizing matrices such as nitrocellu- 
lose membrane is an extension of SDS-PAGE system and 
provides, on the nitrocellulose blot, an identical copy of the elec- 
trophoretic separation pattern of the proteins present in the gels. 
The immobilized proteins can be further reacted with an appropri- 
ate probe such as antibody for identification of its corresponding 
antigen. The protein antiger/antibody complex is then detected by 
using radioactively labelled or enzyme-linked second antibody 
probe. The technique is very useful for analysis and characteriza- 
tion of complex protein antigens using immune sera from several 
sources or vice versa. The protocol given presented here illustrates 
such a separation by which complex protein antigens of blood 
stages of Plasmodium vivax obtained from blood of patients with 
vivax malaria are fractionated by SDS-PAGE and treated with im- 
mune sera from patients with acute vivax malaria and the antigen/ 
antibody complex formed are detected by '**l-labelled anti-human 
immunoglobulins. 5 refs, 2 figs. 


13921 (IAEA-TECDOC-748, pp. 21-30) Selected techniques 
in recombinant DNA technology. Tapchaisri, P. (Mahidol Univ., 
Bangkok (Thailand). Dept. of Microbiology and Immunology). Inter- 
national Atomic Energy Agency, Vienna (Austria). May 1994. In 
Radionuclides in molecular technology for diagnosis of communica- 
ble diseases. 131p. Order Number DE95624121. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Recombined DNA technology comprises a complex of tech- 
niques in the fields of nucleic acid biochemistry and molecular 
biology. This presentation gives an introduction, a brief description 
and example of the procedures of some of the basic techniques in 
the DNA cloning work currently used. 8 refs. 
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13922 (IAEA-TECDOC—748, pp. 93-96) A study of the fre- 
quency of infection of peripheral blood mononuclear cells of 
chronic hepatitis B virus carriers using the polymerase chain 
reaction and hybridization analysis. Yap, S.F. (Malaya Univ., 
Kuala Lumpur (Malaysia). Depts. of Pathology and Dept. of 
Medicine); Wong, P.W.; Goh, K.L.; Wong, N.W. International 
Atomic Energy Agency, Vienna (Austria). May 1994. In Radionu- 
clides in molecular technology for diagnosis of communicable 
diseases. 131p. Order Number DE95624121. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Peripheral blood mononuclear cells (PBMCs) from 100 consecu- 
tive chronic carriers of the Hepatitis B virus (HBV) were analysed 
to determine the frequency of infection of the PBMCs. Cells were 
isolated using a ficoll gradient and DNA extracted by phenol follow- 
ing an overnight incubation with proteinase K and tween-20. Target 
nucleic acid were amplified using a set of primers spanning the S 
region of the viral genome between nucleotides 79 and 761. Fol- 
lowing amplification, the samples were gel electrophoresed and the 
fragments visualized by ethidium bromide staining. The presence 
of a fragment of about 720 bp was taken as indicative of specific 
amplification of the HBV nucleic acid sequences. Specificity of am- 
plification was confirmed by hybridization analysis using virus 
specific probes. Thirty-six out of 41 (87.8%) HBeAg seropositive 
cases and 15/54 (27.8%) anti-HBe positive cases had HBV DNA 
detectable by gel electrophoresis. Following hybridization all carri- 
ers were found to harbour the virus in their mononuclear cells. The 
sensitivity using ethidium bromide staining to visualize the amplified 
sequences was about 1 pg. With hybridization analysis, sensitivity 
was increased about 10°-fold. (author). 12 refs, 1 fig., 1 tab. 


13923 (IAEA-TECDOC-—748, pp. 97-102) Expression-PCR: A 
rapid method for in vitro expression of PCR products. Kain, 
K.C. (Toronto Hospital, Toronto (Canada). Tropical Disease Unit); 
Orlandi, P.A.; Lanar, D.E. International Atomic Energy Agency, 
Vienna (Austria). May 1994. In Radionuclides in molecular technol- 
ogy for diagnosis of communicable diseases. 131p. Order Number 
DE95624121. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a rapid and simple method called Expression-PCR 
(E-PCR) for in vitro synthesis of protein from genomic, plasmid or 
reverse transcribed DNA. Expression-PCR is a procedure for in- 
stalling transcription and translation signals to genes of interest 
allowing their efficient expression in vitro. These signals are 
contained in an in vitro expression cassette (EC) containing an un- 
translated leader sequence from alfalfa mosaic virus (AMV-UTL) 
directly downstream form the T7 bacteriophage promoter site. 
When this EC is spliced to a PCR product, it produces a suitable 
template for direct in vitro transcription and translation. This 
methodology permits the rapid analysis of gene products without 
the need for cloning or in vivo expression. E-PCR represents a sig- 
nificant improvement over current in vitro expression systems, most 
notably in time-savings, versatility of gene expression and compati- 
bility with rapid PCR-based site-directed mutagenesis procedures. 
(author). 20 refs, 2 figs. 


13924 (IAEA-TECDOC-—748, pp. 107-113) Application of 
molecular probes in histopathology of communicable dis- 
eases. Looi, L.M. (Malaya Univ., Kuala Lumpur (Malaysia). Dept. 
of Pathology); Cheah, P.L. International Atomic Energy Agency, 
Vienna (Austria). May 1994. In Radionuclides in molecular technol- 
ogy for diagnosis of communicable diseases. 131p. Order Number 
DE95624121. Source: OSTI; NTIS (US Sales Only); INIS. 

The use of molecular probes in histopathology is based on the 
hybridization of labelled DNA and RNA probes with nucleic acid 
sequences in samples of diseased tissues. The main techniques 
are (1) in situ hybridization (ISH), where labelled probes are used 
to detect complementary DNA or RNA in histological sections, and 
(2) examination by Southern or other blotting techniques of nucleic 
acids extracted from homogenized biopsy material. Of these ISH 
enjoys better rapport with histopathologists because of its similarity 
to immunohistochemistry. It has the unique advantage over other 
molecular biology techniques of allowing localisation and visualisa- 
tion of target nucleic acid sequences within morphologically 
identifiable cells or cellular structures. Probes for ISH may bear ra- 
dioactive or non-radioactive labels. Isotopic probes @H, °2P, *S, 





14C, 1251) are generally more sensitive than non-isotopic ones, al- 
though they are less stable and require longer processing times. 
Numerous non-isotopic labels have been explored; of these biotin 
and digoxigenin are the reporters of choice. In ISH, finding the op- 
timal balance between good morphological preservation of cells 
and strong hybridization signals, is crucial. Tissues fixation and re- 
tention of cytoskeletal structures, unfortunately, impede diffusion of 
probes into tissues. ISH sensitivity is also influenced by inherent 
properties of the probe and hybridization conditions. Although ISH 
is largely a research tool in histopathology, it is already making 
strong inroads into diagnostic histopathology. It has been applied 
for the detection of CMV, HPV, HIV, JC virus, B19 parvovirus, 
HSV-1, EBV, HBV, hepatitis delta virus, Chlamydia trachomatis, 
salmonella and mycoplasma etc. Its application includes localisa- 
tion of sites of infection, elucidation of mechanisms of virus 
transmission and dissemination and investigation of the link be- 
tween virus infections and cancer. (Abstract Truncated) 


13925 (IAEA-TECDOC-—768) Research and development of 
controlled release formulations of pesticides. V.1. Development 
and evaluation of controlled release formulations of pesti- 
cides. Proceedings of a seminar held in Vienna, 6-9 September 
1993. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Oct 1994. 326p. (CONF-9309475-: 
Seminar on research and development of controlled release formu- 
lations of pesticides, Vienna (Austria), 6-9 Sep 1993). Order 
Number DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 

The document contains 31 papers presented at a seminar orga- 
nized by the Joint FAO/IAEA Division of Nuclear Techniques in 
food and agriculture and held in Vienna between 6-9 September 


1993. A separate abstract was prepared for each paper. Refs, figs 
and tabs. 


13926 (IAEA-TECDOC—768, pp. 13-22) Controlled release 


delivery of agrochemicals: Looking back and looking forward. 
Allan, G.G. (Washington Univ., Seattle, WA (United States). Dept. 


of Chemical Engineering); Carroll, J.P. Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Oct 
1994. (CONF-9309475—: Seminar on research and development of 
controlled release formulations of pesticides, Vienna (Austria), 6-9 
Sep 1993). In Research and development of controlled release for- 
mulations of pesticides. V.1. Development and evaluation of 
controlled release formulations of pesticides. Proceedings of a 
seminar held in Vienna, 6-9 September 1993. 326p. Order Num- 
ber DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief history of the evolution and growth of the science of con- 
trolled release delivery technology is given with emphasis on its 
application to plants and crops. The various underlying physical 
and chemical concepts are reviewed and their advantages and dis- 
advantages compared and contrasted. Present worldwide trends in 
basic and applied research in controlled release technology are 
identified and some future patterns of utilization predicted. (author). 
26 refs. 


13927 (IAEA-TECDOC—768, pp. 35-46) Molecular encapsu- 
lation of pesticides with cyclodextrins. Szejtli, J. (Cyclodextrin 
Research and Development Lab., Ltd, Budapest (Hungary)); 
Szente, L. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Oct 1994. (CONF-9309475—: 
Seminar on research and development of controlled release formu- 
lations of pesticides, Vienna (Austria), 6-9 Sep 1993). In Research 
and development of controlled release formulations of pesticides. 
V.1. Development and evaluation of controlled release formulations 
of pesticides. Proceedings of a seminar held in Vienna, 6-9 
September 1993. 326p. Order Number DE95624853. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The majority of organic pesticide substances can be complexed 
with cyclodextrins. The complex formation (molecular encapsula- 
tion) of pesticides in most cases results in the improvement of the 
physical, chemical stability, wettability and aqueous solubility of 
those rather lipophylic molecules. These novel formulations im- 
prove the physical and chemical properties of the known pesticides 
without the formation of any chemical bonds, i.e. new molecule is 
not formed. The cyclodextrin complexation thus improve the 
bioavailability of pesticides which in general leads to the possible 
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reduction of applied doses to reach the required biological re- 
sponse. The advantages and limits of the utilization of cyclodextrin 
pesticide inclusion complexes in novel formulations will be pre- 
sented on selected examples of different pesticide cyclodextrin 
complexes. (author). 6 refs, 20 figs, 1 tab. 


13928 (IAEA-TECDOC—768, pp. 47-57) Novel clay carriers 
for the controlled release of organic agrochemicals. Gerstl, Z. 
(ARO, The Volcani Center, Bet Dagan (Israel). Dept. of Soil Physi- 
cal and Environmental Chemistry); Mingelgrin, U.; Nasser, A. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Oct 1994. (CONF-9309475-—: Seminar on research 
and development of controlled release formulations of pesticides, 
Vienna (Austria), 6-9 Sep 1993). In Research and development of 
controlled release formulations of pesticides. V.1. Development and 
evaluation of controlled release formulations of pesticides. Pro- 
ceedings of a seminar held in Vienna, 6-9 September 1993. 326p. 
Order Number DE95624853. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Controlled-release (CR) formulations of alachlor and atrazine 
herbicides were prepared using sodium alginate and pectine as 
natural, biodegradable matrices and clay minerals as inert fillers. 
The release of the two herbicides from different type of CR formu- 
lations was studied in static water. The release of alachlor from 
alginate based formulations and a commercial formulation in sandy 
loam soil and its movement in a soil column was also studied. The 
rate of release was affected by the type of clay and the size of the 
formulation beads. The addition of Fisher bentonite to the alginate 
reduced the rate of release of herbicides. The release was slower 
from the larger beads and from those prepared using high viscosity 
alginate. The release of alachlor in the soil and its movement 
through the soil column was faster from the commercial formulation 
than the CR formulation. (author). 6 refs, 10 figs, 2 tabs. 


13929 (IAEA-TECDOC-768, pp. 59-67) Infrared and FT- 
Raman studies of pesticide-organoclay interactions in relation 
with fixation-release processes. Prost, R. (Institute National de la 
Recherche Agronomique, Versailles (France)); Vimond Laboudigue, 
A. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Oct 1994. (CONF-9309475-: Seminar on 
research and development of controlled release formulations of 
pesticides, Vienna (Austria), 6-9 Sep 1993). In Research and de- 
velopment of controlled release formulations of pesticides. V.1. 
Development and evaluation of controlled release formulations of 
pesticides. Proceedings of a seminar held in Vienna, 6-9 Septem- 
ber 1993. 326p. Order Number DE95624853. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The study of the mechanism of pesticide fixation-release on 
organoclays was undertaken to get a better understanding of the 
remanence phenomenon and the controlled release processes. 
The approach included fixation isotherms, X-Ray determinations 
and, in addition to these classical methods, the study of pesticide- 
substrate interactions at a molecular level using spectroscopic 
methods, in order to obtain more information on the physico- 
chemical state and the location of the xenobiotics, and to determine 
the nature and the strength of bonds involved in the fixation pro- 
cess. This is a necessary step to be able to predict the fate of 
pesticides in soil. Vermiculite- and hectorite-decylammonium were 
chosen as models of organoclays. Isotherm and X-Ray data show 
that fixation was much higher for vermiculite than for hectorite and 
that intercalation occurred in the case of vermiculite. Infrared and 
Raman spectroscopies showed that pesticide-organoclay interac- 
tions induced changes in the substrate itself but also in the fixed 
pesticide molecule which no longer had the structure of the crys- 
talline or the dissolved forms. This specific physico-chemical state 
was analysed. (author). 6 refs, 7 figs, 1 tab. 


13930 (IAEA-TECDOC-—768, pp. 69-79) Polyethylene (PE) 
film formulation incorporated with herbicide metolachlor for 
controlled release. Oh, Byung Youl (Rural Development Adminis- 
tration, Suweon (Korea, Republic of). Pesticide Formulation Lab.); 
Kim, Jin Hwa. Joint FAO/IAEA Div. of Nuclear Techniques in Food 
and Agriculture, Vienna (Austria). Oct 1994. (CONF-9309475—: 
Seminar on research and development of controlled release formu- 
lations of pesticides, Vienna (Austria), 6-9 Sep 1993). In Research 
and development of controlled release formulations of pesticides. 
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V.1. Development and evaluation of controlled release formulations 
of pesticides. Proceedings of a seminar held in Vienna, 6-9 
September 1993. 326p. Order Number DE95624853. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Modern agricultural practices for some cash crops in the Repub- 
lic of Korea accompany with plastic sheet mulching to keep soil 
moisture, to elevate soil temperature and to increase crop produc- 
tivity. PE film formulation incorporated with metolachlor was 
investigated as a controlled-release pesticide to eliminate an oper- 
ation for pesticide application. An uniform film was able to be 
formulated by thermal extrusion of low density polyethylene (LDPE) 
or LDPE and ethylene vinyl acetate (EVA). The physical properties 
of the films met domestic industrial standards of PE, even with little 
lower values in tensile, elongation and tear strength than LDPE 
alone. Incorporated rate of metolachlor into the film amended with 
EVA was to some extent higher than those with LPDE alone. On 
the other hand, release profile of the chemical from the film pre- 
pared by LDPE and EVA into water systems showed a little slower 
than that prepared by LDPE alone. Metolachlor residue in the top 
soil of red pepper field mulched the films was maintained around 
one ppm up to 90 days after application. Weed control effect of the 
films on key annual weeds in the field was equivalent to conven- 
tional practices; spraying metolachlor EC followed by mulching PE 
film. No phytotoxicity was observed during the whole growth period 
of the crop. Retained amount of metolachlor in the films after crop 
harvest, 90 days after mulching, was 0.28ug to 0.3ug per sq. cm., 
which was equal to 1.6% to 1.7% of the original amount. (author). 
9 refs, 5 figs, 5 tabs. 


13931 (IAEA-TECDOC—768, pp. 81-89) Radiochemical 
preparation of polyacrylamide hydrogels and their use in agri- 
culture. Yousefzadeh, P. (Atomic Energy Organization of Iran, 
Tehran (iran, Isiamic Republic of). Gamma Irradiation Centre); 
Sohrabpour, M.; Khadjavi, M.S. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Oct 1994. 
(CONF-9309475—: Seminar on research and development of con- 
trolled release formulations of pesticides, Vienna (Austria), 6-9 Sep 
1993). In Research and development of controlled release formula- 
tions of pesticides. V.1. Development and evaluation of controlled 
release formulations of pesticides. Proceedings of a seminar held 
in Vienna, 69 September 19993. 326p. Order Number 
DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work, the results of synthesis of hydrogels is presented. 
These crosslinked polymers have the interesting property that they 
may release the retained additives to the surrounding media in a 
controlled manner. This property in turn may have application in 
agriculture (fertilizers, pesticides) or in medicine etc. In this work 
aqueous solutions of Polyacrylamide (PAAm) were irradiated to 
varying doses and concentrations of PAAm to find the optimum 
gelation dose. Specifically, the following objectives were studied in 
this work: Radiation induced crosslinking of PAAm; effect of the 
concentration of additives on the degree of crosslinking; measure- 
ment of the release rate of the additives (pesticides microelements) 
versus different soil type and the gel granule size. The results of 
this work show that the release rate of the additives is not a func- 
tion of the soil type, but rather it does depend on the background 
moisture content, as well as the hydrogel particle size. (author). 7 
refs, 11 figs. 


13932 (IAEA-TECDOC—768, pp. 91-110) Novel controlled re- 
lease (CR) agrochemical formulations: Development and 
evaluations. Rajagopalan, N. (National Chemical Lab., Pune 
(India). Polymer Chemistry Div.); Bhaskar, C.; Shukla, P.G.; Amar- 
nath, N. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Oct 1994. (CONF-9309475-: 
Seminar on research and development of controlled release formu- 
lations of pesticides, Vienna (Austria), 6-9 Sep 1993). In Research 
and development of controlled release formulations of pesticides. 
V.1. Development and evaluation of controlled release formulations 
of pesticides. Proceedings of a seminar held in Vienna, 6-9 
September 1993. 326p. Order Number DE95624853. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A comprehensive programme on the development of controlled 
release (CR) agrochemical formulation is in progress at the Na- 
tional Chemical Laboratory (NCL). The significant accomplishments 
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of this programme are as follows: (1) A crosslinked starch matrix 
has been developed for application as monolithic granules in the 
soil. The factors governing the kinetics of agent release from this 
matrix have been investigated and the study of the structure of the 
crosslinked matrix has been undertaken by 'SCCP/MAS NMR 
spectroscopy. Procedure for novel single particle release measure- 
ment has been developed for understanding the mechanism of 
release. A granular soil-broadcast formulation of carbofuran has 
been developed and extensively evaluated in the cultivation of cot- 
ton, sorghum, safflower and mustard, giving protection against 
sucking foliar pests for over two months. (2) Propriety processes 
based on the less expensive amino resins, specific to the individual 
agents and release requirements, have been developed by 
microencapsulating a wide range of agrochemicals. Factors gov- 
erning the release from these microcapsules have been 
investigated. Thus (i) A microcapsular seed-coat formulation of car- 
bofuran has been developed and tested for the above crops with 
much reduced oral toxicity indicating it is over four times safer. 
Granulation of the above capsules in St-UF matrix has enabled its 
use in soil broadcast, especially under flooded conditions of paddy 
cultivation. (ii) An aqueous microcapsular dispersion of quinalphos 
has been developed, which is used as foliar spray, doubling the 
period of protection against aphids in okra cultivation. (iii) Micro- 
capsules of chlorpyrifos have been developed, applied both as 
seed-coat in the powder form and as a soil-broadcast after its 
granulation, being much superior to all other treatments including 
phorate in the control of white grub. (Abstract Truncated) 


13933 (IAEA-TECDOC—768, pp. 111-124) Preparation of 
controlled-release starch encapsulated pesticides: Advan- 
tages and opportunities of extrusion processing. Carr, M.E. 
(United States Department of Agriculture, Peoria, IL (United 
States). National Center for Agricultural Utilization Research). Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Oct 1994. (CONF-9309475—: Seminar on research 
and development of controlled release formulations of pesticides, 
Vienna (Austria), 6-9 Sep 1993). In Research and development of 
controlled release formulations of pesticides. V.1. Development and 
evaluation of controlled release formulations of pesticides. Pro- 
ceedings of a seminar held in Vienna, 6-9 September 1993. 326p. 
Order Number DE95624853. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Recent advances have been made in technology for encapsula- 
tion of pesticides within a starch matrix. This technology involves 
the entrapment of pesticides in the matrix without need for either 
crosslinking chemicals, ancillary polymers, or modification of the 
starch substrate. The latest technology utilizes extrusion com- 
pounding techniques to achieve the entrapment. Several types of 
solid, crystalline, and liquid pesticides have been successfully 
entrapped in unmodified cornstarch matrices by continuous, twin- 
screw extrusion processes developed at this Center. This report 
reviews and summarizes various aspects of the encapsulation 
research and development carried out over the past 3 years. Vari- 
ables affecting the encapsulation efficiency and release rate 
properties of the products are discussed. The preparation, evalua- 
tion, and efficacy of starch encapsulated pesticides (herbicides) 
produced by a simulated scaled-up extrusion process and an engi- 
neering feasibility study for their large scale production will be 
reported by others. (author). 17 refs, 9 figs, 5 tabs. 


13934 (IAEA-TECDOC-768, pp. 125-137) Process studies, 
engineering feasibility and cost analysis for starch encapsulat- 
ing of herbicides on the co-rotating twin screw extruder. Grillo, 
J. (Werner and Pfleiderer Corp., Ramsey, NJ (United States)); 
Starer, M.S.; Carr, M.E.; Papazoglou, E. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Oct 
1994. (CONF-9309475—: Seminar on research and development of 
controlled release formulations of pesticides, Vienna (Austria), 6-9 
Sep 1993). In Research and development of controlled release for- 
mulations of pesticides. V.1. Development and evaluation of 
controlled release formulations of pesticides. Proceedings of a 
seminar held in Vienna, 6-9 September 1993. 326p. Order Num- 
ber DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 





The co-rotating, fully intermeshing twin screw extruder (ZSK) has 
been applied to the continuous compounding of starch encapsu- 
lated herbicide formulations. The ZSK is well recognized in the 
plastics, food and feed industries as a versatile mixer/reactor for 
the most difficult continuous processing requirements. Over the last 
five years, the continuous extrusion process for compounding 
bioactive agents into starch matrices has been developed. The 
continuous process of herbicide encapsulation includes the gela- 
tinization of unmodified cornstarch in the extruder followed by the 
addition and incorporation of one or more active herbicides. The 
physical form of the herbicides ranges form oily liquid to powder 
solid. This report will summarize the results of our process studies. 
Using our understanding of the various process interactions, a cost 
analysis will be presented for a scaled up commercial operation. 
(author). 5 refs, 5 figs, 5 tabs. 


13935 (IAEA-TECDOC—768, pp. 139-154) Environmental 
factors affecting starch encapsulated herbicide rates of re- 
lease. Gish, T.J. (United States Dept. of Agriculture, Agricultural 
Research Service, College Park, MA (United States). Hydrology 
Lab.); Wienhold, B.J.; Shirmohamadi, A. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Oct 
1994. (CONF-9309475—: Seminar on research and development of 
controlled release formulations of pesticides, Vienna (Austria), 6-9 
Sep 1993). In Research and development of controlled release for- 
mulations of pesticides. V.1. Development and evaluation of 
controlled release formulations of pesticides. Proceedings of a 
seminar held in Vienna, 6-9 September 1993. 326p. Order Num- 
ber DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 

Starch-encapsulation (SE) is an experimental control release 
technology designed to extend the period of time over which a her- 
bicide is released into the soil environment. The objectives of 
controlled release are to improve efficacy and reduce negative en- 
vironmental impacts. Laboratory and field studies were conducted 
to evaluate how environmental factors influence the release rate of 
SE-atrazine and SE-alachlor. Decreasing water availability, signifi- 
cantly reduced swelling and subsequent rates-of-release for both 
herbicides. As starch granules imbibe water they swell, allowing 
the herbicide to diffuse more readily out of the granule. Decreasing 
temperature also resulted in decreased rates of herbicide release. 
Soil microbial activity increased rates-of-release for both herbi- 
cides, likely the result of enzymatic breakdown of the starch matrix. 
The enhanced release of alachlor relative to atrazine under varied 
environmental conditions was attributed to alachlor’s greater solu- 
bility in water. Although the SE-formulations are experimental, 
modification of herbicide behavior was observed that could reduce 
negative environmental impacts. 20 refs, 9 figs. 


13936 (IAEA-TECDOC-—768, pp. 155-168) Mobility, transport 
and environment impact of starch encapsulated formulations 
of herbicides. Hickman, M.V. (Department of Agriculture, West 
Lafayette, IN (United States). Insect and Weed Control Research); 
Schreiber, M.M. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Oct 1994. (CONF- 
9309475-—: Seminar on research and development of controlled 
release formulations of pesticides, Vienna (Austria), 6-9 Sep 1993). 
In Research and development of controlled release formulations of 
pesticides. V.1. Development and evaluation of controlled release 
formulations of pesticides. Proceedings of a seminar held in Vi- 
enna, 6-9 September 1993. 326p. Order Number DE95624853. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The development and use of controlled release formulation of 
agrichemical products could alleviate many of the current envi- 
ronmental concerns. Experimental starch-encapsulated (SE) 
formulations of herbicides have demonstrated their capability to re- 
duce agrichemical losses due to volatility, movement in surface 
runoff water, and leaching through the soil profile including move- 
ment via macropore flow. Trials using packed soil columns and 
intact soil blocks have demonstrated the effectiveness of SE 
atrazine formulations to reduce leaching. These trials routinely 
show reductions in atrazine leaching of 65% to 85% of the leaching 
of commercially formulated (CF) atrazine. Field trials which monitor 
atrazine in soil cores over the course of the season have con- 
firmed these finding at several locations. Atrazine concentrations in 
surface runoff from SE treated plots were reduced 80% compared 
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with the CF atrazine in field trials under high rainfall. In season long 
field trials the SE treatments reduced atrazine losses measured at 
the field edge by 40%. Extended residual activity in rotational crops 
from SE have been shown to not be problematic in labeled crop 
rotations thus far tested. Considering that all of the SE formulations 
tested are experimental, the results suggested that when the for- 
mulations are optimized for each active ingredient or cropping 
situation, the use of SE formulations could have a significant im- 
pact on the environmental contamination of soils and water from 
non-point agricultural sources. (author). 25 refs, 7 figs, 3 tabs. 


13937 (IAEA-TECDOC-—768, pp. 169-182) Efficacy of starch 
encapsulated formulations of herbicides. Screiber, M.M. (De- 
partment of Agriculture, West Lafayette, IN (United States). Insect 
and Weed Control Research); Hickman, M.V. Joint FAO/IAEA Div. 
of Nuclear Techniques in Food and Agriculture, Vienna (Austria). 
Oct 1994. (CONF-9309475-: Seminar on research and develop- 
ment of controlled release formulations of pesticides, Vienna 
(Austria), 6-9 Sep 1993). In Research and development of con- 
trolled release formulations of pesticides. V.1. Development and 
evaluation of controlled release formulations of pesticides. Pro- 
ceedings of a seminar held in Vienna, 6-9 September 1993. 326p. 
Order Number DE95624853. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Regardless how environmentally safe or cost effective a new for- 
mulation may be, to be considered for adaptation, it efficacy must 
be equal to commercial formulation (CF) presently on the market. 
Herbicide efficacy is measured by the control of weeds exhibited 
and the resultant affects on crop yield. The following herbicides 
have been formulated as starch-encapsulated (SE) granules and 
have had extensive laboratory, greenhouse, and field testing for 
several years: EPTC, butylate, trifluralin, alachlor, metolachlor, and 
atrazine. These herbicides represent a wide range of water solubil- 
ity and volatility characteristics. They have been formulated as 
single component granules and two or three component granules, 
the latter acknowledging that most preemergence herbicides are 
used in co™.c. ‘ations. SE formulations of EPTC, butylate, and tri- 
fluralin ha\> been shown to give excellent weed control under 
delayed incorrvration and in the case of trifluralin no incorporation. 
Extensive field trials with SE formulations of atrazine with meto- 
lachlor or alachlor with and without dicamba gave excellent control 
of a wide range of week species equal to that obtained with CF. In 
most cases, crop yields from plots treated with SE formulations 
were equal to or better than those obtained with CF under conven- 
tional and conservation tillage systems on light and heavy soils. 
(author). 10 refs, 1 fig., 15 tabs. 


13938 (IAEA-TECDOC~768, pp. 183-196) Starch encapsule- 
tion of microbial pesticides for sustained activity. McGuire, 
M.R. (United States Dept. of Agriculture, Peoria, IL (United States). 
Plant Polymer Research); Shasha, B.S. Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Oct 
1994. (CONF-9309475—: Seminar on research and development of 
controlled release formulations of pesticides, Vienna (Austria), 6-9 
Sep 1993). In Research and development of controlled release for- 
mulations of pesticides. V.1. Development and evaluation of 
controlled release formulations of pesticides. Proceedings of a 
seminar held in Vienna, 6-9 September 1993. 326p. Order Num- 
ber DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 
Many environmental and biological factors act to reduce the in- 
secticidal potential of microbial pesticides. Each of these factors 
can be addressed through formulation. Over the past five years, 
we have investigated formulation of microbial insecticides within 
starch matrices. While chemical pesticides have been encapsu- 
lated in starch for many years, the biological nature of microbial 
insecticides has prohibited the use of the harsh chemicals or ex- 
treme pH necessary to ensure gelatinization of the starch and 
subsequent entrapment of active ingredient. Pregelatinized 
starches and flours have facilitated formulation of microbial pesti- 
cides. Three distinct types of starch formulations have been 
developed: a sprayable and two granular baits. Bioassays of cot- 
ton or cabbage leaf tissue treated with the sprayable formulations 
demonstrated increased residual activity of Bacillus thuringiensis 
kurstaki (Btk) after simulated (greenhouse) or actual (field) rainfall. 
Similarly, experiments with small field plots of cabbage treated with 
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the sprayable formulations demonstrated efficacy similar to that of 
conventional chemical insecticides. The granular formulations have 
been tested extensively against European corn borer in whorl 
stage corn. Sunlight screens incorporated within the granules sig- 
nificantly increased residual activity of Btk when granules were 
exposed to direct sunlight. Under field conditions, feeding stimu- 
lants allowed a decrease in Btk concentration without significant 
loss of inset control. Work with these formulations is continuing 
with the addition of viruses and fungi to our research program. 
Clearly, improvements to formulations of microbial pesticides will 
enhance the acceptance and reliability of these important pest con- 
trol tools. 22 refs, 5 figs, 8 tabs. 


13939 (IAEA-TECDOC-—768, pp. 197-204) The use of con- 
trolled release technology to improve the performance and 
reduce the environmental impact of herbicides. Flynn, A. (Victo- 
rian Inst. for Dryland Agriculture, Horsham, VT (Australia). 
Daratech Pty Ltd.); Stork, P.; Gittins, J.; Finlay, M.; Williams, K. 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Oct 1994. (CONF-9309475-: Seminar on 
research and development of controlled release formulations of 
pesticides, Vienna (Austria), 6-9 Sep 1993). In Research and de- 
velopment of controlled release formulations of pesticides. V.1. 
Development and evaluation of controlled release formulations of 
pesticides. Proceedings of a seminar held in Vienna, 6-9 Septem- 
ber 1993. 326p. Order Number DE95624853. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Daratech has research projects investigating the use of Con- 
trolled Release (CR) technology in a number of key areas. These 
include remedies for: solvent removal, groundwater pollution, 
volatile loss, off-target damage, crop phytotoxicity, UV degradation 
and inadequate foliar penetration. Active ingredients researched 
include; triazines, sulfonyl ureas, dinitroanalines, phenoxys, ary- 
loxyphenoxypropionates, thiocarbamates and pyridines. In this 
paper examples are given on volatile loss reduction, reduced 
leaching, improved crop safety and solvent removal from foliar her- 


bicide. Daratech has a wide range of CR types. CR technology has 
enabled the reduction of volatile loss of trifluralin from 52% to 18%. 
lt has enabled the loss of chlorsulfuron from leaching to be 
decreased from 90% to 20%. It has reduced the phytotoxity of tri- 
fluralin to wheat by 45% and has been used in post emergence 
herbicides to recover the activity lost when solvents are removed 
from a herbicide. (author). 5 figs. 


13940 (IAEA-TECDOC-768, pp. 205-214) Kinetic studies of 
controlled-release formulations of diuron containing paim oil 
mill effluent. Yamin, B.M. (Universiti Kebangsaan Malaysia, Bangi, 
Selangor Darul Ehsan (Malaysia). Faculty of Physical and Applied 
Sciences); Sahali Mardi, A.; Mohamad, R.B. Joint FAO/IAEA Div. 
of Nuclear Techniques in Food and Agriculture, Vienna (Austria). 
Oct 1994. Grant IRPA-2-07-03-08. (CONF-9309475—: Seminar on 
research and development of controlled release formulations of 
pesticides, Vienna (Austria), 6-9 Sep 1993). In Research and de- 
velopment of controlled release formulations of pesticides. V.1. 
Development and evaluation of controlled release formulations of 
pesticides. Proceedings of a seminar held in Vienna, 6-9 Septem- 
ber 1993. 326p. Order Number DE95624853. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Controlled-release formulations of diuron herbicide containing 
sodium alginate as binder and kaolin or palm oil mill effluent 
(POME) as fillers were studied. Small ratios of alginates to kaolin 
or POME in the formulation produce less spherical granular 
products. The kinetic of release in static water was studied spec- 
trophotometrically at 248nm. Both products with two different fillers 
showed good first order plots with rate constants about ax10-' 
day~'. Preliminary screening on several species of weeds in one 
square meter boxes in glasshouse showed good effectiveness of 
the slow release products. Further studies are being carried out es- 
pecially with the POME formulations which contain quite high major 
nutrients. (author). 7 refs, 3 figs, 4 tabs. 


13941 (IAEA-TECDOC~768, pp. 215-223) Efficacy of the al- 
ginate controlled-release formulation (CRF) of thiobencarb 
herbicide for weed contro! in transplanted rice. Soltan, H.R. 
(Alexandria Univ., Alexandria (Egypt). Pesticide Chemistry Dept.). 
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Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Oct 1994. (CONF-9309475-: Seminar on 
research and development of controlled release formulations of 
pesticides, Vienna (Austria), 6-9 Sep 1993). In Research and de- 
velopment of controlled release formulations of pesticides. V.1. 
Development and evaluation of controlled release formulations of 
pesticides. Proceedings of a seminar held in Vienna, 6-9 Septem- 
ber 1993. 326p. Order Number DE95624853. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Field trial was conducted during the summer season of 1992 at 
the Agriculture Research Station, Alexandria University to de- 
termine the effect of thiobencarb formulations (alginate 
controlled-release formulation and granular formulation), their com- 
bination, application times and rates of application on weed control 
and on economics of transplanted rice. Thioberncarb at 0.75 or 1.5 
kg/ha was applied twice, 1 day before transplanting and 6 days af- 
ter transplanting. The differences in response among weeds and 
rice to thiobencarb formulations, their combinations, application 
times and rates were variable. All of the herbicidal treatments as 
well as the hand weeded one gave superior yields over un-weeded 
control. Controlled release thiobencarb formulation applied 6 days 
after transplanting at 1.5 kg/ha was the most effective treatment up 
to 40 days after transplanting, followed by the same formulation 
applied 1 day before transplanting, based on weed density, weed 
height and weed dry weight and it provided the highest grain yiekKd. 
(author). 11 refs, 5 tabs. 


13942 (IAEA-TECDOC—768, pp. 225-238) Efficacy evalua- 
tion of controlled release formulations of thiobencarb in rice. 
Bajet, C.M. (University of the Philippines at Los Banos, College, 
Laguna (Philippines). National Crop Protection Center); Fabro, L.E. 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Oct 1994. (CONF-9309475—: Seminar on 
research and development of controlled release formulations of 
pesticides, Vienna (Austria), 6-9 Sep 1993). In Research and de- 
velopment of controlled release formulations of pesticides. V.1. 
Development and evaluation of controlled release formulations of 
pesticides. Proceedings of a seminar held in Vienna, 6-9 Septem- 
ber 1993. 326p. Order Number DE95624853. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Alginate (TAL 2490) and corncob (TA1 and TA2) formulations of 
the thiobencarb were evaluated at the rate of 1.5 Kg ai/ha under 
rainfed paddy during the dry season, 1991. TAL 2490 and TA1 had 
significantly greater number of tillers/hill compared to the commer- 
cial formulation. However, the seed weight per ten panicles were 
not significantly different between the controlled release formula- 
tions (CRFs) and the commercial formulation. Weed density and 
fresh weight of the CRFs against Echinoloa sp. at the 40 days af- 
ter application (DAA) were significantly lower than the commercial 
formulation. Efficacy evaluation of corncob (TA1 and TA2) and algi- 
nate (TAL 26391) thiobencarb and 2, 4D kraft ligning formulations 
at 3 rates of application were done during the wet season, 1991. 
Visual assessment of weed control at 35 and 45 DAA showed no 
significant difference between commercial and CRF, fast and slow, 
corncob and alginate, CRF or its mixture with 2, 4D. Kraft ligning 2, 
4D was the least effective. TA1 and TA2 at 0.75 Kg ai/ha had sig- 
nificantly greater yield over the untreated control. Two alginate 
thiobencarb formulations (TAL 070192 and a locally produced for- 
mulations, TAL 0892) were evaluated at 2 rates and 2 times of 
application during the wet season, 1993. Total number of weeds at 
40 days after transplanting (DAT) showed a trend advantage of the 
CRFs when applied at 1 DAT at the rate of 0.75 Kg ai/ha. Trend 
also indicated that efficacy decreased when the CRFs were applied 
at 4 DAT but the delay could be offset by using higher application 
rate of 1.5 Kg ai/ha. These indications were not reflected on yield 
and yield components of rice. 12 refs, 10 tabs. 


13943 (IAEA-TECDOC-768, pp. 239-247) Controlled-release 
herbicides in rice-fish culture: Evaluation of thiobencarb and 
butachlor formulations. Soerjani, M. (indonesia Univ., Jakarta (In- 
donesia). Centre for Research on Human Resources and the 
Environment); Warnoutomo, S. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Oct 1994. 
(CONF-9309475—: Seminar on research and development of con- 
trolled release formulations of pesticides, Vienna (Austria), 6-9 Sep 





1993). In Research and development of controlled release formula- 
tions of pesticides. V.1. Development and evaluation of controlled 
release formulations of pesticides. Proceedings of a seminar held 
in Vienna, 6-9 September 1993. 326p. Order Number 
DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 

Innovation in weed control as an effort to increase food produc- 
tion has been implemented among others by the development of 
controlled-release of herbicides to overcome weed problems. The 
impact of controlled-release formulations of thiobencarb and bu- 
tachlor on rice-fish culture was studied using irradiated latex mixed 
with these herbicides. Comparative study was done with commer- 
cial products of the two herbicides and pretilachlor, also compared 
with handweeding. The results showed that although hand-weeding 
provided the highest rice production (5.39 tons/ha) butachlor 
controlled-release formulations at 0.6 kg/ha gave also a reasonably 
high rice production (4.65 tons/ha), while both treatments also 
gave high productions of fish. This is due to the high survival rate 
of fish in these treated plots. The lowest fish weight and the short- 
est length of fish were in plots treated with 1.5 kg/ha butachlor 
commercial product, indicating that the slow-release formulations of 
butachlor provide a better conditions to cultivate fish than the com- 
mercial product of butachlor. The concentrations of herbicides in 
the water is relatively higher in the higher dose of herbicides in the 
slow-release formulations. This is correlated with the lower 
residues of the higher dose of herbicides in the slow-release for- 
mulations. In plots treated with commercial products of herbicides, 
there was no herbicide concentrations that can be detected in the 
water. (author). 3 refs, 5 figs, 2 tabs. 


13944 (IAEA-TECDOC-—768, pp. 249-256) Controllied-release 
herbicide formulations in rice and rice-fish culture. Soerjani, M. 
(Indonesia Univ., Jakarta (Indonesia). Centre for Research on Hu- 
man Resources and the Environment); Warnoutomo, S. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Oct 1994. (CONF-9309475—: Seminar on research 
and development of controlled release formulations of pesticides, 
Vienna (Austria), 6-9 Sep 1993). In Research and development of 
controlled release formulations of pesticides. V.1. Development and 
evaluation of controlled release formulations of pesticides. Pro- 
ceedings of a seminar held in Vienna, 6-9 September 1993. 326p. 
Order Number DE95624853. Source: OSTI; NTIS (US Sales Only); 
INIS. 

There is an increasing trends of the need for technological inno- 
vations in weed control in food crops, mainly rice crops, to meet 
the demand of the population growth in developing countries. The 
noval technique in weed control in particular and pest management 
in general must also comply with the effort to maintain the sustain- 
able support of all production components. The development of 
slow-release formulation technique of herbicides in an effort to im- 
prove crop productivity, through the herbicide efficacy, while also 
concerned with a possible external impacts, e.g. residue in soil, 
fish and grains. This paper is to conclude the result of a study of 
the use of thiobencarb and butachlor in rice-fish culture, with a re- 
sult that there were some residues of these herbicide in the soil 
and fish but not in the rice grain. Thiobencarb showed a less risk 
in contaminating the soil or leaving residues in fish compared to 
butachlor. Rice production (5.35 tons/ha) is still the highest in 
handweeding treatments, 7 and 21 days after transplanting, in 
which weeds may reduce almost 60% of the yield. A combination 
of 0.75 kg/ha of thiobencarb slow-release formulations with 0.75 
kg/ha commercial product gave a relatively high rice yield of 4.93 
tons/ha. (author). 6 refs, 3 figs, 3 tabs. 


13945 (IAEA-TECDOC-—768, pp. 257-260) Field plot test of 
efficacy of thiobencarb formulations for weed control in direct 
seeded rice. Omar, D. (Universiti Pertanian Malaysia, Sedang, Se- 
langor Darul Ehsan (Malaysia). Faculty of Agriculture); Mohamad, 
R.B. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Oct 1994. (CONF-9309475—: Seminar on 
research and development of controlled release formulations of 
pesticides, Vienna (Austria), 6-9 Sep 1993). In Research and de- 
velopment of controlled release formulations of pesticides. V.1. 
Development and evaluation of controlled release formulations of 
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pesticides. Proceedings of a seminar held in Vienna, 6-9 Septem- 
ber 1993. 326p. Order Number DE95624853. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Experiments were conducted in field plots in Tanjung Karang rice 
growing are to study the effect of the timing of application and type 
of formulation of thiobencarb herbicide on the control of weeds, es- 
pecially Echinochloa crusgalli. The area selected has a history of 
heavy weed infestation in farmers fields. In these tests the perfor- 
mance of a commonly used commercial thiobencarb formulation, 
Saturn? was compared with that of a controlled-release (CR) 
formulation. These contained 5.0 and 7.56% thiobencarb, respec- 
tively. The CR formulation had the herbicide uniformly dispersed in 
a mixture of calcium alginate and kaolin. The herbicide was applied 
at 6 and 1 day before direct sowing (DBS) of the rice seeds at 60 
kg/ha rate. The herbicide formulations were applied singly or as a 
50/50 mixture to deliver 0.75 or 1.50 kg a.i/ha. The effect of the 
treatments on the number and growth of weed plants, the growth 
parameters of the rice plants and the rice grain yield was deter- 
mined. Saturn? at 1.5 kg/ha, CR formulation at 0.75 kg/ha and 
hand weeding were most effective in controlling the number of E. 
crusgalli plants. There was no significant difference between the 
formulations or the rates used regarding their effect on the growth 
of the rice plants. The highest rice grain yield was recorded from 
the plots treated with the CR formulation at 1.5 kg/ha. The CR for- 
mulation was also very effective at 0.75 kg/ha rate and the rice 
grain yield was recorded from the plots receiving this treatment 
was much greater than those treated with a similar rate of the 
commercial formulation. (author). 5 tabs 


13946 (IAEA-TECDOC-768, pp. 261-276) Evaluation of 
controlled-release formulations of thiobencarb in_ rice-fish 
ecosystems using radiochemical techniques. Bajet, C.M. (Uni- 
versity of the Philippines at Los Banos, College, Laguna 
(Philippines). National Crop Protection Center); Araez, L.C.; Magal- 
lona, E.D. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Oct 1994. (CONF-9309475—: 
Seminar on research and development of controlled release formu- 
lations of pesticides, Vienna (Austria), 6-9 Sep 1993). In Research 
and development of controlled release formulations of pesticides. 
V.1. Development and evaluation of controlled release formulations 
of pesticides. Proceedings of a seminar held in Vienna, 6-9 
September 1993. 326p. Order Number DE95624853. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The rate of release of carbon-14 labelled thiobencarb from cal- 
cium alginate and corn cob controlled-release (CR) formulations in 
distilled and paddy water was studied under laboratory conditions. 
Herbicidal efficacy of the CR and Saturn? 10G, a commercial for- 
mulation, against Echinochloa crusgalli and their effect on the 
growth of transplanted rice and grain yield was studied in potted 
plants. The formulations were applied at two rates of application. 
Tilapia fish and edible kangkong plants were exposed in separate 
experiments to water treated with slow and fast release corn cob 
formulations and the toxicity of the herbicides to the fish and distri- 
bution of residues in plants were evaluated. Maximum release from 
the corn cob formulations was attained on the 7th day; whereas, 
the release from the alginate formulations kept steadily increasing 
during the 56 days of the experiment. The efficacy tests showed 
that all formulations at both rates of application were equally effec- 
tive in controlling the weeds. The commercial formulation caused 
significant stunting and phytotoxicity to the rice plants; whereas, the 
CR formulations were safer. Application of all formulations resulted 
in increased yield of the rice grain and there was no significant dif- 
ference between the formulations or the rate of application. LCso of 
the technical thiobencarb to the fish was 0.23 ppm. However, the 
fish exposed to the CR formulations contained 0.26 to 0.29 ppm 
residues and survived, but the dead fish had 0.31 to 0.33 ppm 
residues. The fish head contained higher residues than the fillet. 
Herbicide residues in kangkong plants were lower in the old leaves 
and stalks and higher in young leaves. 11 refs, 6 figs, 4 tabs. 


13947 (IAEA-TECDOC~-768, pp. 277) Potted plants green- 
house study on the efficacy of thiobencarb formulations 
against Echinochloa crusgalli in direct seeded rice. Omar, D. 
(Universiti Pertanian Malaysia, Sedang, Selangor, Darul Ehasan 
(Malaysia). Faculty of Agriculture); Mohamad, R.B. Joint FAO/IAEA 
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Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Oct 1994. (CONF-9309475—-: Seminar on research and 
development of controlled release formulations of pesticides, Vi- 
enna (Austria), 6-9 Sep 1993). In Research and development of 
controlled release formulations of pesticides. V.1. Development and 
evaluation of controlled release formulations of pesticides. Pro- 
ceedings of a seminar held in Vienna, 6-9 September 1993. 326p. 
Order Number DE95624853. Source: OSTI; NTIS (US Sales Only); 
INIS. 

An experiment was conducted under greenhouse conditions to 
study the effect of the timing of application and type of thiobencarb 
formulation on the control of Echinochloa cursgalli grown together 
with rice in potted plants. The formulations included two controlled- 
release (CR) formulations and a conventional formulation. The CR 
formulations were (i) 7.56% thiobencarb uniformly dispersed in a 
mixture of calcium alginate and kaolin and (ii) thiobencarb ad- 
sorbed on corn cob garnules, which were then coated with a 
mixture of polyvinyl acetate (PVA) and polyoxyethylene glycol 
(POEG). The corn cob formulation had 4% thiobencarb. The 
conventional formulation was Saturn? which contained 5% thioben- 
carb. The formulations were applied at 0.75 and 1.50 kg a.i/ha 
rates 6 and 1 days before sowing (DBS) of the pregerminated rice 
seedlings. Seeds of Echinochloa crusgalli were sown in the same 
pots at 3DBS. The effect of the herbicide formulations and rates on 
the germination of the weed seeds was determined at 7 days after 
sowing (DAS). The effect on the growth of the weed and rice 
plants was determined periodically until 70 DAS. The timing of 
application of the herbicide did not show any effect on the germi- 
nation of the weed seeds. However, higher rate of application of 
the herbicide was more effective than the lower rate. All three for- 
mulations at both rates were effective, and the herbicide treatment 
resulted in increased number of tillers, height and weight of the 
rice plants and reduced numbers of tillers, height and weight of the 
weed plants. These in turn had effect on the yield of rice grain 
which was substantially greater in the pots receiving herbicide 
treatment. However, the higher dose of the corn cob formulation 
and the commercial formulation were more effective than other 
treatments. (author). Abstract only. 


13948 (IAEA-TECDOC-768, pp. 279) Studies on the effi- 
cacy of herbicides in rice cultures. Dombovari, J. (Irrigation 
Research Inst., Szarvas (Hungary)); Oncsik, M.; Szilvassy, L. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Oct 1994. (CONF-9309475—: Seminar on research 
and development of controlled release formulations of pesticides, 
Vienna (Austria), 6-9 Sep 1993). In Research and development of 
controlled release formulations of pesticides. V.1. Development and 
evaluation of controlled release formulations of pesticides. Pro- 
ceedings of a seminar held in Vienna, 6-9 September 1993. 326p. 
Order Number DE95624853. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Echinochloa species are commonly found in the rice growing ar- 
eas of Hungary. Preemrgent herbicides, including thiobencarb, are 
used more frequently for the control of these weeds. Laboratory 
experiments were conducted to study the release of thiobencarb 
from two controlled-release (CR) formulations, and field experi- 
ments were conducted to compare the efficacy of several 
herbicides in the control of weeds and on the growth of rice plants 
and grain yield. The CR formulations included two corn cob formu- 
lations and an alginate formulation. Field experiments were carried 
out to test the efficacy of a number of herbicides in direct seeded 
rice. These included CRA and a commercial formulation (Saturn®) 
of thiobencarb, Stomp 330E formulation of pendimetalin and Moli- 
nate 10G. Similarly, the efficacy of CRA and Molinate at 1.5 and 
3.0 kg.ha was compared in transplanted rice. In the laboratory 
tests the release of thiobencarb was faster from TA1 formulation 
than from TA2. In the field experiments with direct seeded rice 
Stomp 330E at 1.65 kg/ha was more effective in the control of 
Echinochloa species than the other herbicides; whereas, the com- 
mercial formulation of thiobencarb was somewhat better than the 
CRA formulation. However, yield of rice grain and total rice bio- 
mass was the highest with Molinate used at 5 kg/ha. Grain yield 
with the CRA formulation was better than with the commercial 
thiobencarb formulation. Total rice biomass wit the two thiobencarb 
was the same. When the effect of thiobencarb CRA formulation 
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was compared with that of Molinate in transplanted rice, the rice 
grain yield for the two herbicides was the same at 1.5 kg/ha, and 
both treatments resulted in an increased of about 50% rice grain 
as compared with the control plots. However, when the herbicide 
rate was increased to 3.0 kg/ha rate, the yield increase was 45% 
for Molinate and 40% for the CRA formulation. Similar results were 
obtained with the total rice biomass. Abstract only. 


13949 (IAEA-TECDOC-768, pp. 281) Study on the dynam- 
ics of release of carbon-14 labelled herbicides from 
controlled-release formulations in water. Wang Fujun (Beijing 
Agricultural Univ., Beijing (China). Lab. for Application of Nuclear 
Techniques); Qi Mengwen; Wang Huaguo. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Oct 
1994. (CONF-9309475—: Seminar on research and development of 
controlled release formulations of pesticides, Vienna (Austria), 6-9 
Sep 1993). In Research and development of controlled release for- 
mulations of pesticides. V.1. Development and evaluation of 
controlled release formulations of pesticides. Proceedings of a 
seminar held in Vienna, 6-9 September 1993. 326p. Order Num- 
ber DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 
Experiments were conducted to study the processes governing 
the release of carbon-14 labelled butachlor and thiobencarb herbi- 
cides from two type of controlled-release (CR) formulations into 
water. The formulations were (i) herbicides uniformly dispersed in a 
mixture of calcium alginate and kaolin and (ii) herbicides adsorbed 
on corn cob granules which were then coated with a mixture of 
polyvinyl acetate (PVA) and polyoxyethylene glycol (POEG). Theo- 
retical models and corresponding equations were developed and 
the experimental data for the release rate of the two herbicides 
was compared with the models. The results indicated that the 
release of the herbicides from the alginate formulations was gov- 
erned by diffusion process; whereas, the release from the corn cob 
formulations was thermodynamic process. The diffusion of the her- 
bicides from the alginate granules was inversely related to the 
thickness of the granule, with slower release from the larger gran- 
ules and vice versa. The release of the herbicides from the corn 
cob granules was related to the type and composition of the poly- 
mer mixture on the surface of the granules. The study showed that 
the rate of release of the herbicides was faster from the corn cob 
formulations than the alginate formulations. (author). Abstract only. 


13950 (IAEA-TECDOC-768, pp. 283) Studies on the effi- 
cacy of the controlled-release formulations of herbicides 
against weeds in transplanted rice. Wang Fujun (Beijing Agricul- 
tural Univ., Beijing (China). Lab. for Application of Nuclear 
Techniques); Qi Mengwen; Yang Genhai; Wang Huaguo; Guo 
Quinhua. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Oct 1994. (CONF-9309475—: 
Seminar on research and development of controlled release formu- 
lations of pesticides, Vienna (Austria), 6-9 Sep 1993). In Research 
and development of controlled release formulations of pesticides. 
V.1. Development and evaluation of controlled release formulations 
of pesticides. Proceedings of a seminar held in Vienna, 6-9 
September 1993. 326p. Order Number DE95624853. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Weed control efficacy of controlled-release (CR) formulations of 
thiobencarb and butachlor were compared with the commercial for- 
mulations of these herbicides in transplanted rice field experiments 
during 1990, 1991 and 1992. The controlled-release formulations 
comprised (i) herbicides uniformly dispersed in a mixture of calcium 
alginate and kaolin and (ii) herbicides absorbed on corn cob gran- 
ules which were then coated with a mixture of polyvinyl acetate 
(PVA) and polyoxyethylene glycol (PEG). Some of the alginate for- 
mulations also contained sand. The herbicides were applied at 
three different rates of 1.50, 1.05 and 0.75 kg a.Vha 3-4 days after 
transplanting. The weed control efficacy was directly related to the 
rate of application of the herbicide and this in turn resulted into rel- 
evant increase in the grain yield. The control of weeds by hand 
weeding or by the application of the herbicides resulted in signifi- 
cantly higher yield of the rice grain than the control plots. On the 
other hand, there was no significant difference in the yield of the 
rice grain from hand weeding or the use of herbicides. There was 
also no significant difference between the increase in the grain 





yield resulting from the use of the commercial or the controlled- 
release formulations and both type of formulations provided equally 
good weed control. (author). Abstract only. 


13951 (IAEA-TECDOC-—768, pp. 285) Study on the fate of 
controlled-release formulation of carbon-14 thiobencarb in a 
model paddy ecosystem. Sun, J.H. (Xhejiang Agricultural Univ., 
Hangzhou (China). Inst. of Nuclear Agricultural Sciences); Li, X.M.; 
Zhang, Q.Z.; Chen, Z.Y. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Oct 1994. 
(CONF-9309475—: Seminar on research and development of con- 
trolled release formulations of pesticides, Vienna (Austria), 6-2 Sep 
1993). In Research and development of controlled release formula- 
tions of pesticides. V.1. Development and evaluation of controlled 
release formulations of pesticides. Proceedings of a seminar held 
in Vienna, 6-9 September 1993. 326p. Order Number 
DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 

The fate of a calcium alginate controlled-release formulation of 
carbon-14 labelled thiobencarb was studied in a model paddy 
ecosystem. The concentration of the released thiobencarb first 
increased with time and then declined. The herbicide was trans- 
formed into 12 radiolabelled degradation products in water. The 
major metabolite remained unidentified. In the soil most of the her- 
bicide was found in the upper layer and there were at least 6 
metabolites, some of which were conjugated in the form of soil- 
bound residues. At the time of harvest 45.6% of the total 
thiobencarb-related radioactivity present in the soil was extractable 
will the solvents, and the rest remained bound. The herbicide 
translocated into all parts of the rice plants grown in the treated 
soil, and residues were found in straw, roots, grain and husk. More 
than 92% of these residues were in the form of tissue-bound 
residues. In the plant the herbicide was degraded into 9 metabo- 
lites. The relatives proportion of the metabolites changed with time. 
The residues which were extracted from the plant contained 55.9, 
6.1 and 11.2% thiobencarb in the straw, grain and the husk, re- 
spectively. The predominant metabolite in the grain remained 
unidentified. (author). Abstract only. 


13952 (IAEA-TECDOC-768, pp. 287-298) Studies on the 
controlled-release pesticide formulations for pest control in 
cotton and maize using isotope techniques. Jamil, F.F. (Nuclear 
Inst. for Agriculture and Biology (NIAB), Faisalabad (Pakistan). Bio- 
logical Chemistry Div.); Jamil Qureshi, M.; Haq, A.; Mujtaba Naqvi, 
S.H. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Oct 1994. Contract IAEA-R-3694/GS. 
(CONF-9309475—: Seminar on research and development of con- 
trolled release formulations of pesticides, Vienna (Austria), 6-9 Sep 
1993). In Research and development of controlled release formula- 
tions of pesticides. V.1. Development and evaluation of controlled 
release formulations of pesticides. Proceedings of a seminar held 
in Vienna, 6-9 September 1993. 326p. Order Number 
DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 

Studies were conducted on controlled release '4C- carbofuran 
formulations with EVA for pest control in cotton and maize to inves- 
tigate the fate and degradation of the release carbofuran from the 
formulation. Cotton plants both in the field and pots were subjected 
to three different treatments at the time of sowing: application of 
14C-carbofuran formulation with EVA; cold carbofuran formulation 
with EVA, and granular carbofuran pesticide. It has been found that 
insect attack was much more on control than on treated plants for 
three months after germination but after 4-5 months granules 
treated plants offered less resistance to insects as compared to 
formulation treated plant both hot and cold. The granules treated 
plants produced much more cotton lint in the first picking which re- 
duced gradually and consequently hot and cold formulation treated 
plants produced maximum yield. Radiometric analysis indicated that 
recovered hot formulation pieces retained at least 24% radioactivity 
after six months. More activity was recovered in plant leaves as 
compared to roots and stem and similarly from soil samples, high- 
est radioactivity was observed from 10 cm dia samples at a depth 
of up to 13 cm. The trend of results from pot and field experiments 
were almost similar. The used 'C-carbofuran formulation with EVA 
recovered from the field after cotton harvest was reused for maize 
crop at the time of sowing. Radiometric analysis revealed that the 
reused formulation pieces after three months still retained 56% 
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radioactivity of the original dose applied. This confirms that the for- 
mulation was indeed slow release and even the lower amounts in 
the used formulation pieces were available to the next crop. The 
corn ear-worm attacked the crop at the time of maturity but this 
problem was minor with formulation treated plants resulting in bet- 
ter yield over control plants. (author). 10 refs, 2 figs, 5 tabs. 


13953 (IAEA-TECDOC~768, pp. 299-309) Use of controlled 
release formulations of insecticides for the control of termites 
as pests of crops and forestry. Logan, J.W.M. (Chatham Mar- 
itime, Chatham, Kent (United Kingdom). Natural Resources Inst.). 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Oct 1994. (CONF-9309475—: Seminar on 
research and development of controlled release formulations of 
pesticides, Vienna (Austria), 6-9 Sep 1993). In Research and de- 
velopment of controlled release formulations of pesticides. V.1. 
Development and evaluation of controlled release formulations of 
pesticides. Proceedings of a seminar held in Vienna, 6-9 Septem- 
ber 1993. 326p. Order Number DE95624853. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Termites are major pests of crops and forestry in tropical and 
sub-tropical regions of Africa and Asia. Until recently, they were 
controlled by organochlorine (cyclodiene) insecticides whose per- 
sistence protected the crops till harvest and exotic trees through 
the susceptible seedling stage. These insecticides have been 
banned or withdrawn from use in agriculture in most countries and 
existing alternative insecticides lack the persistence to provide pro- 
tection against termites. Controlled release formulations of some of 
these short-lived insecticides have been shown to provide protec- 
tion for trees and crops as good as that provided by the cyclodiene 
insecticides without the environmental problems. Current formula- 
tions are much more expensive than conventional formulations 
using the same active ingredient and their use is limited to high 
value crops and forestry. (author). 21 refs, 3 figs, 2 tabs. 


13954 (IAEA-TECDOC~768, pp. 311-317) Control of insect 
pests using slow release pheromone containing devices. 
Rankin, F.S. (AgriSense-BCS Ltd, Pontypridd, Mid-Glamorgan 
(United Kingdom)). Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Oct 1994. (CONF- 
9309475-: Seminar on research and development of controlled 
release formulations of pesticides, Vienna (Austria), 6-9 Sep 1993). 
In Research and development of controlled release formulations of 
pesticides. V.1. Development and evaluation of controlled release 
formulations of pesticides. Proceedings of a seminar held in Vi- 
enna, 6-9 September 1993. 326p. Order Number DE95624853. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A number of slow release devices are being or have been devel- 
oped and commercialised for the detection of insect pests, in the 
form of monitoring lures, and for their control, by lure and kill or 
mating disruption techniques. The devices are based upon matrix- 
type polymer formulations with pheromone or attractant distributed 
therein. Release profiles of devices were determined by gas chro- 
matographic analysis of pheromone residing in the devices, as a 
function of time; release rates were then derived, also as a func- 
tion of time, and compared with bioefficacy results of field tests. 
The lower rate limit, consistent with mating disruption, can be de- 
termined, and will be appropriate to, and dependent upon the field 
test conditions eg temperature, wind conditions, point source den- 
sity, insect pressure, the presence of beneficials, and the influence 
of other attractants such as plant volatiles. Such an approach has 
been taken in the development of products for Pectinophora 
gossypiella (Pink Bollworm), Chilo suppressalis (Rice Stem Borer) 
Lymantria dispar (Gypsy moth), Ceratitis capitata (Mediterranean 
Fruit Fly), Rhyacionia buoliana (European Pine Shoot Moth), and 
Keiferia lycopersicella (Tomato Pinworm). It is essential that the 
cost of pheromone be minimized in order to maximize the possibil- 
ity of successful product development. To this end, the metathesis 
route has been found useful in some cases eg for Pink Bollworm 
pheromone (50/50) Z,E/Z,Z-7,11-hexadecadienyl acetate. 9 refs, 4 
figs. 


13955 (IAEA-TECDOC-~768, pp. 319) Use of ionizing radia- 


tion in the manufacture of matrix materials for drug 
controlled-release systems, and selected applications. Smolko, 
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E.E. (Comision Nacional de Energia Atomica, Gerencia de Aplica- 
ciones, Buenos Aires (Argentina). Centro Atomico Ezeiza). Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Oct 1994. (CONF-9309475—: Seminar on research 
and development of controlled release formulations of pesticides, 
Vienna (Austria), 6-9 Sep 1993). In Research and development of 
controlled release formulations of pesticides. V.1. Development and 
evaluation of controlled release formulations of pesticides. Pro- 
ceedings of a seminar held in Vienna, 6-9 September 1993. 326p. 
Order Number DE95624853. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Radiation polymerization procedures have been used for the ob- 
tention of adequate materials for controlled-releases systems. 
Co-60 radiation was used for the polymerization and crosslinking of 
HEMA monomers alone, HEMA in combination with other 
monomers and natural rubber latex. Irradiations were carried out in 
solid water solutions with inclusion of drugs and medicaments. The 
work included the immobilization of antibiotics (ampicillin, gen- 
tamicin); antineoplastic drugs  (ciclofosfamide); hormones 
(medroxiprogesterone); pheromones (trimediure); pesticides (fen- 
bendazole); and beta-adrenergics (propranolol). Kinetics of swelling 
of the polymeric matrix alone and studies of the rate of release of 
ampicillin and propranolol are given compared with traditional 
tablets of the same preparates. The swelling of PHEMA was ana- 
lyzed and was fitted to a second order kinetics. Accumulated 
release rates for ampicillin and propranolol was demonstrated to be 
proportional to the squared root of time. In vitro and in vivo sys- 
tems were selected for the kinetic studies. In vitro release studies 
comprise, drug content in the elution medium measured spec- 
trophotometrically and drug release kinetics by the agar diffusion 
method using Micrococcus luteos bacterial preparations. The bio- 
logical activity of antibiotics released from the matrix form orally 
administered preparations were measured in dog plasma. (author). 
Abstract only. 


13856 (IAEA-TECDOC-~778) Irradiation of strawberries. A 
compllation of technical data for its authorization and control. 
International Consultative Group on Food Irradiation. Food and 
Agriculture Organization of the United Nations, Rome (italy); Inter- 
national Atomic Energy Agency, Vienna (Austria); World Health 
Organization, Geneva (Switzerland). Dec 1994. 36p. Order Number 
DE95624855. Source: OSTI; NTIS (US Sales Only); INIS. 

The document contains a compilation of all available scientific 
and technical data on the irradiation of strawberries. It is intended 
to assist governments in considering the authorization of this par- 
ticular application of radiation processing of food and in ensuring 
its control in the facility and the control of irradiated food products 
moving in trade. The compilation was prepared in response to the 
requirement of the Codex General Standard for Irradiated Foods 
and associated Code that radiation treatment of food be justified 
on the basis of a technological need or of a need to improve the 
hygienic quality of food. It was prepared also in response to the 
recommendations of the FAO/IAEA/WHO/ITC-UNCTAD/GATT Inter- 
national conference on the Acceptance, Control of and Trade in 
Irradiated Food (Geneva, 1989) concerning the need for regulatory 
control of radiation processing of food. Refs, 1 tab. 


13957 (IAEA-TECDOC-781) Mutation breeding of oll seed 
crops. Proceedings of a final research co-ordination meeting 
of an FAO/IAEA co-ordinated research programme held in Vi- 
enna, 11-15 January 1993. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Dec 1994. 
179p. (CONF-9301156—: Research co-ordination meeting on muta- 
tion breeding of oil seed crops, Vienna (Austria), 11-15 Jan 1993). 
Order Number DE95624849. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The document contains 19 papers presented at the final Re- 
search Co-ordination Meeting on ‘Mutation Breeding of Oil Seed 
Crops’ held in Vienna between 11-15 January 1993. A separate 
abstract was prepared for each paper. Refs, figs and tabs. 


13958 (lAEA-TECDOC—781, pp. 7-12) Oll crops: Status and 
outlook. Ashri, A. (Hebrew Univ., Rehovoth (Israel). Faculty of 
Agriculture). Joint FAO/IAEA Div. of Nuclear Techniques in Food 
and Agriculture, Vienna (Austria). Dec 1994. (CONF-9301156—: 
Research co-ordination meeting on mutation breeding of oil seed 
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crops, Vienna (Austria), 11-15 Jan 1993). In Mutation breeding of 
oil seed crops. Proceedings of a final research co-ordination meet- 
ing of an FAO/IAEA co-ordinated research programme held in 
Vienna, 11-15 January 1993. 179p. Order Number DE95624849. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The worldwide expansion in the production of oil crops, the in- 
crease of the production of edible vegetable oils and of oil cake or 
meal in the past 50 years is presented. It is noted also that the im- 
ports of edible oil increased markedly, especially in developing 
countries. Plant breeding efforts have been the key to the tremen- 
dous increase in the production of oil crops. The need to devote 
more research and development efforts to the wide range of oil 
crops, to domesticate and develop species which can serve as 
new sources for existing or new requirements is emphasized. 9 
refs, 7 tabs. 


13959 (IAEA-TECDOC-781, pp. 13-18) Evolution of 
improved varieties of rapeseed/mustard through induced mu- 
tation. Rahman, A. (Institute of Nuclear Agriculture, Mymensingh 
(Bangladesh)); Das, M.L. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Dec 1994. 
Contract IAEA-R-2991/RB; IAEA-R-5432/RB. (CONF-9301156—: 
Research co-ordination meeting on mutation breeding of oil seed 
crops, Vienna (Austria), 11-15 Jan 1993). In Mutation breeding of 
oil seed crops. Proceedings of a final research co-ordination meet- 
ing of an FAO/IAEA co-ordinated research programme held in 
Vienna, 11-15 January 1993. 179p. Order Number DE95624849. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Mutation breeding using gamma rays led to the development and 
release of two high yielding yellow sarson mustard mutant vari- 
eties, 'Safal’ and 'Agrani’ which are now commercially cultivated by 
the farmers of Bangladesh. Further studies with Brassica napus 
created a lot of variabilities in Mz with the selection of eight early 
maturing mutants which took 82 - 85 days to mature compared to 
105 days by the original cultivar. The mutants bred true in Mg for 
earliness. A few indehiscent and semi-indehiscent mutants were 
also developed. Seed yields of the early mutants were about 2,000 
kg per hectare which was comparable to the original cultivar. The 
mutants have 44-45% oil content in the seed compared to previ- 
ously released varieties with 42-43% oil content. Mutants are 
moderately resistant to Alternaria blight in field condition. Other 
mutants segregated in M3 in different ratios and further selection 
was made. Evaluation of yellow sarson mutant BINA 2 along with 
other high yielding varieties in three saline zones of Bangladesh 
revealed that BINA 2 is more tolerant to salinity compared to exist- 
ing high yielding varieties with an average yield of 1,888 kg 
followed by 1,758 kg by ’Agrani’ and 1,699 kg by ’Safal’, per ha. 
(author). 5 refs, 3 tabs. 


13960 (IAEA-TECDOC-—781, pp. 19-24) Studies on breeding 
for quality in Brassica napus. Liu, Q. (Southwest Agricultural 
Univ., Chongqing, SC (China). Lab. of Rape Researches); Nie, G.; 
Yang, Y. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Dec 1994. (CONF-9301156-: Re- 
search co-ordination meeting on mutation breeding of oil seed 
crops, Vienna (Austria), 11-15 Jan 1993). In Mutation breeding of 
oil seed crops. Proceedings of a final research co-ordination meet- 
ing of an FAO/IAEA co-ordinated research programme held in 
Vienna, 11-15 January 1993. 179p. Order Number DE95624849. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Sichuan province is the largest rape producing area in China. 
The current popular rape varieties in China contain high percent- 
ages of erucic acid and glucosinolates which have limited the 
utilization of the oil and cake. Therefore it is necessary to develop 
good varieties of Brassica napus for the autumn sown rape pro- 
duction areas in China. One new Brassica napus variety with high 
yield, high oil content, strong lodging resistance and low erucic 
acid has been developed by the combination of irradiation with 
crossbreeding in the present programme. At the same time some 
new mutant lines, that is, two with high protein content, two with 
"double low”, three with low linolenic acid, two with high oil content 
and low erucic acid, one with high oleic and low erucic acid and 
one with high linoleic acid and low erucic acid, have also been de- 
veloped. (author). 9 refs, 1 fig., 9 tabs. 





13961 (IAEA-TECDOC-781, pp. 25-35) improvement of 
rapeseed (Brassica napus L.) for agronomic and quality char- 
acters through induced mutations and hybridization. Syed, 
A.S. (Nuclear Inst. for Food and Agriculture (NIFA), Peshawar 
(Pakistan)); Ali, |.; Rahman, K. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Dec 1994. 
Contract IAEA-PAK-5438/RB. (CONF-9301156—: Research co- 
ordination meeting on mutation breeding of oil seed crops, Vienna 
(Austria), 11-15 Jan 1993). In Mutation breeding of oil seed crops. 
Proceedings of a final research co-ordination meeting of an FAO/ 
IAEA co-ordinated research programme held in Vienna, 11-15 Jan- 
uary 1993. 179p. Order Number DE95624849. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Mutation breeding research of oilseed rape (Brassica napus L.) 
with the objective to develop improved varieties characterized by 
having high yield potential, high oil content of better quality, and re- 
sistance/tolerance to different stresses was initiated during 1988 - 
89. Based on GRep dose, bold and uniform seeds with 10 - 12 % 
moisture of different rapeseed varieties/lines were subjected to 
800, 1,000 and 1,200 Gy ®°Co gamma radiation and treated with 
1.0, 1.5 or 2% ethyl methanesulphonate (EMS) and 1X10-4, 
1x10-3, 1x10-® M sodium azide (NaN) solutions for four hours. 
The treated seeds were directly sown in the field in isolation as 
M,. Selection of desirable mutant plants was made in Mo - M3. 
The stable progenies were evaluated in microplot tests in Ms and 
Meg, for yield potential and other agronomic and quality characters. 
Results of yield trials indicated significant variability with regards to 
grain yield. A number of mutants expressed high yield potential 
and many had significantly outyielded controls. Plant height was re- 
duced in certain mutants but reduction to an ideal level could not 
be induced. Variability in physiological maturity was also noted and 
four mutants matured significantly earlier than the controls by a 
margin of three weeks. Yield tests under drought conditions re- 
vealed that 16 out of 28 mutants of cv. Pak-Cheen and Tower 
significantly outyielded the controls. As a result of significant in- 
crease in seed size, total oil content was also enhanced in many 
mutants and the highest oil content (50%) was observed in mutant 
line RM-13-1. Quality analysis indicated that 15 mutants produced 
oil of Canola quality. Cross breeding of promising mutant lines with 
exotic Canola quality lines was started during 1990 - 91. So far, 
the Fz generation has been raised and 102 recombinants with de- 
sired plant attributes have been selected. 19 refs, 8 tabs. 


13962 (IAEA-TECDOC—781, pp. 37-41) The improvement of 
OguCMS and heterosis breeding system in Brassica napus L. 
by mutation breeding. Li, Y. (Chinese Academy of Agricultural 
Sciences, Wuhan (China). Inst. of Oil Crops); Zheng, Y.; Cai, M. 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Dec 1994. (CONF-9301156-: Research 
co-ordination meeting on mutation breeding of oil seed crops, Vi- 
enna (Austria), 11-15 Jan 1993). In Mutation breeding of oil seed 
crops. Proceedings of a final research co-ordination meeting of an 
FAO/AEA co-ordinated research programme held in Vienna, 11-15 
January 1993. 179p. Order Number DE95624849. Source: OST]; 
NTIS (US Sales Only); INIS. 

To develop a successful hybrid seed system in rape, insufficient 
development of chlorophyll in the OguCMS line had been a prob- 
lem. Difficulty in obtaining a good fertility restorer was another very 
important problem. To improve these shortcoming, mutation breed- 
ing was applied to the OguCMS materials. BC7, BC, seeds of 
OguCMS back-crossed with three maintainer lines, Kuo077, 2432 
and H23 were treated by ®°Co-gamma rays in 1990 and 1991. 
BC, ovaries of OguCMS maintained with the line 2432 were irradi- 
ated with ©°Co-gamma rays in 1990. The results indicated that 
LDso of OguCMS maintained with H23 and Kuo077 was about 800 
Gy, while LDs9 of OguCMS maintained with 2432 was about 1000 
Gy. There were three tentative mutant plants without chlorophyil 
deficiency found in M, of OguCMS maintained with Kuo077 and 
treated by Co-gamma ray 1200 Gy. One of them was male fertile 
and the other two were male sterile when they reached to flower- 
ing stage. There were two male fertile plants with chlorophyll 
deficiency in M, of OguCMS maintained with H23, irradiated by 
®°Co-gamma ray 1200 Gy. Their progenies were investigated. The 
results were discussed in this report. There were 19 male sterile 
plants without chlorophyll deficiency in Mz of OguCMS maintained 
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with Kuo077 and irradiated by °°Co-gamma ray 1000 Gy. The mor- 


phology of their flowers was very similar to that of OguCMS 
flowers. (authors). 11 refs, 3 tabs. 


13963 (IAEA-TECDOC-781, pp. 43-51) Progress in the im- 
provement of Indian mustard (Brassica juncea (Linn.) Czern 
and Coss.) with yellow seed coat colour. Abraham, V. (Bhabha 
Atomic Research Centre, Trombay, Bombay (India). Nuclear Agri- 
culture Div.); Bhatia, C.R. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Dec 1994. 
(CONF-9301156—: Research co-ordination meeting on mutation 
breeding of oil seed crops, Vienna (Austria), 11-15 Jan 1993). In 
Mutation breeding of oil seed crops. Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research pro- 
gramme held in Vienna, 11-15 January 1993. 179p. Order Number 
DE95624849. Source: OSTI; NTIS (US Sales Only); INIS. 

The main objectives in the mustard breeding programme at 
BARC are to evolve high yielding strains with yellow seed coat 
colour. Two of the Trombay mustard (TM) selections, TM-2 and 
TM-4 have been released for commercial cultivation in Assam 
State. In 1991-92 crop season, these two cultures were also evalu- 
ated in 60 and 200 minikit trials respectively at the farmers fields in 
Rajasthan State. The mean yield of TM-2 and TM-4 was however 
lower than the improved cultivar grown as the check. In the trials 
conducted at 3-4 locations by the Punjabrao Agricultural University 
for the past four years, TM-9 gave the highest mean yield of 840 
kg/ha. TM-9 and TM-21 were the top yielders in the non-traditional 
mustard growing areas in Maharashtra State. TM-18 is presently 
the earliest maturing mustard available in the country. Such early 
cultures have the potential to replace toria (Brassica campestris 
var. toria) in the multiple cropping system. Simple and reliable 
methods for screening mustard germplasm for aphid tolerance at 
three different stages of plant growth have been developed. Using 
these methodologies, selections showing tolerance against crucifer 
aphid (Lipaphis erysimi Kalt.) have been identified. Powdery 
mildew (Erysiphe cruciferarum Opiz ex Junell) resistant selection 
have been isolated from a cross between TM-18 and Brassica cari- 
nata. (author). 12 refs, 1 fig., 10 tabs. 


13964 (IAEA-TECDOC~781, pp. 53-61) Development of high 
yielding winter rapeseed with improved oil quality. Kraeling, K. 
(Georg-August Univ., Goettingen (Germany). Inst. of Agronomy 
and Plant Breeding); Roebbelen, G.; Ruecker, B. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Dec 1994. (CONF-9301156—: Research co-ordination meeting 
on mutation breeding of oil seed crops, Vienna (Austria), 11-15 Jan 
1993). In Mutation breeding of oil seed crops. Proceedings of a fi- 
nal research co-ordination meeting of an FAO/IAEA co-ordinated 
research programme held in Vienna, 11-15 January 1993. 179p. 
Order Number DE95624849. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In order to secure and increase the consumption of rapeseed oil 
in the food industry, lower linolenic acid contents are required. Vari- 
eties reaching this quality standard must also produce high oil 
yields for such production to become economic. In a pertinent re- 
search programme, first mutation experiments were started in 1968 
resulting in an improved fatty acid (f.a.) composition of the seed oil 
in spring rapeseed genotypes. In the following years selected alle- 
les controlling the expression of low linolenic acid content were 
transferred from spring type mutants to winter rapeseed via back- 
crossing. In a further mutation experiment with winter forms, 
genotypes were selected exhibiting less than 3% linolenic acid con- 
tent in seed triacylglycerols during tests run over four years. Thus, 
very low linolenic acid levels were realized also in winter rapeseed 
varieties. By simultaneously selection for low flucosinolate (gsl) 
content together with the desired oil quality selection gain for seed 
yield was reduced considerably. Further backcrossing and continu- 
ous selection resulted in high yielding O,O lines. On the other hand 
S;, recurrent selection proved to be another effective method to 
accumulate favorable alleles for seed yield in a O,+base population 
without changing its favorably low linolenic acid content. Therefore, 
the transferred mutant alleles do not seem to restrict yield perfor- 
mance. (author). 20 refs, 2 figs, 6 tabs. 


13965 (IAEA-TECDOC-781, pp. 63-67) Breeding pro- 
gramme in sesame (Sesamum indicum L.) to develop wilt 
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disease tolerant lines under epidemic field conditions. Ibrahim, 
A.F. (Cairo Univ., Giza (Egypt). Agronomy Dept.); Ragab, A.|. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Dec 1994. (CONF-9301156-: Research co- 
ordination meeting on mutation breeding of oil seed crops, Vienna 
(Austria), 11-15 Jan 1993). In Mutation breeding of oil seed crops. 
Proceedings of a final research co-ordination meeting of an FAO/ 
IAEA co-ordinated research programme held in Vienna, 11-15 Jan- 
uary 1993. 179p. Order Number DE95624849. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The objectives of the sesame mutation breeding programme 
were to improve agronomic characters, seed yield components, 
quality traits and tolerance to sesame wilt pathogens. To achieve 
these goals, air dried seeds of the local cultivars Giza 24 and Giza 
25 were irradiated with gamma ray doses of 100, 200, 300 and 
400 Gy at the Egyptian Atomic Energy Authority. Fifteen promising 
mutant lines were selected from Mg bulk populations of Giza 24. 
Selection was practiced for white seeds, increased length of fruit- 
ing zone, high number of capsules per leaf axil, 1,000 seed weight, 
seed yield/plant, and seed oil + protein content (%). In Egypt, local 
cultivars were highly susceptible to wilt pathogens. To develop 
sesame varieties that would withstand wilt disease, more than 90 
exotic lines, induced mutant lines and local cultivars were screened 
at seedling stage under artificial inoculation with Sclerotium batati- 
cola spores. The best tolerant exotic lines were crossed with local 
varieties as well as mutant lines with good seed yield potential. 
Meanwhile, progeny families of mutant 48 and local variety Giza 32 
were screened under highly infected field condition for wilt 
pathogens at EL-Saff location, Giza Governorate where selection 
was practiced for three successive seasons. In all characters, 
marked differences among sesame genotypes were observed un- 
der infected field conditions in both two seasons. Line which proved 
to be highly tolerant to wilt pathogens in the field over two seasons 
were selected and included in yield trials. (author). 6 refs, 2 tabs. 


13966 (IAEA-TECDOC~781, pp. 69-82) Mutation breeding 
for disease resistance and high yield of sesame (Sesamum in- 
dicum L.) in the Republic of Korea. Kang, C.W. (Rural 
Development Adminstration, Suwon (Korea, Republic of). Crop Ex- 
periment Station); Lee, J.I.; Choi, B.H. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Dec 
1994. (CONF-9301156—: Research co-ordination meeting on muta- 
tion breeding of oil seed crops, Vienna (Austria), 11-15 Jan 1993). 
In Mutation breeding of oil seed crops. Proceedings of a final 
research co-ordination meeting of an FAO/IAEA co-ordinated re- 
search programme held in Vienna, 11-15 January 1993. 179p. 
Order Number DE95624849. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Two out of 14 sesame varieties released to farmers since 1955 
in Korea were developed by mutation breeding. "Ahnsankkae’ was 
developed in 1984 by 20 krad X-ray irradiation and has been 
planted as major sesame variety in Korea. It occupied 31% of total 
sesame area because of its high yield, uniformly in different regions 
and disease resistance. 'Sunwonkkae’ was developed in 1991 from 
a cross of an X-ray induced mutant and Korean local variety, to 
have superior quality with higher essential amino acids and linoleic 
acid (Vitamin F) content. 2,625 - mutant pedigree lines and 89,200 
plants of all generations were planted from 1989 to 1992. By this 
operation, 1,540 promising mutant lines were selected. Sodium 
azide (NaN3)-treatment was also used and a dwarf mutant line, 
‘Suwon 128’, which was unique in its dwarf shape with strong lodg- 
ing resistance, was obtained. This line was expected to give higher 
yield when planted densely. However, some susceptibility to Phy- 
tophtora blight was noticed in the yield trials, although it gives 
almost similar yield to the check cultivars. The only determinate 
gene so far known, ‘dt 45’, selected by Dr. A. Ashri after 50 krad of 
gamma-ray was first introduced to the cross breeding programme 
in Korea in 1985, and ‘Suwon 129’ was bred from the cross to 
‘Danbaeckkae’. It was put to the regional yield trial from 1990. 
Other determinate lines Suwon 131, 133, 134 and 135 followed. 
But almost all the determinate lines resulted in lower yield due to 
their few capsule setting nodes (3-5), although they showed strong 
resistance to diseases and lodging. Determinate, semi-dwarf, dis- 
ease and lodging resistant, larger seed size, few or non branching 
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along with higher maturity rate and yield have been the Ideal Plant 
Type of sesame breeding in Korea. 7 refs, 2 figs, 20 tabs. 


13967 (IAEA-TECDOC-781, pp. 83-88) Improvement of 
sesame by induced mutation in Thailand. Potan, N. (Department 
of Agriculture, Jatuchak, Bangkok (Thailand). Field Crops Research 
Inst.); Rungsipiyakul, S.; Dao Ngarm, T.; Chareonrat, S. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, 
Vienna (Austria). Dec 1994. (CONF-9301156-: Research co- 
ordination meeting on mutation breeding of oil seed crops, Vienna 
(Austria), 11-15 Jan 1993). In Mutation breeding of oil seed crops. 
Proceedings of a final research co-ordination meeting of an FAO/ 
IAEA co-ordinated research programme held in Vienna, 11-15 Jan- 
uary 1993. 179p. Order Number DE95624849. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Sesame is grown in Thailand on a small scale with minimal in- 
puts. It has drought tolerance potential and can be grown in the 
rice-based cropping system or on upland as rotation crops to utilize 
residual soil moisture. Only cultivar introduction and cross breeding 
had been the procedures used in sesame breeding in Thailand. 
However, the desirable genotypes were rarely found in such a 
breeding program. Mutation breeding was expected to fulfill these 
demands. The use of gamma irradiation to induce desirable agro- 
nomic characters was investigated intending to evolve genetic 
variability of sesame germplasm, especially resistance to diseases 
and insects, drought tolerance, earliness, non-shattering and plant 
architecture suitable for cropping systems. M2 seeds were har- 
vested in bulk, but in the later generations the pedigree method 
was used for the promising lines. The plants in the experimental 
field often suffered from diseases, making harvest of the check 
cultivar difficult. But the promising mutant lines maintained the de- 
sirable characters of disease resistance, larger seed size, higher 
seed yield per pliant etc. Yield trials will be continued to confirm the 
value of these improved lines. (author). 5 refs, 4 tabs. 


13968 (IAEA-TECDOC—781, pp. 89-96) Genetic improve- 


ment of sesame for plant architecture and grain yield through 


nuclear techniques. Rajput, M.A. (Atomic Energy Agricultural Re- 
search Centre, Tandojam (Pakistan). Div. of Plant Genetics); 
Sarwar, G.; Siddiqui, K.A.; Siddiqui, M.A. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Dec 
1994. (CONF-9301156-: Research co-ordination meeting on muta- 
tion breeding of oil seed crops, Vienna (Austria), 11-15 Jan 1993). 
In Mutation breeding of oil seed crops. Proceedings of a final 
research co-ordination meeting of an FAO/IAEA co-ordinated re- 
search programme held in Vienna, 11-15 January 1993. 179p. 
Order Number DE95624849. Source: OSTI; NTIS (US Sales Only); 
INIS. 

To develop high yielding, widely adapted varieties of sesame a 
mutation breeding project was initiated with the partial support of 
FAO/IAEA. Genetic variation was observed for a number of yield 
components. Mutants with earliness in flowering, short stature, 
monostem, heavy bearing and high yield have been selected. True 
breeding lines developed from the present project have exhibited 
impressive yield potential in preliminary yield evaluation. This re- 
port discusses the results of these investigations. (author). 8 refs, 3 
figs, 8 tabs. 


13969 (IAEA-TECDOC~—781, pp. 97-109) Induced mutations 
and Anther culture for sesame improvement. Pathirana, R. 
(Ruhuna Univ., Kamburupitiya (Sri Lanka). Dept. of Agricultural Bi- 
ology). Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Dec 1994. Contract IAEA-RB-5442; 
Grant PSTC-6.106. (CONF-9301156—-: Research co-ordination 
meeting on mutation breeding of oil seed crops, Vienna (Austria), 
11-15 Jan 1993). In Mutation breeding of oil seed crops. Proceed- 
ings of a final research co-ordination meeting of an FAO/IAEA 
co-ordinated research programme held in Vienna, 11-15 January 
1993. 179p. Order Number DE95624849. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Seeds of two Sri Lankan sesame (Sesamum indicum L.) culti- 
vars MI 2 and MI 3 and of UCR82-203 NS which has indehiscent 
capsules were treated with gamma rays, ethyl methanesulphonate 
and diethyl sulphate. Selections were made in segregating popula- 
tions for improved yield components and morphological characters. 
Radiation sensitivity studies indicated that the seeds of MI 3 variety 





were more resistant to irradiation than MI 2. The M, plants also 
showed varietal differences in growth reduction. Fifty percent 
growth reduction for plant height in MI 2 was in the range of 500 - 
600 Gy and that for MI 3 was 750 - 1000 Gy. Promising mutants 
after screening in preliminary trials were tested for yield and adapt- 
ability in multilocational trials in different agro-climatic zones. A wide 
variation and increased mean values of yield and components were 
recorded in selected mutants in the preliminary trials. Two mutants, 
MB 29 and MB 33, consistently outyielded the recommended cultti- 
var MI 3 in regional trials. The mutant MB 13 was also promising. 
MB 29 and MB 29w have a brittle seed coat easy for decortication. 
A number of mutants with improved characters have been isolated. 
Mutants MB 29 and MB 33 recorded better germination than MI 2 
under high osmotic pressure and should be tested for tolerance to 
drought at early growth phases. The shoot/root ratio was lease in 
MB 29, MB 1 and MB 1-1. The shortest and more synchronous 
flowering period recorded in MB 29 and C 10 is important in reduc- 
ing shattering losses and escaping from drought at flowering stage, 
Two mutants which have lost the undesirable effects associated 
with the indehiscent character in UCR82-203 NS were later found 
to have lost the indehiscent character too, suggesting that the un- 
desirable effects of the indehiscent (id id) locus are pieiotropic. 
Anther culture studies were undertaken with the objective of using 
doubled haploids for sesame improvement. 25 refs, 2 figs, 7 tabs. 


13970 (IAEA-TECDOC-781, pp. 111-114) Modification and 
adaptation of the induced determinate sesame mutant by 
cross-breeding and its evaluation. Ashri, A. (Hebrew Univ., Re- 
hovoth (Israel). Faculty of Agriculture). Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Dec 
1994. (CONF-9301156—: Research co-ordination meeting on muta- 
tion breeding of oil seed crops, Vienna (Austria), 11-15 Jan 1993). 
In Mutation breeding of oil seed crops. Proceedings of a final 
research co-ordination meeting of an FAO/IAEA co-ordinated re- 
search programme held in Vienna, 11-15 January 1993. 179p. 


Order Number DE95624849. Source: OSTI; NTIS (US Sales Only); 


INIS. 

The determinate sesame mutant which was induced by the au- 
thor in the local Israeli variety "No. 45” by treating dry seeds with 
500 Gy (50 krad) of gamma rays is described. This mutation which 
has not been described before has a unique plant architecture, 
large seeds and good quality. It can have an important role in de- 
veloping improved sesame cultivars. Cross-breeding with the 
mutant has been undertaken by the author and by investigations in 
many countries who obtained seeds from the author. Advanced 
breeding lines are already available in Israel, R. of Korea and the 
USA. In yield trials in Israel, advanced (F7 and Fg) selections gave 
yields exceeding or approaching one mt/ha. These yields, though 
significantly lower than those of two of the indeterminate lines are 
still quite respectably. It is concluded that the yield potential of the 
determinate selections should be improved. However, the lower 
yields could have resulted also from the fact that the population 
was too sparse. Spacing was according to the standard indetermi- 
nate type, while the determinate lines should probably be grown in 
denser stands. (author). 10 refs, 2 tabs. 


13971 (IAEA-TECDOC-781, pp. 115-118) Evolution of 
improved varieties of sesame through induced mutation. Rah- 
man, A. (institute of Nuclear Agriculture, Mymensingh 
(Bangladesh)); Das, M.L. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Dec 1994. 
Contract IAEA-RB-2991; IAEA-RB-5432. (CONF-9301156—: Re- 
search co-ordination meeting on mutation breeding of oil seed 
crops, Vienna (Austria), 11-15 Jan 1993). In Mutation breeding of 
oil seed crops. Proceedings of a final research co-ordination meet- 
ing of an FAO/AEA co-ordinated research programme held in 
Vienna, 11-15 January 1993. 179p. Order Number DE95624849. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Mutation breeding using gamma rays led to the development and 
release of two high yielding yellow sarson mustard mutant vari- 
eties, 'Safal’ and ‘Agrani’, which are now commercially cultivated 
by the farmers of Bangladesh. In parallel to this breeding pro- 
gramme, mutation breeding was also applied to sesame, another 
important oil seed crop in Bangladesh. Variabilities in Mz genera- 
tion of sesame varieties of T-6 and S-30 were examined after 
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treatment with gamma rays and a number of desirable mutants 
were selected including an indehiscent mutant from the local vari- 
ety T-6. Six mutants of S-30 and two mutants of T-6 bred true in 
Mg as earliness, longer capsule type, indehiscent and tolerant to 
waterlogged condition. (author). 4 refs, 3 tabs. 


13972 (IAEA-TECDOC—781, pp. 119-124) Domestication of 
Cuphea through mutagenesis. Olejniczak, J. (Polish Academy of 
Sciences, Poznan (Poland). Inst. of Plant Genetics); Adamska, E.; 
Przybecki, Z.; Wojciechowski, A. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Dec 1994. 
(CONF-9301156—-: Research co-ordination meeting on mutation 
breeding of oil seed crops, Vienna (Austria), 11-15 Jan 1993). In 
Mutation breeding of oil seed crops. Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research pro- 
gramme held in Vienna, 11-15 January 1993. 179p. Order Number 
DE95624849. Source: OSTI; NTIS (US Sales Only); INIS. 

Cuphea plants have promising characteristics as unique source 
of medium chain fatty acids. Although several groups of re- 
searchers in the world are working to domesticate this promising 
plant species, it still has many unfavorable wild characters, pre- 
venting it from becoming a practical agricultural crop at the present 
stage. In the present research, mutation breeding methods were 
adopted to domesticate the species in hope of inducing genetic 
modifications, but retaining its fatty acid constitution. Among the 
problematic characters, indeterminate growth pattern and non- 
uniform maturity, dormancy/germination, shattering of seeds and 
other plant morphology or plant-architecture traits must be modified 
to adapt it to the modern agricultural system. Several species of 
Cuphea were evaluated as the initial material. Problems of seed 
germination and those encountered in soaking the seeds in water 
or aqueous chemical mutagen solution could be solved and several 
promising and interesting mutant lines could be obtained. (author). 
15 refs, 5 tabs. 


13973 (IAEA-TECDOC—781, pp. 125-129) Induction, identifi- 
cation, selection and evaluation of sunflower mutant plants. 
Vranceanu, A.V. (Research Inst. for Cereals and Industrial Crops, 
Fundulea (Romania)); luoras, M.; Badea, M. Joint FAO/IAEA Div. 
of Nuclear Techniques in“Food and Agriculture, Vienna (Austria). 
Dec 1994. (CONF-9301156—: Research co-ordination meeting on 
mutation breeding of oil seed crops, Vienna (Austria), 11-15 Jan 
1993). In Mutation breeding of oil seed crops. Proceedings of a fi- 
nal research co-ordination meeting of an FAO/IAEA co-ordinated 
research programme held in Vienna, 11-15 January 1993. 179p. 
Order Number DE95624849. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Mutation breeding of sunflower inbred lines could be profitable. 
This is the main conclusion of investigations carried out under the 
research programme with the IAEA. Many deviations observed as 
regards leaves, petioles, branching and heads, have no practical 
value. No drastic mutations have yet been reported for seed oil 
content. However, the data show that changes have been induced 
and continued screening is underway. Macromutations show maxi- 
mum changes in means and variances of traits, and so, they are 
useful for breeding. Reconstruction of plant architecture using 
"short petiole” mutant, is in an advanced generation of backcross- 
ing and selection in valuable inbred lines. The inheritance of short 
petiole trait has been analyzed. Irradiated pollen seems to be able 
to induce appreciable homozygous haploid plants using "in vitro” 
gynogenesis. Increasing attention will be given to the prospects of 
the genetic modification of sunflower oil and genetic manipulation 
of factors controlling disease resistance. (author). 11 refs, 3 tabs. 


13974 (IAEA-TECDOC-—781, pp. 131-148) In vivo and in 
vitro mutagenesis and research for downy mildew resistance 
in opium poppy (Papaver somniferum L.). Mathur, A.K. (Central 
Inst. of Medicinal and Aromatic Plants (CIMAP), R.S.M. Nagar, 
Lucknow (India)); Patra, N.K.; Chauhan, S.P. Joint FAO/IAEA Div. 
of Nuclear Techniques in Food and Agriculture, Vienna (Austria). 
Dec 1994. (CONF-9301156—: Research co-ordination meeting on 
mutation breeding of oil seed crops, Vienna (Austria), 11-15 Jan 
1993). In Mutation breeding of oil seed crops. Proceedings of a fi- 
nal research co-ordination meeting of an FAO/IAEA co-ordinated 
research programme held in Vienna, 11-15 January 1993. 179p. 
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Order Number DE95624849. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The present study is primarily focussed on four macro and 
twelve micro-mutants, selected and advanced to M, generation fol- 
lowing application of individual or combined doses of ©°Co gamma 
radiations and EMS on two inbred parent varieties of opium poppy 
namely, SHWETA and SHYAMA. Amongst the various mutagenic 
treatments, combined dose of 50 Gy + 0.4% EMS was most potent 
in generating viable, visible and micro mutations. Inheritance stud- 
ies revealed that the two macro-mutants i.e. Big Capsulated (BC) 
and Red Petaled (RP) had a monogenic pattern of inheritance, 
while a third macro mutant i.e. Pinnately-Cleft Leaved (PCL) pos- 
sessed a quasiquantitative inheritance governed by plural genes. 
The fourth macro- mutant i.e. Dwarf Mutant (DM) emanates that 
simultaneous recessive mutations of closely linked genes or muta- 
tion of a major gene with pleiotropic effect on neighbouring genes 
account for the genetic basis of its origin. Field performance and 
assessment of these mutants over 4-5 generations for yield con- 
tributing attributes and disease reaction towards downy mildew 
disease caused by fungus Peronospora arborescens revealed that 
BC and micro-mutant M26/100/2 were the best morphine yielders 
while PCL, DM and micro-mutant M8/102/4 recorded 60-70% ele- 
vated level of resistance to downy mildew attack. Macro-mutant 
RP, on the other hand, registered highest seed yield and seed oil 
content (45.2% d.wt.) To further broaden the spectrum of variations 
in opium poppy and to rectify the undesirable features associated 
with some of the mutant families, radiation treatments (with or with- 
out EMS) were superimposed on undifferentiated cell/callus 
cultures of such mutant lines. The in vitro raised plants have been 
successfully carried forward to the field where they set viable 
seeds. Interesting variations with respect to diseases resistance 
are at hand for field testing. 42 refs, 9 tabs. 


13975 (IAEA-TECDOC—781, pp. 149-157) Improvement of 
castor plant productivity through induced mutations. Tepora, 
N.M. (Central Luzon State Univ., Munoz, Nueva Ecija (Philip- 
pines)). Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Dec 1994. (CONF-9301156-: Re- 
search co-ordination meeting on mutation breeding of oil seed 
crops, Vienna (Austria), 11-15 Jan 1993). In Mutation breeding of 
oil seed crops. Proceedings of a final research co-ordination meet- 
ing of an FAO/IAEA co-ordinated research programme held in 
Vienna, 11-15 January 1993. 179p. Order Number DE95624849. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Ricinus communis L. Seeds were subjected to physical or chemi- 
cal mutagens to induce desirable mutations to be used in the 
development of cultivar(s) with improved plant type and other desir- 
able characters for high yield. Optimization tests determined that 
500, 600 and 700 Gy were the doses to be used in the field tests. 
The optimum conditions established by laboratory studies for the 
efficient use of chemical mutagens are puncturing the seed coat at 
the caruncle point of attachment, presoaking the seeds for 24 h 
and soaking the pretreated seeds in the chemical mutagen solution 
for 4 h. No chlorophyll mutations nor deformed leaves were 
observed in the M, of seeds treated with chemical mutagens. How- 
ever, most of the mutations induced in the NaN, treatments could 
have been deleterious resulting in few surviving progenies in the 
Mo. Selections were made in the physical mutagen treated M2 and 
Mg progenies for the best plants with one or a combination of de- 
sirable characters, like earliness in flowering (50 days after 
emergence (DAE), or less), earliness in maturity (120 DAE or 
less), 100 cm plant height or less to the first raceme at maturity, 30 
or more female flowers in the raceme and 25 or more developed 
capsules per raceme. Among the promising selections, the four 
mutants identified were 257-38-9 for spineless capsules, 9-1-7 for 
synchronized branching and flowering with uniform maturity of the 
capsules, 30-8 for dwarf and determinate plant with two racemes 
borne at the same node and 23-4 for large seeds compared to the 
original variety and more female than male flowers with a conse- 
quent large number of developed capsules. Development of cultivar 
possessing all the characters of the four mutants could produce a 
dwarf, determinate, early and uniform in maturity castor desirable 
for dense planting as a cash crop. (author). 4 refs, 5 tabs. 
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13976 (IAEA-TECDOC-781, pp. 159-162) Development of 
improved cotton cultivars by induced mutations. Kechagia, U.E. 
(Cotton and Industrail Plants Inst., Sindos, Thessaloniki (Greece). 
National Agricultural Research Foundation); Xanthopoulos, F.P.; 
Sarropoulou, M. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Dec 1994. (CONF- 
9301156-: Research co-ordination meeting on mutation breeding 
of oil seed crops, Vienna (Austria), 11-15 Jan 1993). In Mutation 
breeding of oil seed crops. Proceedings of a final research 
co-ordination meeting of an FAO/IAEA co-ordinated research pro- 
gramme held in Vienna, 11-15 January 1993. 179p. Order Number 
DE95624849. Source: OSTI; NTIS (US Sales Only); INIS. 

Seeds of two superior Greek varieties namely Sindos 80 and 4S 
were irradiated with gamma-rays (100, 200 and 300 Gy) in order to 
create new genetic variation and consequently to develop lines re- 
sistant to Verticillium wilt. LDs9 was found to be around 300 Gy for 
the two varieties. The treated seeds of both varieties along with the 
control were sown in 1992. From the two varieties used, 6,000 
plants were obtained, some showing morphological differences 
compared to the control. Mp seeds of 400 plants of M, generation 
were sown in small pots and placed in growth chambers. From 
these Mz seedlings 0.23 - 0.24% in both varieties were albino and 
about the same percentage were viridis. This gives an indication of 
the expected mutation frequency for other characters in the same 
genetic background. (author). 2 refs, 3 tabs. 


13977 (IAEA-TECDOC—785) Nuclear methods in soikplant 
aspects of sustainable agriculture. Proceedings of an FAO/ 
IAEA regional seminar for Asia and the Pacific held in 
Colombo, Sri Lanka, 5-9 April 1993. Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Soil 
Fertility, Irrigation and Crop Production Section. Jan 1995. 224p. 
(CONF-9304288—: FAO/IAEA regional seminar for Asia and the Pa- 
cific on nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 
The document contains 24 papers presented at the FAO/IAEA 
Regional Seminar for Asia and the Pacific organized by the Soil 
Fertility, Irrigation and Crop Production Section of the Joint FAO/ 
IAEA Division of Nuclear Techniques in Food and agriculture and 
held in Colombo, Sri Lanka, between 5-9 April 1993. A separate 
abstract was prepared for each paper. Refs, figs and tabs. 


13978 (IAEA-TECDOC-—785, pp. 7-16) Fertilization, sustain- 
able agriculture and preservation of the environment. 
Cleemput, O. van (Ghent Univ., Ghent (Belgium). Faculty of Agri- 
cultural and Applied Biological Sciences). Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Soil 
Fertility, Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Food production in the developing world needs to be increased 
in order to keep up with the growing population. To achieve this 
goal, the use of fertilizers and improved agricultural management 
techniques are necessary. However, this action needs to be con- 
trolled; excessive use of fertilizers and agrochemicals resulting in 
possible pollution of the groundwater and the atmosphere should 
be avoided. (author). 48 refs, 2 figs, 6 tabs. 


13979 (IAEA-TECDOC-785, pp. 17-35) Management of nk 
trogen for sustainable agricultural systems. Peoples, M.B. 
(Commonwealth Scientific and Industrial Research Organization, 
Canberra, ACT (Australia). Div. of Plant Industry); Bergersen, F.J.; 
Brockwell, J.; Fillery, |.R.P.; Herridge, D.F. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Soil 
Fertility, Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 





Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

A fundamental shift has taken place in world food production. In 
the past, the principal driving force in agriculture has been to 
increase the yield potential of food crops. Today, the drive for pro- 
ductivity is increasingly combined with a desire for sustainability. 
For farming systems to remain productive, and to be sustainable in 
the long-term, it is necessary to replenish the reserves of nutrients 
which are removed or lost from the soil. In the case of nitrogen (N), 
inputs into agricultural systems may be in the form of N-fertilizer, or 
occur via biological No fixation. The paper discusses the role of No 
fixation in tropical and temperate environments of the Asia-Pacific 
region and compares the relative recoveries and losses of organic 
and inorganic N by crop and forage species. Management strate- 
gies to manipulate N supply and control the extent of N losses are 
also considered. (author). 53 refs, 1 fig., 7 tabs. 


13980 (IAEA-TECDOC-785, pp. 37-42) Use of '°N in deter- 
mining the influence of fertilizer potassium on nitrogen uptake 
and utilization efficiency in cowpea and finger millet. San- 
gakkara, U.R. (Peradeniya Univ., Peradeniya (Sri Lanka). Faculty 
of Agriculture). Joint FAO/IAEA Div. of Nuclear Techniques in Food 
and Agriculture, Vienna (Austria). Soil Fertility, Irrigation and Crop 
Production Section. Jan 1995. (CONF-9304288-: FAO/IAEA re- 
gional seminar for Asia and the Pacific on nuclear and related 
isotope methods in soil-plant aspects of sustainable agriculture, 
Colombo (Sri Lanka), 5-9 Apr 1993). In Nuclear methods in soil- 
plant aspects of sustainable agriculture. Proceedings of an FAO/ 
IAEA regional seminar for Asia and the Pacific held in Colombo, 
Sri Lanka, 5-9 April 1993. 224p. Order Number DE95624850. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A study was conducted using '®N enriched fertilizer to determine 
the impact of potassium (K) on the nitrogen (N) nutrition of two 
popular annual crops grown in the region. The species used were 
cowpea (Vigna unguiculata WALP) and finger millet (Elucine cora- 
cana L), and the study included two soil moisture regimes. The 
plant N content, N uptake and efficiency of utilization of fertilizer N 
were affected by potassium fertilizer and soil moisture. The plant N 
content of cowpea was greater than that of millet. In contrast, the 
response of all other parameters were greater in millet at all levels 
of fertilizer K. Soil moisture also had a significant impact on the 
measured parameters, and cowpea required greater quantities of 
fertilizer K to utilize applied N more efficiently under dry conditions. 
The response of millet in terms of fertilizer N utilization increased 
up to the highest level of K, irrespective of soil moisture status. In 
addition, N fertilizer uptake and utilization efficiency was greater 
than in cowpea at all levels of K. The results are presented in rela- 
tion to the N fertilizer use patter of these species under low and 
high soil moisture levels. The study also presents the positive inter- 
actions between N and K, and possible implications for fertilizer 
programmes. (author). 16 refs, 4 tabs. 


13981 (IAEA-TECDOC—785, pp. 43-49) Crop nitrogen recov- 
ery and soll nitrogen residues from 'N labelled urea applied 
to wheat. Iqbal, M.M. (Nuclear Inst. for Food and Agriculture, Pe- 
shawar (Pakistan)); Shah, S.M.; Hussian, S.K.; Siddiqui, S.H. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Soil Fertility, Irrigation and Crop Production Section. 
Jan 1995. (CONF-9304288—: FAO/IAEA regional seminar for Asia 
and the Pacific on nuclear and related isotope methods in soil-plant 
aspects of sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 
1993). In Nuclear methods in soil-plant aspects of sustainable agn- 
culture. Proceedings of an FAO/IAEA regional seminar for Asia and 
the Pacific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

The fate of an initial pulse of ‘5N-labelled urea applied to irrigated 
wheat at the rate of 120 kg N/ha was studied over three years with- 
out further addition of '5N. Three '=N enrichments of urea, i.e., 1,3 
and 10% were used. Each sub-plot was destructively sampled for 
detailed soil analysis at the end of 1 st, 2nd and 3rd year, respec- 
tively. The applied fertilizer was not utilized efficiently by wheat. N 
uptake was the highest during the first year and decreased subse- 
quently. The first crop, on the average, derived 15.7% of N from 
the applied labelled urea which represented a utilization efficiency 
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of 12.6%. The second and third crop each derived less than 1% of 
the N applied to the first crop. Taking into account total crop recov- 
ery and residue in soil, about one-third of the applied N remained 
unaccounted for. Most of this was incorporated into the total N pool 
below 30 cm of soil profile or was lost through leaching during 
rainy season or through volatilization. Surface management of this 
residue is of great importance. (author). 13 refs, 5 tabs. 


13982 (IAEA-TECDOC-—785, pp. 51-59) The dynamics of ni- 
trate fertilizer in soil in the autumn and the effect of farmyard 
manuring. Rosenani, A.B. (Agricultural Univ. of Malaysia, Serdang 
(Malaysia). Dept. of Soil Science); Powlson, D.S.; Webster, C.P.; 
Goudling, K.W.T.; Poulton, P.R. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Soil Fertility, 
Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288—: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agricutture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of long-term farmyard manure application on denitrifi- 
cation and leaching of nitrate during autumn was studied in 
uncropped plots. Denitrification was measured directly using the 
acetylene inhibition technique. Bromide, being a good tracer for 
nitrate movement in soil, was applied together with 'SN-labelled ni- 
trate fertilizer to test a method for distinguishing leaching from 
denitrification. This study was conducted on plots of a long-term 
experiment at Rothamsted which have received farmyard manure 
(FYM) or an inorganic fertilizer treatment (PK) annually since 1852. 
Nitrate (as K'5NO3) and bromide (as KBr) were applied to both the 
FYM and PK plots at about 25 kg N or Br ha~'. Soil and weeds 
were sampled 28 and 64 days after fertilizer application. Despite 
considerable denitrification, the initial recovery of '°N in plant and 
soil considerably exceeded that of Br. This was due to the greater 
immobilisation of ‘5N in plants and soil. However, in the final sam- 
pling period, measured losses of '5N and Br were similar within 
each treatment, indicating leaching was the dominant loss process. 
After 64 days, the losses of applied '5N were 45% and 46% for the 
PK and FYM plots, respectively. Measured denitrification from the 
FYM plots was considerable (29 kg N ha~') but was small (< 5 kg 
N ha-") from the PK plot. (author). 17 refs, 2 figs, 6 tabs. 


13983 (IAEA-TECDOC—785, pp. 61-66) Fate of fertilizer 
nitrogen in soil under different cultivation, irrigation and fertil- 
izer management practices. Patwary, S.U. (institute of Nuclear 
Agriculture, Mymensingh (Bangladesh)). Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Soil 
Fertility, Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Separate field experiments were conducted to evaluate the fate 
of fertilizer nitrogen and the contribution of residual N to the follow- 
ing crop for two different sequential cropping systems adapted to 
the growing conditions of Bangladesh in order to sustain high yield 
crop production. The results from '°N application study suggests 
that the maximum efficiency of N utilization for Aman rice, Boro 
rice and wheat was 33, 28 and 29% respectively. The correspond- 
ing total residual - N in 0-40 cm soil profile after each crop harvest 
were 12, 12 and 18% respectively. The nitrogen utilization rate of 
the crops averages 30%, residual N in 0-40 cm profile 14% and 
loss accounted for was 56%. Results from moisture regimes and 
depth of ploughing suggests that the average N utilization for Aman 
rice, wheat and Aus rice were 35, 22 and 41% for rainfed and 44, 
36 and 48% for irrigated plots respectively. The corresponding total 
residual-N in 0-40 cm soil profile was 12% and loss accounted for 
was 55%. For the same under irrigated conditions, N utilization av- 
erages 43%, residual N in 0-40 cm profile 13% and loss accounted 
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for was 44%. Results from plant recovery of residual fertilizer nitro- 
gen revealed that the relative availability of the residual N to the 
following crop (Aman rice) were 17, 9 and 9% with respect to 
residual '°N present in 0-40 cm soil profile after preceding wheat, 
chickpea and lentil respectively. The data show that around 50% of 
the N applied is lost irrespective of the cropping pattern and the 
method of N treatment suggesting that further studies are needed 
to find ways by which these losses could be reduced so as to max- 
imize N fertilizer use efficiency and to make rice based cropping 
systems more sustainable. (author). 5 refs, 3 tabs. 


13984 (IAEA-TECDOC-~785, pp. 67-75) Phosphate fertilizer 
studies using **P dilution technique. Zaharah, A.R. (Agricultural 
Univ. of Malaysia, Serdang, Selangor (Malaysia). Dept. of Soil Sci- 
ence). Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Soil Fertility, Irrigation and Crop Pro- 
duction Section. Jan 1995. (CONF-9304288-: FAO/IAEA regional 
seminar for Asia and the Pacific on nuclear and related isotope 
methods in soil-plant aspects of sustainable agriculture, Colombo 
(Sri Lanka), 5-9 Apr 1993). In Nuclear methods in soil-plant 
aspects of sustainable agriculture. Proceedings of an FAO/IAEA re- 
gional seminar for Asia and the Pacific held in Colombo, Sri Lanka, 
5-9 April 1993. 224p. Order Number DE95624850. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Agronomic effectiveness of highly soluble phosphate fertilizers 
for annual crop production is well known and documented. In re- 
cent years considerable research effort has been focused on 
search for alternative means of cheaper forms of P fertilizers to fill 
the needs of poor farmers, who has limited capital availability for 
purchase of fertilizers. Since some countries in the world have 
naturally occurring phosphate rocks (PR), the most appealing alter- 
native is for direct application of PR. The low capital and energy 
inputs required to prepare these PR for use makes it the cheapest 
mineral P fertilizers possible. Thailand, Sri Lanka, Indonesia and 
Vietnam are some countries in the Asian region blessed with natu- 
ral PR. Coupled with the inherently acidic and P deficient soils 
found in this region, research on direct application of these PR for 
crop production is indeed timely. Studies done in the temperate re- 
gions on direct application of PR have concluded that PR are not 
suitable for use in intensive agricultural system, because PR can- 
not maintain a sufficiently high P concentration in the soil solution 
for high crop yields. Research in direct application of PR to acidic 
soils of the Asian region have proven otherwise. The use of ra- 
dioactive **P isotope has helped in quantification of the amounts of 
P from the PR tested being utilized by the crop, and its distribution 
in the plant can also be monitored. In Malaysia, highly reactive 
North Carolina phosphate rock has been found to be as effective 
as triple superphosphate, where a total of about 18% of the P fer- 
tilizer applied was utilized by three consecutive crops of sweet corn 
grown under field conditions. Initial glasshouse screening of effi- 
cacy of PR can also be determined by the use of the °*P isotope. 
(author). 16 refs, 6 figs, 6 tabs. 


13985 


(IAEA-TECDOC-—785, pp. 77-89) Legume Nz fixation - 
An efficient source of nitrogen for cereal production. Herridge, 
D.F. (NSW Agriculture, Tamworth, NSW (Australia)); Marcellos, H.; 
Felton, W.; Peoples, M.B. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Soil Fertility, 


Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Nitrogen deficiency is a major factor limiting yields of cereals. 
With wheat, the most commonly-grown cereal in rain-fed agricul- 
ture, the soil must supply 30-40 kg N/ha in a plant-available form 
(usually as nitrate) for each tonne of grain produced. In some of 
the developed countries and energy-rich LDC’s, N is supplied in 
sufficient amounts as fertilizers. In the majority of countries, how- 
ever, this is not possible principally because of the high cost. 
Research has shown that the soil following an annual crop legume 
often contains 30-60 kg N/ha more than after a cereal crop and 
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that this increased plant-available N is converted into increased ce- 
real grain yield. The N benefits are due to the legume’s capacity to 
fix atmospheric Nz. Amounts fixed by the annual crop legumes 
range from zero to more than 400 kg/ha. There is, however, scope 
to manage legume No fixation for maximum benefit, through prac- 
tices that optimize crop growth and minimize the suppressive 
effects of soil nitrate. One possible aid to management may come 
through the development and use of simple mathematical functions 
(models) that will allow farmers to estimate amounts of No fixed by 
a legume crop and the potential net N benefit resulting from that 
crop. (author). 42 refs, 6 figs, 5 tabs. 


13986 (IAEA-TECDOC—785, pp. 91-100) Effects of row 
spacing and N fertilizer on No fixation of groundnut, N transfer 
to intercropped maize and crop yields. Suwanarit, A. (Kasetsart 
Univ., Bangkok (Thailand). Dept. of Soil Science); Yathapootanont, 
J.; Changsalug, S. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Soil Fertility, Irriga- 
tion and Crop Production Section. Jan 1995. Project 
UNDP/IAEA/THAV85/004. (CONF-9304288-: FAO/IAEA regional 
seminar for Asia and the Pacific on nuclear and related isotope 
methods in soil-plant aspects of sustainable agriculture, Colombo 
(Sri Lanka), 5-9 Apr 1993). In Nuclear methods in soil-plant 
aspects of sustainable agriculture. Proceedings of an FAO/IAEA re- 
gional seminar for Asia and the Pacific held in Colombo, Sri Lanka, 
5-9 April 1993. 224p. Order Number DE95624850. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A field experiment was conducted involving maize(Zea mays, L.) 
and groundnut (Arachis hypogea, L.). The cropping systems in- 
volved were: (1)L;, one groundnut row between maize double 
rows; (2) Lz, two groundnut rows between maize double rows; (3) 
Ls, one groundnut row between maize single rows; (4) Ly, sole 
groundnut; and (5) M, sole maize. The rate of N fertilizer studied 
was 80 kg N/ha. Both with and without the N fertilizer, L; produced 
not only the highest maize yield but also the highest total crops dry 
matter. Without the N fertilizer, groundnut in L;, Lo, Ls, and Ly 
gave percent N derived from fixation of 53, 63, 46 and 60, and of 
22, 52, 31, and 175 kg/ha of No fixed by the legumes, respectively. 
With the N fertilizer, the corresponding figures were 41, 44 and 34 
percent and 14, 25, and 20 kg/ha for L;, Lo, and Lg, respectively. 
Quantities of fixed No estimated by Acetylene Reduction Assay 
(ARA) and by N-Balance Method (NB) highly correlated with those 
estimated by the '®N isotope dilution method. However, ARA gen- 
erally gave higher figures that ID, especially in the cases of high 
Nz fixation whereas NB gave higher figures than ID in the cases of 
low fixation and lower figures in the cases of high fixation. There 
was no evidence to support transfer of fixed N from the legume to 
the intercropped maize in any of the systems. Without the N fertil- 
izer, Lp gave smaller amount of N deficit due to cropping than L, 
and Ls. With the N fertilizer, the three systems were comparable. 
Both with and without the N fertilizer, the three systems were com- 
parable in their quantities of N returned to the soil in stubbles. 
Taking these and crop yields into account, L, is the most recom- 
mendable intercropping system. (author). 19 refs, 6 figs, 2 tabs. 


13987 (IAEA-TECDOC-—785, pp. 101-106) Studies of geno- 
typic differences in nitrogen fixation in groundnut (Arachis 
hypogaea) and soybean (Glycine max) in Vietnam. Nguyen, 
X.H. (Hanoi Univ., Hanoi (Viet Nam). Faculty of Biology); Hoang, 
T.M.; Mai, Q.V.; Tran, D.L.; Ngo, T.D. Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Soil 
Fertility, Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Varietal differences in nodule mass and dry matter production of 
groundnut (Arachis hypogaea) and soybean (Glycine max) varieties 
were determined at flowering stage. Results of these studies have 
shown a high variability for traits linked with nodule mass and dry 
matter production. Aetylene reduction assays made at the flowering 
stage demonstrated significant varietal differences in biological No 





fixation among bred lines and mutants induced from Senlai ground- 
nut variety and V70 soybean cultivar, respectively. The '°N isotope 
dilution technique was used for screening for differences in No fixa- 
tion ability of groundnut and soybean varieties in a greenhouse. 
The results indicate that the %Ndfa values as measured using an 
upland rice cultivar "CH1” as a reference crop were high for some 
groundnut and soybean cultivars. (author). 10 refs, 3 tabs. 


13988 (IAEA-TECDOC-785, pp. 107-112) Enhanced biologi- 
cal nitrogen fixation of some mungbean genotypes. Rosales, 
C.M. (Philippine Nuclear Research Inst., Diliman, Quezon City 
(Philippines)); Rosario, E. del. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Soil Fertility, 
Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Nitrogen fixation potential of fifteen mungbean genotypes under 
acid and limed soil conditions was assessed in a pot experiment 
using soil previously labelled with '°N. Nodule number, dry matter 
yield, the %Ndfa and N-fixed differed among mungbean varieties 
and soil treatments. '°N methodology differentiated the N-fixation 
ability of the range of genotypes tested. Mungbean varieties M82- 
6-8, PAEC 3, Pagasa 3, M79-25-106, Acc 638 and Taiwan Green 
belong to the group which showed good biological nitrogen fixation 
potentials. Liming increased dry matter yield and other parameters 
related to nitrogen fixation except the %Ndfa and N-fixed. Cotton, 
wheat and non-nodulating soybean were equally suitable as non- 
fixing reference crops. (author). 6 refs, 1 figs, 3 tabs. 


13989 (IAEA-TECDOC~—785, pp. 113-119) Management of bi- 
ological processes in alley farming: Need tor more research. 
Sanginga (International Inst. of Tropical Agriculture (IITA), Ibadan 
(Nigeria)). Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Soil Fertility, Irrigation and Crop Pro- 
duction Section. Jan 1995. (CONF-9304288-: FAO/IAEA regional 
seminar for Asia and the Pacific on nuclear and related isotope 
methods in soil-plant aspects of sustainable agriculture, Colombo 
(Sri Lanka), 5-9 Apr 1993). In Nuclear methods in soil-piant 
aspects of sustainable agriculture. Proceedings of an FAO/IAEA re- 
gional seminar for Asia and the Pacific held in Colombo, Sri Lanka, 
5-9 April 1993. 224p. Order Number DE95624850. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Alley farming involves the integration of trees, managed as 
hedgerows, within cropping systems. Research has shown that the 
system is highly stable and sustainable. The trees act within the 
system both as a nutrient pump and nutrient source, ensuring the 
constant injection of nutrients and their efficient cycling within the 
system. Nitrogen-fixing trees have a great capacity for maintaining 
soil fertility and sustainability in such systems, because of biologi- 
cal nitrogen fixation and its contribution to soil fertility. Some tree 
species such as Leucaena leucocephala, Gliricidia sepium can fix 
as much as 200-300 kg N/ha/year while others such as Faidherbia 
albida may fix only one tenth. Senna siamea and S. spectabilis do 
not fix Nz. Nitrogen input from prunings of nitrogen fixing trees to 
alley farming systems is high but its use efficiency by an associ- 
ated crop is low (10-30%). It may be that not enough is known of 
the basics of the biological processes to improve N use efficiency 
in alley cropping. This paper calls for increased research into such 
processes using precise and appropriate methodologies such as 
isotope aided techniques. (author). 33 refs, 2 tabs. 


13990 (IAEA-TECDOC-—785, pp. 121-126) Use of double iso- 
tope (@2P and '°N) technique in studies of fertilizer use 
efficiency in coffee trees. Tham, K.C. (Malaysian Agricultural Re- 
search and Development Inst., Serdang, Selangor (Malaysia)); 
Kadmin, B. Joint FAO/IAEA Div. of Nuclear Techniques in Food 
and Agriculture, Vienna (Austria). Soil Fertility, Irrigation and Crop 
Production Section. Jan 1995. (CONF-9304288-: FAO/IAEA re- 
gional seminar for Asia and the Pacific on nuclear and related 
isotope methods in soil-plant aspects of sustainable agriculture, 
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Colombo (Sri Lanka), 5-9 Apr 1993). In Nuclear methods in soil- 
plant aspects of sustainable agriculture. Proceedings of an FAO/ 
IAEA regional seminar for Asia and the Pacific held in Colombo, 
Sri Lanka, 5-9 April 1993. 224p. Order Number DE95624850. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Root activity of surface (5 cm depth) feeder roots at the 25, 50, 
100, 150 and 200 cm radial distance from the trunk were deter- 
mined on 6 year old coffee viz Coffea liberica and Coffea robusta 
grown on the Rengam series and C. liberica on the Bungor series 
(both Typic paleudults) using the central plant sampling °*P soil in- 
jection technique. In all cases, root activity was significantly (P = 
0.01) higher by 3-5 fold at the 25 cm and 50 cm radial distance 
than at the dripline. Uptake of (‘SNH4)oSO, in terms of plant atom 
% ‘*N excess and NDFF in the leaf biomass applied between the 
25-75 cm, 75-103 cm and 103-125 cm radial distances which ac- 
counted for 52.1%, 30.1% and 17.7% respectively of the total 
activity between the 25-125 cm radial distance was significantly 
influenced by the root activity. This is evident by the highly signifi- 
cant and positive correlation between root activity and plant leaf 
atom %'5N excess/NDFF in the leaf biomass. Plant leaf atom 
%'>N excess appeared as effective in predicting response to fertil- 
izer placement as the NDFF leaf biomass method. (author). 2 refs, 
2 figs, 2 tabs. 


13991 (IAEA-TECDOC—785, pp. 127-135) Crop production 
in salt affected soils: A biological approach. Malik, K.A. (Na- 
tional Inst. for Biotechnology and Genetic Engineering (NIBGE), 
Faisalabad (Pakistan)). Joint FAO/IAEA Div. of Nuclear Techniques 
in Food and Agriculture, Vienna (Austria). Soil Fertility, Irrigation 
and Crop Production Section. Jan 1995. (CONF-9304288-: 
FAO/IAEA regional seminar for Asia and the Pacific on nuclear and 
related isotope methods in soil-plant aspects of sustainable agricul- 
ture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nuclear methods in 
soil-plant aspects of sustainable agriculture. Proceedings of an 
FAO/IAEA regional seminar for Asia and the Pacific held in 
Colombo, Sri Lanka, 5-9 April 1993. 224p. Order Number 
DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Plant are susceptible to various stresses, affecting growth pro- 
ductivity. Among the abiotic stresses, soil salinity is most significant 
and prevalent in both developed and developing countries. As a re- 
sult, good productive lands are being desertified at a very high 
pace. To combat this problem various approaches involving soil 
management and drainage are underway but with little success. It 
seems that a durable solution of the salinity and water-logging 
problems may take a long time and we may have to learn to live 
with salinity and to find other ways to utilize the affected lands fruit- 
fully. A possible approach could be to tailor plants to suit the 
deleterious environment. The saline-sodic soils have excess of 
sodium, are impermeable, have little or no organic matter and are 
biologically almost dead. Introduction of a salt tolerant crop will pro- 
vide a green cover and will improve the environment for biological 
activity, increase organic matter and will improve the soil fertility. 
The plant growth will result in higher carbon dioxide levels, and 
would thus create acidic conditions in the soil which would dissolve 
the insoluble calcium carbonate and will help exchange sodium with 
calcium ions on the soil complex. The biomass produced could be 
used directly as fodder or by the use of biotechnological and other 
procedures it could be converted into other value added products. 
However, in order to tailor plants to suit these deleterious environ- 
ments, acquisition of better understanding of the biochemical and 
genetic aspects of salt tolerance at the cellular/molecular level is 
essential. For this purpose model systems have been carefully se- 
lected to carry out fundamental basic research that elucidates and 
identifies the major factors that confer salt tolerance in a living sys- 
tem. With the development of modern biotechnological methods it 
is now possible to introduce any foreign genetic material known to 
confer salt tolerance into crop plants. (Abstract Truncated) 


13992 (IAEA-TECDOC~—785, pp. 137-145) Soill/plant nutrition 
in lowland cropping systems. Snitwongse, P. (Department of 
Agriculture, Bangkok (Thailand)). Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Soil Fertility, 
Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
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sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-piant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Farming system approaches have led to rapid changes in agn- 
cultural systems in Asia and the Pacific. They have increased food 
and other agricultural commodities as well as developing aware- 
ness of scarcity of natural resources, environmental degradation 
and dissemination of new agricultural technology. This paper re- 
views and summarizes recent research and technology on soil/ 
plant nutrition with emphasis on nitrogen, phosphorus, and sulphur 
in rice-based lowland cropping systems in Asia and the Pacific re- 
gion. It mainly focuses on the application of isotopes '°N, 9*P and 
5S in such studies, but some current research using conventional 
methods is also covered. A search of the literature shows that 
technology studies have mostly concentrated on identifying im- 
proved varieties for short duration rice, improving tillage practices, 
pest and weed management. Research in soil/plant nutrition in 
rice-based cropping systems particularly using isotopes, is limited. 
(author). 51 refs, 2 tabs. 


13993 (IAEA-TECDOC—785, pp. 147-154) Azolla as a nitro- 
gen fertilizer in sustainable rice production. Kumarasinghe, K.S. 
(Joint FAO/IAEA Div. of Isotope and Radiation Applications of 
Atomic Energy for Food and Agricultural Development, Vienna 
(Austria)); Eskew, D.L. Joint FAO/IAEA Div. of Nuclear Techniques 
in Food and Agriculture, Vienna (Austria). Soil Fertility, Irrigation 
and Crop Production Section. Jan 1995. (CONF-9304288-: 
FAO/IAEA regional seminar for Asia and the Pacific on nuclear and 
related isotope methods in soil-plant aspects of sustainable agricul- 
ture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nuclear methods in 
soil-plant aspects of sustainable agriculture. Proceedings of an 
FAO/AEA regional seminar for Asia and the Pacific held in 
Colombo, Sri Lanka, 5-9 April 1993. 224p. Order Number 
DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 
Alternatives to the use of commercial N fertilizers must be sought 
if we are to sustain crop production. Plant species such as Azolla 
which in symbiosis with the blue-green alga Anabena azollae are 
capable of converting atmospheric Nz into usable forms through the 
microbial process of biological No fixation. Such nitrogen fixing sys- 
tems offer an attractive and ecologically sound means of reducing 
external inputs of chemical N fertilizers in cropping systems. Azolla 
is a free-floating water fern widely distributed in aquatic habitats of 
the tropics and sub-tropics. Because of its aquatic nature, Azolla is 
of particular value to flooded rice. Several methods have been 
used to estimate biological No fixation of Azolla. In a Co-ordinated 
Research Programme on Azolla executed by the Joint FAO/IAEA 
Division of Nuclear Techniques in Food and Agriculture, quantitative 
integrated values for biological Nz fixation by Azolla have been ob- 
tained through use of the '5N isotope. Azolla can derive as much 
as 70% or more of its N from No fixation, yielding 22-24 kg N/ha in 
about one month. Differences however in Nz fixation are common 
depending on the Azolla species or strain and the environmental 
conditions. In this research programme, we also used '5N as a 
tracer to assess the N recovery by rice from Azolla and N balance 
in the rice cropping system. Incorporation of 'N labelled Azolla 
into soil gave an '*N recovery by rice of 40-50%. On an overall ba- 
sis under a wide range of environmental conditions in six countries, 
the percentage '°N recovery by rice as well as the rice yield in- 
creases from Azolla application were similar to those obtained from 
urea. The general conclusion from this programme is that Azolla is 
as good as urea as a source of N for rice. There is no more impor- 
tant crop in the world today than rice. It occupies 90% of the area 
under cereals in the Asia and Pacific region. (Abstract Truncated) 


13994 (IAEA-TECDOC-785, pp. 155-162) Use of '®N to 
determine the n-balance of Azolla-N and urea-N applied to wet- 
land rice. Sisworo, E.L. (National Atomic Energy Agency, Jakarta 
(Indonesia). Center for Applications of Isotopes and Radiation); 
Rasjid, H.; Sisworo, W.H.; Wemay, J.; Haryanto. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Soil Fertility, Irrigation and Crop Production Section. Jan 1995. 
(CONF-9304288-: FAO/IAEA regional seminar for Asia and the 
Pacific on nuclear and related isotope methods in soil-plant aspects 
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of sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In 
Nuclear methods in soil-plant aspects of sustainable agricutture. 
Proceedings of an FAOIAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

A field experiment was carried out to study the N-balance of 
Azolla-N and urea-N applied to wetland rice. The experiment was 
conducted at the Field Station of the Agricultural Research Institute 
for Food Crops at Muara, Bogor. Results show that an Azolla mat 
on the surface of the floodwater could prevent N losses from the 
field especially when applied at transplanting. The %N derived from 
fertilizer and the %N recovery was lower in treatments where the 
fertilizer was applied at transplanting than later in the growing sea- 
son. This is probably because the root system of the young rice 
plants was not fully established at the transplanting stage. The %N 
recovery however increased if Azolla is inoculated at the same time 
and incorporated into the soil later. Here, Azolla probably acts as a 
slow release fertilizer absorbing some of the fertilizer N when it is 
abundantly available and releasing it later to be made available to 
the rice plants, thus increasing its efficiency of use. An Azolla mat 
over the floodwater also increased the rice yields compared with 
the control and this may be explained as due to the supply of addi- 
tional N from senescing fern fronds. (author). 14 refs, 1 fig., 6 tabs. 


13995 (IAEA-TECDOC—785, pp. 163-167) Recycling of phos- 
phorus in a rice-Azolla cultivation system. Hirimburegama, W.K. 
(University of Colombo, Colombo (Sri Lanka). Dept. of Botany); 
Eskew, D.L.; Zapata, F.; Danso, S.K.A. Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Soil 
Fertility, Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Adequate P fertilization affects the growth and properties of 
Azolla as a biofertilizer. Four Azolla species were labelled with 9°P 
and the release and uptake of Azolla-P by rice was investigated. 
Although the Azolla species had differential P uptake abilities, the 
% recovery of Azolla-P by rice from the different Azolla species 
was similar. 48-65% of the split applied P was found in Azolla. Fol- 
lowing decomposition, this Azolla-P was readily available to the 
rice crop. It may be concluded that the most important factor is to 
use Azolla strains with high P uptake capacity or ensure conditions 
that will enhance the uptake of applied P by Azolla before it is in- 
corporated into the soil. The results also show that the availability 
of Azolla-P to rice is similar to that from superphosphate fertilizer. 
(author). 16 refs, 3 tabs. 


13996 (IAEA-TECDOC-—785, pp. 169-177) Soil organic mat- 
ter dynamics demonstrated by isotope methods. Wagner, G.H. 
(Missouri Univ., Columbia, MO (United States). Soil Biol- 
ogy/Ecology Lab.); Buyanovsky, G.A. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Soil 
Fertility, Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288—: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Much of the carbon accumulated by plants and returned annually 
to the soil has a relatively short residence time. Upon entering the 
soil, some of this carbon transfers into the labile pool of soil 
organic matter (SOM).It may exist there in the form of small frag- 
ments of the original plant residue. As the vegetative fragments 
further decompose, some carbon transfers to the more resistant or 
humic component of SOM. We have demonstrated flow of carbon 
into the different SOM pools from mature crop residues after artifi- 
cially labeling the growing plants by exposure to *CO,. Under 
virgin taligrass prairie, partly decomposed litter comprises a large 
part of the SOM pool. Labeling studies suggest its half-life is about 





10 years. Under cultivated crops a similar labile pool of plant 
residue fragments exists but is much smaller in quantity than under 
native prairie. The turnover time for these materials is not greatly 
different for the two systems. A contrasting, large pool comprising 
at least 50% of the total SOM under cultivated crops is very resis- 
tant and appears to posses a turnover time of about 1000 years. 
This persistent, or ancient SOM has been identified by '°C natural 
abundance studies to have originated primarily from the native 
prairie vegetation. By physically fractionating the soil, the flow of la- 
beled carbon into different particle size units was investigated. 
Transfer of carbon from coarse vegetative fragments to progres- 
sively finer material and into humans bound to silt and clay was 
demonstrated. Transfer of the label into stable soil aggregate struc- 
tures was also followed. Coarse aggregates were labeled first and 
apparently arose from fungal binding of mineral particles to vegeta- 
tive fragments. Microaggregates became labeled later and the 
suggested mechanism was the adhesive binding by bacterially syn- 
thesized substances. (author). 7 refs, 4 figs, 6 tabs. 


13997 (IAEA-TECDOC—785, pp. 179-181) Increasing fertil- 
izer use efficiency in acid soils using organic matter. Hakim, 
N. (Andalas Univ., Padang (Indonesia). Centre for Atomic Energy 
Studies). Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Soil Fertility, Irrigation and Crop Pro- 
duction Section. Jan 1995. (CONF-9304288-: FAO/IAEA regional 
seminar for Asia and the Pacific on nuclear and related isotope 
methods in soil-plant aspects of sustainable agriculture, Colombo 
(Sri Lanka), 5-9 Apr 1993). In Nuclear methods in soil-plant 
aspects of sustainable agriculture. Proceedings of an FAO/IAEA re- 
gional seminar for Asia and the Pacific held in Colombo, Sri Lanka, 
5-9 April 1993. 224p. Order Number DE95624850. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In acid soils, food crops growth is often limited through a number 
of factors including low pH, toxicities of aluminum (Al), deficiencies 
of phosphorus (P), and poor plant nutrition in general. Limiting is 
an appropriate technology to eliminate Al toxicity and increase P 
uptake, but it is very costly. Organic matter could be used to in- 
crease P uptake by maize, but the percent P derived from fertilizer 
and the P fertilizer use efficiency is not well known in such sys- 
tems. Therefore, a pot experiment was carried out using °*P 
labelled triple supper phosphate to measure the increase in P fertil- 
izer use efficiency of maize in the presence of organic matter 
(peat) and lime in acid soils (Ultisols). The experiment showed that 
organic matter increased the P fertilizer use efficiency of maize by 
as much as 32% compared to the control, while limiting increased 
by 177%. The data suggest that organic matter can be used to 
effectively increase the P fertilizer use efficiency in acid soils. (au- 
thor). 10 refs, 1 tab. 


13998 (IAEA-TECDOC~—785, pp. 183-194) Deficit irrigation in 
semi-arid zone irrigation projects: Case studies in Turkey. 
Kirda, C. (Cukurova Univ., Adana (Turkey). Faculty of Agriculture); 
Tulucu, K.; Anac, S.; Gungor, H. Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture, Vienna (Austria). Soil Fertility, 
Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288—: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Results of several field experiments on deficit irrigation pro- 
grammes in Turkey are discussed. Deficit irrigation of sugarbeet 
with water stress imposed during ripening stage saved nearly 22% 
water, yet with not significant yieki decrease. An experiment, con- 
ducted in Trakya Region, the European part of Turkey, and aimed 
at studying water production functions of sunflower (i.e. yield vs 
water consumption), revealed that water stress imposed at either 
head forming or seed filling stages influences yield the least, and 
40% savings of irrigation water supply compared with traditional 
practices in the region can be achieved without significant yield re- 
duction. Water stress imposed at vegetative and flowering stages 
of corn had the most detrimental effect on yield. The results 
showed that deficit irrigation can be a feasible option under limited 
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supply of irrigation if stress occurs during yield formation stage. A 
three year experiment on irrigation programmes of cotton was con- 
ducted to test if irrigation schedules could be modified (changed) to 
increase field water use efficiency and thereby increase effective 
use of restricted irrigation water supply during dry seasons. The 
results showed that a 20-day irrigation interval, resulting 3 to 4 irri- 
gations, would give optimum cotton yield with approximately 26% 
savings in irrigation water, when compared with general practices 
commonly used in the area. Under severe shortage of water sup- 
ply, the irrigation interval can even be extended to 30 days, which 
would result to 30 to 35% overall yield reduction but 50% savings 
in water use. A four year field experiment aiming at developing 
deficit irrigation strategies for soybean showed that soybean was 
the most sensitive to water stress during flowering and pod filling 
stages, and irrigation during these stages would ensure high 
yields. (author). 35 refs, 5 figs, 3 tabs. 


13999 (IAEA-TECDOC-—785, pp. 195-201) Simulation of nu- 
trient leaching in ultisol under tea. Anandacoomaraswamy, A. 
(Tea Research Inst. of Sri Lanka, Talawakelle (Sri Lanka)); Camp- 
bell, G.S. Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Soil Fertility, Irrigation and Crop Pro- 
duction Section. Jan 1995. (CONF-9304288—-: FAO/IAEA regional 
seminar for Asia and the Pacific on nuclear and related isotope 
methods in soil-plant aspects of sustainable agriculture, Colombo 
(Sri Lanka), 5-9 Apr 1993). In Nuclear methods in soil-plant 
aspects of sustainable agriculture. Proceedings of an FAO/IAEA re- 
gional seminar for Asia and the Pacific held in Colombo, Sri Lanka, 
5-9 April 1993. 224p. Order Number DE95624850. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A simulation model was developed by mass and energy balance 
in one dimension to predict field nitrogen and potassium leaching 
in a soil (a fine mixed Mesic Tropudult) under a mature tea with 
high levels of nitrogen and potassium applications. The model was 
corroborated by field measurements of soil moisture, yield and N 
and K leaching in a long term fertilizer experiment. The model pre- 
diction agreed reasonably well with the measured values in the 
field under different levels of nitrogen and potassium applications. 
(author). 17 refs, 3 figs, 3 tabs. 


14000 (IAEA-TECDOC—785, pp. 203-208) Partitioning of 
14C-photosynthate in low and high nodulating selections of 
chickpea. Wani, S.P. (international Crop Research Inst. for Semi- 
Arid Tropics, Patancheru, Hyderabad (India)); Sivaramakrishnan, 
S.; Rupela, O.P.; Johansen, C.; Lee, K.K. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Soil 
Fertility, Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Genetic variation for nodulation capacity has been detected in 
chickpea cultivars. Five groups of cultivar ICC 5003, were selected 
based on increasing nodule number and mass. These groups were 
examined to understand carbon budgeting in relation to Nz fixation. 
Chickpea plants grown at two mineral nitrogen levels were 
exposed to '*CO, and the distribution of '*C-photosynthate in dif- 
ferent plant parts was determined. Total plant biomass of chickpea 
selections increased significantly (P < 0.01) with increasing min- 
eral N and nodulation level. Mean percentage '4C-photosynthate 
translocated to the roots decreased with increasing nodulation rank 
and also with increasing mineral N level. Low nodulating selections 
of chickpea grown under low soil N level were unable to fulfill their 
N requirements through biological nitrogen fixation (BNF) as indi- 
cated by their higher root/shoot ratio compared to the high 
nodulating selections. Such plants invested more carbon in in- 
creased root production so as to exploit soil N as evidenced by the 
greater partitioning of '*C-photosynthate to roots in low nodulating 
selections. (author). 8 refs, 5 figs, 2 tabs. 


14001 (IAEA-TECDOC-~785, pp. 209-217) Evaluation of am- 
monium polyphosphate fertilizer as a carrier of zinc. D’souza, 
T.J. (Bhabba Atomic Research Centre, Bombay (India). Nuclear 
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Agriculture Div.); Yadav, V.B. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Soil Fertility, 
Irrigation and Crop Production Section. Jan 1995. (CONF- 
9304288-: FAO/IAEA regional seminar for Asia and the Pacific on 
nuclear and related isotope methods in soil-plant aspects of 
sustainable agriculture, Colombo (Sri Lanka), 5-9 Apr 1993). In Nu- 
clear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and the Pa- 
cific held in Colombo, Sri Lanka, 5-9 April 1993. 224p. Order 
Number DE95624850. Source: OSTI; NTIS (US Sales Only); INIS. 

Ammonium polyphosphate (APP) and diammonium orthophos- 
phate (DAP) were evaluated as carriers of zinc in an Ultisol and a 
Vertisol. Surface applications of ®°Zn along with urea or orthophos- 
phate or pyrophosphate or polyphosphate to the two soils indicated 
very little movement of the radionuclide below 2 cm from surface in 
both soils on leaching with rain water. Greenhouse experiments 
with maize and red kidney beans grown in sequence in the two 
soils fertilized with APP and DAP both blended with ®Zn (as 
ZnSO4.7H20) indicated that while the Zn fertilizer use efficiency of 
Zn-APP blend was significantly higher than that of Zn-DAP blend 
for maize, their residual value was equal for the succeeding bean 
crop. Experiments with maize-greengram sequence indicated supe- 
riority of Zn-APP blend only in Vertisol, while in Ultisol both the 
blends were equally effective. A field experiments with flooded rice 
indicated increased grain yield with application of Zn at 22 kg Zn 
ha-'. Neither P nor Zn application had any significant effect on 
straw yield. Grain and straw Zn concentrations increased signifi- 
cantly by the applications of both P and Zn. At zero or low levels of 
applied Zn, APP was significantly superior to DAP as a P source; 
while at higher dose of Zn, no significant difference was noted be- 
tween the two P sources. (author). 18 refs, 5 tabs. 


14002 (INIS-JP—024, pp. A510/1-A510/7) Recent food irradi- 
ation studies in Japan. In relation to wholesomeness aspects 
and detection methods. Matsuyama, Akira (Institute of Physical 
and Chemical Research, Wako, Saitama (Japan)). Japan Atomic 
Industrial Forum, Inc., Tokyo (Japan); Japan Radioisotope Associa- 
tion, Tokyo (Japan); Atomic Energy Society of Japan, Tokyo 
(Japan). 1994. 596p. (In Japanese). (CONF-940268—: 21. Japan 
conference on radiation and radioisotopes, Tokyo (Japan), 2-4 Feb 
1994). In Proceedings of the 21st Japan conference on radiation 
and radioisotopes. The 100th year since the discovery of X-ray, 
and expectation to the future development. Order Number 
DE94785275. Source: OSTI; NTIS; INIS. 

The wholesomeness studies relevant to eliminate the fear of 
consumers to eat irradiated foods and the development of their de- 
tection methods useful for administrative control or the choice of 
consumers have become increasingly important for the commer- 
cialization of food irradiation. In recent years, some remarkable 
progress in these studies has been made also in Japan. The irradi- 
ation treatment of foods was investigated on the introduction of 
radioactivity in foods, the change of food components, the induc- 
tion of mutagenicity and microbial toxin production. The harmful 
effect was not found. As the detection methods for irradiated foods, 
impedance measuring technique, germination test, viscosity- 
measuring method and ESR spectrometry and the determination of 
Hz or CO level retained in irradiated foods have been developed. 
Also the dose rate dependence of the response of cellulose triac- 
etate and radiochromic film dosimeters is reported. On the effect of 
radiation to various foods, investigations were carried out. (K.|.). 


14003 (INIS-JP—024, pp. A520/1-A520/10) Commercial appli- 
cations of food ionization in France. Santos, Pierre-Louis 
(lonisos S.A. (France)). Japan Atomic Industrial Forum, Inc., Tokyo 
(Japan); Japan Radioisotope Association, Tokyo (Japan); Atomic 
Energy Society of Japan, Tokyo (Japan). 1994. 596p. (CONF- 
940268—: 21. Japan conference on radiation and radioisotopes, 
Tokyo (Japan), 2-4 Feb 1994). In Proceedings of the 21st Japan 
conference on radiation and radioisotopes. The 100th year since 
the discovery of X-ray, and expectation to the future development. 
Order Number DE94785275. Source: OSTI; NTIS; INIS. 

Due to the long history of nuciear energy in France, French pub- 
lic is not frightened by nuclear applications in its everyday life. The 
first industrial initiative on food ionization dates back to 1956. In 
1980, the Joint Expert Committee on Food lonization concluded 
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that food ionization up to a certain maximum dose presented nei- 
ther toxicological nor nutritional hazard. This opened the new era 
for the industrial development. But in 1988, a draft directive to har- 
monize national legislations was issued by the Commission of 
European Communities. This stopped many industrial initiatives 
due to uncertainty. It is estimated that nearly 14,000 tons of vari- 
ous food items have been ionized in France in 1991. About 40% 
are spices, followed by dry fruit, vegetables, and deboned poultry 
meat. Most of the present applications are intended to eliminate 
microorganisms. In 1992, 8 industrial facilities were in operation, 
mostly using gamma sources. Local research associations were 
founded to promote food ionization. Food ionization development in 
the past 30 years has been rapid and important, but the future of 
this process depends on the European harmonization of legisla- 
tions. (K.I.). 


14004 (INIS-mf-14438) Field performance of thirty mutant 
lines of the rice (Oryza sativa L.) varieties ICTA-Virginia and 
Precoz-ICTA Jul 1993 - Jun 1994. Ciencia y Tecnologia Nuclear, 
v. 11-2. Montepeque, R. (Seccion Agropecuaria, Direccion General 
de Energia Nuclear (Guatemala)); Molina, L. G.; Lopez, J. J.; Pa- 
zos, W.; Ramirez, J. Direccion General de Energia Nuclear, 
Guatemala City (Guatemala); Instituto de Ciencia y Tecnologia 
Agricula (ICTA), Guatemala City (Guatemala). Jun 1994. 7p. (In 
Spanish). Sponsored by Direccion General de Energia Nuclear, 
Guatemala City (Guatemala). Order Number DE95612528. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Fifteen mutant lines from the variety ICTA-Virginia and fifteen 
from the variety Precozicta were evaluated according to their agro- 
nomic characteristics under conditions of the Motagua river valley 
during 1992. The objective was to select genotypes showing resis- 
tance to disease caused by Pyricularia grisea. The analysis of 
variance did not show significative differences among ICTA-Virginia 
mutants. The highest yield was form MV-860, 8.17 TWha and the 
lowest 5.31 TWha for MV-411. Significant differences were found 
among mutant lines from Precozicta. The highest yields were 6.06, 
5.80 and 5.52 TM/ha for MPI-1189, MPI-1664 and MPI-1346 re- 
spectively. Inoculation with Pyricularia was made spraying it over 
the crop. However, it was not possible the evaluation of the dis- 
ease in the neck (neck blast) due to absence of the pathogen. 5 
tabs.(Author). 


14005 (KCP-613-5548) Mass propagation of the boll weevil 
parasite, Catolaccus grandis. Palamara, K.J. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Jan 1995. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. (CONF-950164-1: 
Beltwide cotton conference, San Antonio, TX (United States), 4-7 
Jan 1995). Order Number DE95006180. Source: OSTI; NTIS; 
GPO Dep. 

The USDA and the DOE production facility at Kansas City 
managed by AlliedSignal have partnered to redirect defense tech- 
nologies to the development of specialized agricultural equipment. 
The initial use of the equipment will be for mass rearing of the boll 
weevil parasite, Catolaccus grandis, however, by reprogramming 
and altering fixtures, the equipment can be used for other insect 
species. The process flow diagrams for the following systems have 
been developed: (1) Mechanized Host Larvae Washing/Drying, 
Capsule Forming, Larvae Placement, Sealing, and Labeling; (2) 
Mechanized in vivo Preoviposition, Oviposition, and Developing; (3) 
Mechanized Placement in Release Containers; (4) Automated 
Packaging and Storage/Retrieval; (5) Mechanized System for Field 
Release; (6) Mechanized System for Adult Colony Maintenance, 
Egg Laying, and Egg Retrieval; (7) Mechanized System for in vitro 
Diet Manufacturing; (8) Mechanized System for in vitro Mass Prop- 
agation with Diet Dispensing, Egg Placement, and Developing of 
Parasite Pupae. Conceptual designs using ProEngineer software 
have been developed for four of the eight systems. The initial hard- 
ware will include the elements of the systems considered to be the 
most technologically challenging and those necessary to establish 
the feasibility of commercial mass rearing. The most important of 
these are mechanized in vitro diet manufacturing, egg laying/ 
retrieval, egg placement and diet dispensing. 


14006 


(LBL-36581) Machine recognition of navel orange 
worm damage in X-ray images of pistachio nuts. Keagy, P.M. 





(USDA-ARS Western Regional Research Center, Albany, CA 
(United States)); Schatzki, T.F.; Parvin, B. Lawrence Berkeley 
Lab., CA (United States). Nov 1994. 12p. Sponsored by USDOE, 
Washington, DC (United States);Department of Agriculture, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9411197—1: SPIE: International Society for Optical Engi- 
neering meeting, Boston, MA (United States), 2-4 Nov 1994). 
Order Number DE95006586. Source: OSTI; NTIS; GPO Dep. 

Insect infestation increases the probability of aflatoxin contamina- 
tion in pistachio nuts. A non-destructive test is currently not 
available to determine the insect content of pistachio nuts. This pa- 
per presents the use of film X-ray images of various types of 
pistachio nuts to assess the possibility of machine recognition of 
insect infested nuts. Histogram parameters of four derived images 
are used in discriminant functions to select insect infested nuts 
from specific processing streams. 


14007 (NAHRES—21) Co-ordinated research programme on 
application of stable isotope tracer methods to studies of 
amino acid, protein, and energy metabolism in mainourished 
populations of developing countries. Report of the first re- 
search co-ordination meeting. International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1994. 139p. (CONF-9310414—: 1. research 
co-ordination meeting on application of stable isotope tracer meth- 
ods to studies of amino acid, protein, and energy metabolism in 
malnourished populations of developing countries, Boston, MA 
(United States), 24-29 Oct 1993). Order Number DE95624196. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The report is divided into 5 parts: Summary report, Progress 
reports (2 papers), Working papers (7 papers), Theoretical back- 
ground (3 papers) and Part V containing general matters. A 


separate abstract was prepared for each paper. Refs, figs and 
tabs. 


14008 (NAHRES—21, pp. 9-19) A study of acute phase and 
transport protein synthesis in undernourished men using sim- 
ulated infection and uniformly '*N-labelled Spirulina Platenses. 
Kurpad, A.V. (Saint John's Medical Coll., Bangalore (India). Nutri- 
tion Research Centre); Soares, M.J.; Sekhar, R.V.; Reeds, P.J.; 
Fjeld, C.R. International Atomic Energy Agency, Vienna (Austria). 
Section of Nutritional and Health-Related Environmental Studies. 
1994. (CONF-9310414—: 1. research co-ordination meeting on ap- 
plication of stable isotope tracer methods to studies of amino acid, 
protein, and energy metabolism in malnourished populations of de- 
veloping countries, Boston, MA (United States), 24-29 Oct 1993). 
In Co-ordinated research programme on application of stable iso- 
tope tracer methods to studies of amino acid, protein, and energy 
metabolism in malnourished populations of developing countries. 
Report of the first research co-ordination meeting. 139p. Order 
Number DE95624196. Source: OSTI; NTIS (US Sales Only); INIS. 
This study was conducted to test the hypothesis that acute 
phase protein synthesis is accelerated and transport protein syn- 
thesis is decelerated in adult men in whom the stress of infection is 
superimposed upon undernutrition. As a pilot study, four chronically 
undernourished men and two well-nourished controls were studied 
on two occasions separated by four days; the second session was 
conducted 24 hours after the administration of typhoid vaccine. 
Basal urine and blood samples were collected and then subjects 
were given priming oral doses of '5N-Spirulina (13.5mg/kg body 
weight) and oral doses (3.5mg/kg body weight) every 30 min for 
the next six hours. Meals were aliquoted during the dosing period. 
Blood samples were collected at four, five and six hours. '*N en- 
richment in different fractions of plasma i.e., albumin, non-albumin 
and amino acids, was measured by combustion GC-IRMS. Total 
urinary nitrogen was measured by Kjeldahl. 5 refs, 2 figs, 3 tabs. 


14009 


(NAHRES-21, pp. 21-30) Acute phase and transport 
protein synthesis in simulated infection in undernourished 
men using uniformly labelled Spirulina Platensis. Reeds, P.J. 
(Baylor Coll. of Medicine, Houston, TX (United States). USDA/ARS 
Children’s Nutrition Research Centre); Opekun, A.; Jahoor, F.; 
Wong, W.W.; Klein, P.D.; Kurpad, A. International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 


Environmental Studies. 1994. (CONF-9310414—: 1. research co- 
ordination meeting on application of stable isotope tracer methods 
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to studies of amino acid, protein, and energy metabolism in mal- 
nourished populations of developing countries, Boston, MA (United 
States), 24-29 Oct 1993). In Co-ordinated research programme on 
application of stable isotope tracer methods to studies of amino 
acid, protein, and energy metabolism in malnourished populations 
of developing countries. Report of the first research co-ordination 
meeting. 139p. Order Number DE95624196. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Although it has been known for many years that injury and infec- 
tion lead to body nitrogen loss, the reason has remained obscure. 
In this paper, we develop the argument that the processes that are 
activated during infection demand the provision of specific amino 
acids which have to be supplied from body protein. In particular, 
we show that the positive acute phase proteins are very rich in the 
aromatic amino acids and the exaggerated use of these amino 
acids (phenylalanine, tryptophan and tyrosine) in acute phase pro- 
tein synthesis lead to an endogenous "amino acid imbalance” 
which restricts the use of other amino acids for tissue protein syn- 
thesis. Minimally invasive protocols, involving the administration of 
15N and '$C-labelled amino acids for studying whole body nitrogen 
turnover, amino acid oxidation and plasma protein synthesis are 
described. (author). 22 refs, 3 tabs. 


14010 (NAHRES-21, pp. 31-42) The effectiveness of veg- 
etable protein diet for refeeding malnourished children 
recovering from shigella. Kabir, |. (international Centre for Diar- 
rhoeal Disease Research, Bangladesh (ICDDRB) (India)); Halliday, 
D.; Underwood, L.E. International Atomic Energy Agency, Vienna 
(Austria). Section of Nutritional and Health-Related Environmental 
Studies. 1994. (CONF-9310414—: 1. research co-ordination meet- 
ing on application of stable isotope tracer methods to studies of 
amino acid, protein, and energy metabolism in malnourished popu- 
lations of developing countries, Boston, MA (United States), 24-29 
Oct 1993). In Co-ordinated research programme on application of 
stable isotope tracer methods to studies of amino acid, protein, 
and energy metabolism in malnourished populations of developing 
countnes. Report of the first research co-ordination meeting. 139p. 
Order Number DE95624196. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Shigellosis is a major cause of childhood mortality in developing 
countries. A substantial proportion of children who survive develop 
secondary protein-energy malnutrition (PEM) and become stunted. 
In a previous study at ICDDR,B using a high-protein (animal) diet 
with generous portions of selected micronutrients, we were able to 
show accelerated rates of catch-up in weight and length gain, i.e., 
to begin to reverse stunting. However, the dietary ingredients we 
used are costly and therefore the intervention is impractical. There- 
fore, the next step is to test the hypothesis that stunting can also 
be reversed by carefully formulated diets based on affordable in- 
gredients. To test this hypothesis, we will use rice-legume-based 
diets in which the amino acid patterns are complimentary, and will 
supplement the diet to increase intake of key micronutrients which 
affect linear growth. The effect of the experimental diet will be com- 
pared with those of a standard diet recommended by WHO/FAO 
and with those of the diet we used previously, which was based on 
animal products and provided 15% of energy as protein and more 
micronutrients than the standard refeeding diet. We will measure 
growth by standard means, but will add measurements of protein 
anabolism to learn whether this is an early predictor of length gain. 
29 refs, 3 tabs. 


14011 (NAHRES-21, pp. 43-51) Glutathione metabolism in 
Bangladeshi children with increased small bowel permeability 
and impaired growth. Roy, S.K. (international Centre for Diar- 
rhoeal Disease Research, Bangladesh (ICDDRB) (india)); Tomkins, 
A.; Johson, A. International Atomic Energy Agency, Vienna (Aus- 
tria). Section of Nutritional and Health-Related Environmental 
Studies. 1994. (CONF-9310414—: 1. research co-ordination meet- 
ing on application of stable isotope tracer methods to studies of 
amino acid, protein, and energy metabolism in malnourished popu- 
lations of developing countries, Boston, MA (United States), 24-29 
Oct 1993). In Co-ordinated research programme on application of 
stable isotope tracer methods to studies of amino acid, protein, 
and energy metabolism in malnourished populations of developing 
countries. Report of the first research co-ordination meeting. 139p. 
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Order Number DE95624196. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In addition to requiring an increased concentration of protein, di- 
etary treatments for children during convalescence from malnutrition 
may require additions of selected amino acids to meet increased 
requirements. However, relatively little is known about the quanti- 
ties of amino acids to use in the supplements. This project will test 
the hypothesis that requirements for sulphur-containing amino 
acids (SCAA) are increased during mainutrition and diarrhea. The 
primary mechanism by which requirements for SCAA might be in- 
creased under these conditions are that SCAA may be restricted at 
the growth plates in bones through shunting of the available sul- 
phur to other biological processes with higher physiological priority. 
In this study, evidence of the SCAA being diverted to other uses 
will be increased rates of turnover of glutathione (GSH), a sulphur- 
containing tripeptide with functions including stimulation of 
lymphocyte production and immune function. Further evidence of 
the diversion of SCAA to GSH and away from the larger metabolic 
pool will be decreased urinary inorganic sulphate excretion (ISE), 
and increased urinary concentrations of proline peptides which 
arise from collagen breakdown. It is expected that appropriate sup- 
plementation of a standard recovery diet will meet the requirement 
for GSH synthesis, thereby freeing the SCAA for growth plates, in- 
creasing the incorporation of proline into collage, and will have the 
overall effect of stimulating growth. (author). 29 refs, 3 tabs. 


14012 (NAHRES—21, pp. 53-59) Effect of altitude on protein 
metabolism in Bolivian children. Beaufrere, B. (Laboratoire de 
Nutrition Humaine, Clermont-Ferrand Cedex (France)); Gachon, P.; 
Boirie, Y.; San Miguel, J.L.; Maubois, J.L.; Coudert, J. International 
Atomic Energy Agency, Vienna (Austria). Section of Nutritional and 
Health-Related Environmental Studies. 1994. (CONF-9310414—: 1. 
research co-ordination meeting on application of stable isotope 
tracer methods to studies of amino acid, protein, and energy 
metabolism in malnourished populations of developing countries, 
Boston, MA (United States), 24-29 Oct 1993). In Co-ordinated re- 
search programme on application of stable isotope tracer methods 
to studies of amino acid, protein, and energy metabolism in mal- 
nourished populations of developing countries. Report of the first 
research co-ordination meeting. 139p. Order Number 
DE95624196. Source: OSTI; NTIS (US Sales Only); INIS. 

Protein utilization during feeding is difficult to assess by classical 
tracer methodology, particularly under field conditions. We propose 
a new approach using the measurement of tracer recovery (expired 
13CO,) after the ingestion of a single oral dose of a '°C-leucine la- 
belled milk protein. Protein will be obtained by infusing a cow with 
13C-leucine. The difference between the amounts of tracer given 
and recovered should be an index of protein utilization. Since alti- 
tude might influence protein absorption, this non-invasive method 
will be used in Bolivian children, living either at 3600 m (La Paz) or 
at sea level. (author). 14 refs. 


14013 (NAHRES-21, pp. 61-72) Essential amino acid 
metabolism in infected/non-infected, poor, Guatemalan chil- 
dren. Mazariegos, M. (Hospital de Ojos y Oidos "Dr. Rodolfo 
Robles V.”, Guatemala City (Guatemala). Centre for Studies of 
Sensory Impairment, Aging and Metabolism (CeSSIAM)); De Vet- 
torazzi, C.; Solomons, N.W.; Caballero, B. International Atomic 
Energy Agency, Vienna (Austria). Section of Nutritional and Health- 
Related Environmental Studies. 1994. (CONF-9310414—: 1. 
research co-ordination meeting on application of stable isotope 
tracer methods to studies of amino acid, protein, and energy 
metabolism in malnourished populations of developing countries, 
Boston, MA (United States), 24-29 Oct 1993). In Co-ordinated re- 
search programme on application of stable isotope tracer methods 
to studies of amino acid, protein, and energy metabolism in mal- 
nourished populations of developing countries. Report of the first 
research co-ordination meeting. 139p. Order Number 
DE95624196. Source: OSTI; NTIS (US Sales Only); INIS. 
Traditional methods used to evaluate protein metabolism left 
unanswered some of the relevant questions in public health in 
developing countries, such as growth retardation in children. Partic- 
ularly, in developing countries, infection (clinical and subclinical) 
and malnutrition are still relevant problems, and the most important 
scientific issues for the application of stable isotope tracer methods 
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are related to the impact of infection, such as the oxidative dis- 
posal of essential amino acids in well-nourished and malnourished 
children. The objectives of the present proposal are: (1) To sim- 
plify, make less expensive, less time-consuming, and less invasive, 
methods in clinical research on amino acid metabolism using 
stable-isotope tracers in children; and (2) To assess the effects of 
infection (clinical or subclinical) on whole-body protein turnover in 
chikdren with and without malnutrition. The objectives involve the 
engineering and assessment of a portable instrument to be used in 
evaluations of protein oxidation in the developing world. Method- 
ological issues such as intra- and inter-subject variability, which are 
of great importance for the interpretation of amino acid metabolism 
and protein turnover, will also be considered. 18 refs, 2 figs. 


14014 (NAHRES—21, pp. 73-77) Studies on protein turnover 
and energy expenditure in chronically undernourished adults 
during stress of infection. Kurpad, A.V. (Saint John’s Medical 
Coll., Bangalore (india)); Shetty, P.S.; Reeds, P.J.; Fjeld, C.R. In- 
ternational Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1994. 
(CONF-9310414—: 1. research co-ordination meeting on application 
of stable isotope tracer methods to studies of amino acid, protein, 
and energy metabolism in malnourished populations of developing 
countries, Boston, MA (United States), 24-29 Oct 1993). In Co- 
ordinated research programme on application of stable isotope 
tracer methods to studies of amino acid, protein, and energy 
metabolism in malnourished populations of developing countries. 
Report of the first research co-ordination meeting. 139p. Order 
Number DE95624196. Source: OSTI; NTIS (US Sales Only); INIS. 
Chronic undernutrition in man leads to adaptive responses which 
could reduce the requirements for dietary energy and protein. It is 
also possible that these adaptive responses, which are economical 
in nature, could lead to a decreased capacity for combating stress. 
Undernourished people are more susceptible to infections, and dur- 
ing these stresses, show different patterns of protein and energy 
metabolism from well-nourished subjects. Animal models have 
clearly shown a diminished response to tissue injury, in terms of the 
anabolic acute phase response. It is proposed to study the effect 
of prior nutritional status on the degree to which an infective stress 
stimulates the acute phase protein synthesis by the liver. In addi- 
tion, the supply of amino acids to the liver in conditions of stress 
could come from the breakdown of body tissue proteins, particu- 
larly muscle. It is intended to study muscle protein turnover by the 
use of '%C-leucine in undernourished subjects under conditions of 
stress. Since whole body protein turnover can be measured by two 
methods, using 'SN-glycine and 'C-leucine, a comparison of these 
two methods will initially be made in chronically undernourished 
subjects. It is also intended to study daily energy expenditure in the 
subject by an isotopic method, i.e. the appearance of '°COz in the 
breath after the administration of '°C-bicarbonate. (author). 8 refs. 


14015 (NAHRES—21, pp. 79-86) The limits of adaptation of 
functional protein synthesis to sever undernutrition. Jahoor, F. 
(Baylor Coll. of Medicine, Houston, TX (United States). Children's 
Nutrition Research Centre); Bhattiprolu, S.; Reeds, P.; Forrester, T.; 
Boyne, M. International Atomic Energy Agency, Vienna (Austria). 
Section of Nutritional and Health-Related Environmental Studies. 
1994. (CONF-9310414—: 1. research co-ordination meeting on ap- 
plication of stable isotope tracer methods to studies of amino acid, 
protein, and energy metabolism in malnourished populations of de- 
veloping countries, Boston, MA (United States), 24-29 Oct 1993). 
In Co-ordinated research programme on application of stable iso- 
tope tracer methods to studies of amino acid, protein, and energy 
metabolism in malnourished populations of developing countries. 
Report of the first research co-ordination meeting. 139p. Order 
Number DE95624196. Source: OSTI; NTIS (US Sales Only); INIS. 

Our goal is to determine how the stress of infections alters the 
adaptation to reduced food intake in children. We think that an im- 
portant element is the need for hepatic synthesis of rapidly turning 
over acute-phase proteins, a critical factor in overall maintenance 
of host defenses. When the child's prior intake has been adequate, 
even though growth may temporarily cease, the presence of ade- 
quate amino acid stores in tissues allows the hepatic response to 
stress to be maintained at the same time as an adequate rate of 





synthesis of nutrient transport proteins. However, when the im- 
mune system is activated in a children whose nutrition is already 
suboptimal the ability of the liver to synthesize nutrient transport 
proteins is compromised thereby further impeding nutrient utiliza- 
tion. We will use stable isotope tracer methodology to determine 
the effects of severe protein energy malnutrition, with and without 
infection, on the rates of synthesis of nutrient transport proteins 
and acute-phase proteins in undernourished children at three time 
points during treatment; in the early resuscitative period, after ap- 
petite has returned, and at the end of the catch-up growth phase 
when normal growth has resumed. (author). 12 refs, 1 fig., 1 tab. 


14016 (NAHRES—-21, pp. 87-94) Albumin synthesis in pro- 
tein energy malnutrition. Duggan, C. (Harvard Medical School, 
Boston, MA (United States)); Hardy, S.; Kleinman, R.E.; Lembcke, 
J.; Young, V.E. International Atomic Energy Agency, Vienna (Aus- 
tria). Section of Nutritional and Health-Related Environmental 
Studies. 1994. (CONF-9310414—: 1. research co-ordination meet- 
ing on application of stable isotope tracer methods to studies of 
amino acid, protein, and energy metabolism in malnourished popu- 
lations of developing countries, Boston, MA (United States), 24-29 
Oct 1993). In Co-ordinated research programme on application of 
Stable isotope tracer methods to studies of amino acid, protein, 
and energy metabolism in malnourished populations of developing 
countries. Report of the first research co-ordination meeting. 139p. 
Order Number DE95624196. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The dietary treatment of protein-energy malnutrition (PEM) has 
been designed on an empirical basis, with outcomes for successful 
management including body weight gain and resolution of apathy. 
We propose using the measurements of protein synthesis as a 
more objective measure of renourishment. We will therefore ran- 
domize a group of malnourished children (weigh-for-height Z score 
<-2.0) to receive either a standard (10% of calories as protein) or 
increased (15%) amount of dietary protein early in their recovery 
phase. We will calculate albumin synthesis rates via the flooding 
dose technique, using '*C-leucine and serial measurements of 
'3C-enrichment of albumin. Isotope infusions will be performed on 
days one and three, following a standard three hour fast. Since al- 
bumin synthesis is reduced under the influence of cytokines which 
mediate the inflammatory response, results will be stratified accord- 
ing to the presence or absence of clinically apparent infections. We 
hypothesize that the provision of added dietary protein will optimize 
albumin synthesis rates in PEM as well as attenuate the reduction 
in albumin synthesis seen in the presence of infections. (author). 
20 refs. 


14017 (NAHRES-21, pp. 95-112) Effect of infection on nu- 
tritional status. Scrimshaw, N.S. (Harvard Center for Population 
and Development Studies, Cambridge, MA (United States)). Inter- 
national Atomic Energy Agency, Vienna (Austria). Section of 
Nutritional and Health-Related Environmental Studies. 1994. 
(CONF-9310414—: 1. research co-ordination meeting on application 
of stable isotope tracer methods to studies of amino acid, protein, 
and energy metabolism in malnourished populations of developing 
countries, Boston, MA (United States), 24-29 Oct 1993). In Co- 
ordinated research programme on application of stable isotope 
tracer methods to studies of amino acid, protein, and energy 
metabolism in malnourished populations of developing countries. 
Report of the first research co-ordination meeting. 139p. Order 
Number DE95624196. Source: OSTI; NTIS (US Sales Only); INIS. 

All infections no matter how mild decrease nutrient intakes and 
increase nutrient losses even when subclinical. The losses include 
decreased intestinal absorption, direct loss of nutrient in the gut, in- 
ternal diversion for metabolic responses to infection and increased 
BMR when fever is present. Infection influences in this way not 
only protein and energy status but also that of most other nutrients. 
The clinical importance of these consequences of infection de- 
pends on the prior state of the individual, the nature and duration 
of the infection and the diet of the individual during the infection, 
particularly dietary intake during the convalescent period and 
whether full recovery takes place before another infection occurs. 
In industrialized countries particular attention must be paid to the 
nutrition of hospitalized patients since they are frequently debili- 
tated by their primary disease, morbidity, and their nutritional 
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status. Morbidity and mortality are increased by nosocomial infec- 
tions to which the poorly nourished individual is more susceptible. 
(author). Refs, 9 figs, 4 tabs. 


14018 (NAHRES—21, pp. 113) Stable nuclide tracer studies 
and human amino acid requirements. A summary. Young, V.R. 
(Massachusetts Inst. of Technology, Cambridge, MA (United 
States). Lab. of Human Nutrition). International Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1994. (CONF-9310414—: 1. research co- 
ordination meeting on application of stable isotope tracer methods 
to studies of amino acid, protein, and energy metabolism in mal- 
nourished populations of developing countries, Boston, MA (United 
States), 24-29 Oct 1993). In Co-ordinated research programme on 
application of stable isotope tracer methods to studies of amino 
acid, protein, and energy metabolism in malnourished populations 
of developing countries. Report of the first research co-ordination 
meeting. 139p. Order Number DE95624196. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The nutritional requirements for proteins have been estimated for 
various age groups. The current status of knowledge concerning 
the quantitative needs for specific indispensable amino acids was 
reviewed and it was concluded that, except for infants, current val- 
ues for pre-school children, school age children and healthy adults 
are based on limited experimental data and/or on results from ni- 
trogen balance determinations which are open to serious question 
regarding their nutritional significance. A review of ‘C-labelled 
tracer studies carried out in MIT laboratories was undertaken to 
demonstrate the applicability of stable nuclide tracer studies for 
purposes of determining the amino acid requirements of humans. 5 
refs. 


14019 (NAHRES—21, pp. 115-126) Growth faltering, protein 
metabolism and immunostimulation: New speculations on the 
nature of the relationship with notes from observations and 
analyses in Guatemala. Solomons, N.W. (Hospital de Ojos y Oi- 
dos "Dr. Rodolfo Robles V., Guatemala (Guatemala). Centre for 
Studies of Sensory Impairment, Aging and Metabolism, the Re- 
search Branch for the National Committee for the Blind and Deaf 
of Guatemala); Mazariegos, M.; Veinternational Atomic Energy 
Agency, Vienna (Austria). Section of Nutritional and Health-Related 
Environmental Studies. 1994. (CONF-9310414—: 1. research co- 
ordination meeting on application of stable isotope tracer methods 
to studies of amino acid, protein, and energy metabolism in mal- 
nourished populations of developing countries, Boston, MA (United 
States), 24-29 Oct 1993). In Co-ordinated research programme on 
application of stable isotope tracer methods to studies of amino 
acid, protein, and energy metabolism in malnourished populations 
of developing countries. Report of the first research co-ordination 
meeting. 139p. Order Number DE95624196. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Recent years have seen a diverse array of conceptual advances 
in the thinking about body composition growth and its regulation, 
and the nature of the immune response. Technology for the in-vivo 
definition of protein metabolism using stable isotopes and in molec- 
ular biochemistry of the regulation of the immune response has 
improved dramatically. There has also been an intensive, compara- 
tive epidemiological effort toward the description of growth in early 
life. The authors have taken all of these more recent conceptual 
and technological developments into consideration with the back- 
drop of the classical observations from Guatemala and report here 
some results of their undertaking of new, directed, field observa- 
tions and forging a unifying theory to relate issues of environmental 
influence to human nutriture. 38 refs, 1 fig. 


14020 (NAHRES-22) Application of hair as an indicator for 
trace element exposure in man. A review. International Atomic 
Energy Agency, Vienna (Austria). Section of Nutritional and Health- 
Related Environmental Studies. 1994. 62p. Order Number 
DE95624197. Source: OSTI; NTIS (US Sales Only); INIS. 

The report presents a comprehensive summary of what is known 
from the literature on the use of hair as a bioindicator for trace ele- 
ments. It is split into two parts: The use of hair as a biopsy tissue 
for trace elements in the human body and the contribution of stud- 
ies in animals to the application of hair as an indicator for metals 
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and trace elements in man. A separate abstract is prepared for 
each part. Refs, figs and tabs. 


14021 (NAHRES-22, pp. 1-23) The use of hair as a biopsy 
tissue for trace elements in the human body. Katz, S.A. (Rut- 
gers Univ., Camden, NJ (United States). Dept. of Chemistry); 
Chatt, A. International Atomic Energy Agency, Vienna (Austria). 
Section of Nutritional and Health-Related Environmental Studies. 
1994. In Application of hair as an indicator for trace element expo- 
sure in man. A review. 62p. Order Number DE95624197. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Scalp hair has been recognized as a tissue which incorporates 
elements into its structure during the growth process, after which it 
becomes separated from the continual metabolic activity of the 
body. It has many advantages for being used as an indicator for 
screening population groups exposed to environmental pollutants. 
Such usage is not free from criticisms. Sometimes the so-called 
"normal ranges” of trace elements in hair quoted in the literature 
can be wide. Various factors can influence the trace element con- 
tent of hair. In this report we have attempted to summarize the 
available literature on the levels of arsenic, cadmium, mercury, 
lead, selenium and chromium in human scalp hair. (author). 135 
refs, 5 tabs. 


14022 (NAHRES-22, pp. 25-57) The contribution of studies 
in animals to the application of hair as an indicator for metals 
and trace elements in man. Kolimer, W.E. (GSF Institut fuer 
Strahlenbiologie, Neuherberg (Germany)). International Atomic 
Energy Agency, Vienna (Austria). Section of Nutritional and Health- 
Related Environmental Studies. 1994. In Application of hair as an 
indicator for trace element exposure in man. A review. 62p. Order 
Number DE95624197. Source: OSTI; NTIS (US Sales Only); INIS. 

Animal experiments have shown that several parameters, such 
as sex, age and colour can have an influence on the concentration 
levels of some elements in hair. The results of these studies have 
been used to estimate to what extent this is also the case in man. 
In general, hair can be used for monitoring the environmental 
exposure when it is not necessary to differentiate between endoge- 
nous and exogenous transfer as its is the case of all potentially 
toxic elements; it can also be used as an indicator for endogenous 
exposure but in this case the hair should be free from external 
contamination; hair can be used for identifying the uptake of poten- 
tially toxic elements into the body or for estimating their internal 
levels. For some elements, the content of deep pools are not di- 
rectly reflected in hair. In the case of essential elements, a major 
field of potential application is in estimating the adequacy of the di- 
etary supply. In animal nutrition, hair has successfully been used to 
identify inadequate dietary intake of specific elements; such appli- 
cation is also feasible in man where communities with a different 
dietary habits can be identified. However, in this case the interac- 
tions observed with dietary components and other elements in 
addition to homeostatic regulations, have to be considered. (au- 
thor). 156 refs, 3 figs, 1 tab. 


14023 (NIRS-RSD—103) Radioactivity survey data in Japan. 
Pt. 2. Dietary materials. National Inst. of Radiological Sciences, 
Chiba (Japan). Sep 1994. 39p. Order Number DE95757835. 
Source: OSTI; NTIS; INIS. 

This paper provides radioactivity survey data in dietary materials, 
which were collected from January through September 1992. The 
samples were sent to the Japan Chemical Analysis Center from 46 
contracted prefectures. The samples were prepared for radiochemi- 
cal analysis. The concentrations of °°Sr and 'S’Cs in samples are 
tabulated. The maximum concentrations of °°Sr and '°’7Cs were 
0.19+0.011 Ba/p-d from Kamisaibara-mura (Okayama) and 
0.34+0.021 Ba/p-d from Nagano, respectively, for total diet; 
0.021+0.011 Ba/kgwet from Chiba and 0.048+0.0076 Ba/kgwet 
from Kanazawa for rice (producing districts); 0.18+0.013 Ba/l and 
0.16+0.010 Ba/I from Aomori for milk (producing districts for do- 
mestic program); 0.14+0.012 Ba/I from Kochi and 0.12+0.009 Ba/l 
from Hikawa-machi (Shimane) for milk (producing districts for WHO 
program); 0.057+0.0068 Ba/l from Sapporo and 0.15+0.014 Ba/l 
from Nagasaki for milk (consuming districts); 0.76+0.029 Ba/l and 
2.0+0.04 Ba/l from Sample C for powdered milk; 0.50+0.015 Ba/ 
kgwet and 2.6+0.04 Ba/kgwet from Oota (Shimane) for vegetables 
(producing districts); 0.37+0.019 Ba/kgwet and 0.098+0.011 Ba/ 
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kgwet from Sendai for vegetables (consuming districts); 1.9+0.09 
Ba/kg from Ue-mura (Kumamoto) and 3.1+0.14 Ba/kg from 
Kawaminami-machi (Miyazaki) for Japanese tea; 0.035+0.0063 
Ba/kgwet in Scorpion-fish collected from Hamada (Shimane) and 
0.42+0.024 Ba/kgwet in Skipjack from Tosa (Kochi) for sea fish; 
0.95+0.033 Ba/kgwet from Akita and 0.38+0.025 Ba/kgwet from 
Kasumigaura (Ibaraki) for freshwater fish; 0.010+0.011 Ba/kgwet 
from Sakata (Yamagata) and 0.054+0.013 Ba/kgwet from 
Minamichita-machi (Aichi) for shellfish; 0.049+0.012 Ba/kgwet from 
Sakata (Yamagata) and 0.036+0.0095 Baq/kgwet from Muta (Ao- 
mori) for seaweeds. (N.K.). 


14024 (, pp. 34-38) Detection of irradiated fruits and veg- 
etables by gas-chromatographic methods and _ electron 
spin-resonance. Farag, S.E.A. (National Centre for Radiation Re- 
search and Technology, Cairo (Egypt)). Bundesgesundheitsamt, 
Berlin (Germany). Inst. fuer Sozialmedizin und Epidemiologie. 1993. 
195p. (CONF-9309462-: 23. meeting of the European Society for 
New Methods in Agricultural Research (ESNA) and 3. German 
meeting on food irradiation (GMFI-3): New developments in food, 
feed and waste irradiation, Halle (Germany), 5-9 Sep 1993). In New 
developments in food, feed and waste irradiation. Proceedings. 
Order Number DE95755915. Source: Available from FIZ Karlsruhe. 

Gas chromatographic methods detected some hydrocarbons 
esp. 17:1, 16:2, 15:0 and 14:1 in irradiated, Avocado, Papaya, 
Mangoes with 0.75, 1.5, 3.0 kGy and Apricot with 0.5 and 3.0 kGy. 
The detection of hydrocarbons was clearly at high doses but the 
low doses need more sensitive conditions using Liquid-Liquid-Gas 
chromatographic method as used here. Using Electron Spin- 
Resonance, produce a specific signal from irradiated onion (dried 
leaves) as well as apricot (hard coat of kernels) after some weeks 
of irradiation process but not clear with the other foodstuffs. (orig.) 


14025 (, pp. 117-121) DNA-electrophoresis of single cells - 
a method to screen for irradiated foodstuffs. Leffke, A. (Labora- 
tory Group, Irradiation of Foods and Pharmceuticals, Alternative 
Techniques, Inst. for Social Medicine and Epidemiology, Federal 
Health Office (BGA), Berlin (Germany)); Helle, N. Bundesgesund- 
heitsamt, Berlin (Germany). Inst. fuer Sozialmedizin und 
Epidemiologie. 1993. 195p. (CONF-9309462-: 23. meeting of the 
European Society for New Methods in Agricultural Research 
(ESNA) and 3. German meeting on food irradiation (GMFI-3): New 
developments in food, feed and waste irradiation, Halle (Germany), 
5-9 Sep 1993). In New developments in food, feed and waste irra- 
diation. Proceedings. Order Number DE95755899. Source: 
Available from FIZ Karisruhe. 

Microelectrophoresis of single cells can be used to detect +- 
irradiation over a wide dose range and for a variety of products. It 
is a simple and rapid test for DNA damages and can be used for 
screening. The method was tested on cell suspensions of bone 
marrow and muscle cells from frozen chicken legs, chicken heart, 
turkey liver, beef and pork irradiated with doses up to 3 kGy. Cell 
suspensions were prepared by incubation of tissues in EDTA-SDS- 
buffer at pH 8. Single cell electrophoresis was performed in 0.75% 
agarose gel. DNA was visualised by silver staining. In unirradiated 
samples no or only a small amount of DNA penetrated the cell 
membranes. Cells of irradiated samples appeared like a "comet” 
due to to migration of DNA-fragments out of cell. (orig.) 
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14026 (LA-UR-95-271) Cieanup of a Department of Energy 
Nonreactor Nuclear Facility: Experience at the Los Alamos 
National Laboratory High Pressure Tritium Laboratory. Horak, 
H.L. Los Alamos National Lab., NM (United States). [1995]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950216-52: Waste manage- 
ment ’95, Tucson, AZ (United States), 26 Feb - 2 mar 1995). Order 
Number DE95006259. Source: OSTI; NTIS; INIS; GPO Dep. 

On October 25, 1990, Los Alamos National Laboratory (LANL) 
ceased programmatic operations at the High Pressure Tritium Lab- 
oratory (HPTL). Since that time, LANL has been preparing the 





facility for transfer into the Department of Energy’s (DOE's) Decon- 
tamination and Decommissioning Program. LANL staff now has 
considerable operational experience with the cleanup of a 40-year- 
old facility used exclusively to conduct experiments in the use of 
tritium, the radioactive isotope of hydrogen. Tritium and its com- 
pounds have permeated the HPTL structure and equipment, have 
affected operations and procedures, and now dominate efforts at 
cleanup and disposal. At the time of shutdown, the HPTL still had 
a tritium inventory of over 100 grams in a variety of forms and con- 
tainers. 
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Refer also to citation(s) 12230, 12252, 12264, 12341, 12342, 
12478, 12488, 12559, 12601, 12895, 12971, 13181, 13294, 13331, 
13367, 13400, 13526, 13589, 13590, 13592, 13675, 13701, 13752, 
13884, 14080, 14425, 14659, 14668 


14027 (ANL—95/3) Studies of acute and chronic radiation 
injury at the Biological and Medical Research Division, Ar- 
gonne National Laboratory, 1970-1992: The JANUS Program 
Survival and Pathology Data. Grahn, D.; Wright, B.J.; Carnes, 
B.A.; Williamson, F.S.; Fox, C. Argonne National Lab., iL (United 
States). Feb 1995. 249p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE95008348. Source: OSTI; NTIS; INIS; GPO Dep. 

A research reactor for exclusive use in experimental radiobiology 
was designed and built at Argonne National Laboratory in the 
1960's. It was located in a special addition to Building 202, which 
housed the Division of Biological and Medical Research. Its loca- 
tion assured easy access for all users to the animal facilities, and it 
was also near the existing gamma-irradiation facilities. The water- 
cooled, heterogeneous 200-kW(th) reactor, named JANUS, 
became the focal point for a range of radiobiological studies gath- 
ered under the rubic of “the JANUS program”. The program ran 
from about 1969 to 1992 and included research at all levels of bio- 
logical organization, from subcellular to organism. More than a 
dozen moderate- to large-scale studies with the B6CF, mouse 
were carried out; these focused on the late effects of whole-body 
exposure to gamma rays or fission neutrons, in matching exposure 
regimes. In broad terms, these studies collected data on survival 
and on the pathology observed at death. A deliberate effort was 
made to establish the cause of death. This archieve describes 
these late-effects studies and their general findings. The database 
includes exposure parameters, time of death, and the gross pathol- 
ogy and histopathology in codified form. A series of appendices 
describes all pathology procedures and codes, treatment or irradia- 
tion codes, and the manner in which the data can be accessed in 
the ORACLE database management system. A series of tables 
also presents summaries of the individual experiments in terms of 
radiation quality, sample sizes at entry, mean survival times by 
sex, and number of gross pathology and histopathology records. 


14028 (ANL/ESH/HP-95-01) Dose assessment of an acck 
dental exposure at the IPNS. Campos Torres, M.M. Argonne 
National Lab., IL (United States). Feb 1995. 125p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE95007706. Source: OSTI; INIS; NTIS; 
GPO Dep. 

Seven different methods were used to estimate the dose rate to 
a female worker who was accidentally exposed in the neutron 
PHOENIX beamline at the IPNS. Theoretical and measured 
entrance dose ranged from 550 mrem/min to 2850 mrenm/min. The- 
oretical estimates were based on a Monte Carlo simulation of a 
spectrum provided by IPNS (Crawford Spectrum). Dose measure- 
ments were made with TLDs on phantoms and with ionization 
chambers in a water phantom. Estimates of the whole body total 
effective dose equivalent (TEDE) rate ranged from 5.2 mrem/min to 
840 mrem/min. Assumed and measured quality factors ranged 
from 2.6 to 11.8. Cytogenetic analyses of blood samples detected 
no positive exposure. The recommended TEDE rate was 158 
mrem/min. The TEDE was 750 mrem. 


14029 (CEA-CONF—-11878) ALARA training at INSTN. No- 
libe, D. (institut National des Sciences et Techniques Nucleaires 
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(INSTN), Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France)); 
Lefaure, C. Institut National des Sciences et Techniques Nucleaires 
(INSTN), Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
1994. 6p. (In French). (CONF-9409316-: French Society of Radio- 
protection Congress, La Rochelle (France), 20-21 Sep 1994). Order 
Number DE95624891. Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1990 the CEPN, the National Radiological Protection 
Board and the INSTN organized for the first time in Europe one 
teaching specifically established to radioprotection optimization. 
This training has allowed to spread the experience of the best euro- 
pean specialists while guaranteeing a wide exchange between the 
participants coming from different countries. At the national level 
the training ALARA goes on at the INSTN-Saclay. Its aim is to give 
base notions, the methods and the tools allowing the implementa- 
tion of the ALARA concept, and to privilege the exchange between 
the participants coming from different horizons. 2 refs., 2 figs. 


14030 (CEA-N—2756, pp. 247-252) Monitoring of medical 
personnel: results and analysis of the dose constraints 
(C.LR.P. 60). Aubert, B. (Centre de Lutte Contre le Cancer 
Gustave-Roussy, 94 - Villejuif (France)); Lamon, A. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appii- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

In the near future the recommendations of the |.C.R.P. publica- 
tion 60 will be incorporated into the European Directives and from 
there into national legislations. This led us to examine in detail pro- 
fessional exposure at the Institut Gustave-Roussy where about 800 
persons are individually monitored by film badge. Of these 150 
undergo additional radiotoxicological urinary analysis and 6 an an- 
thropogammametric survey. This survey is required by French 
legislation. Nevertheless, for personnel more heavily exposed while 
preparing, injecting, and administering unsealed radioactive 
solutions or performing interventional radiology, additional mea- 
surements are taken. These include evaluation of finger exposure 
by the thermoluminescent dosimeters and of thyroid contamination 
for personnel delivering therapeutic activities of iodine 131 solution. 
We present an eleven year examination and analysis of individual 
survey results (1982 to 1992) and propose levels for dose con- 
straints applicable in the medical field. (authors). 6 tabs., 3 figs., 1 
ref. 


14031 (CEA-N—2756, pp. 253-258) Quantity of americium 
and plutonium in lungs: measurement with a set of eight low 
energy germanium detectors. Bataller, G. (CEA Centre d’Etudes 
de Cadarache, 13 - Saint-Paul-lez-Durance (France)); Girard de 
Vasson, O. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Applications et de la Metrologie des Rayon- 
nements lonisants. May 1994. (In French). (CONF-9310279-: 
Three days on gamma and x-rays spectrometry, Saint-Remy-les- 
Chevreuse (France), 12-14 Oct 1993). In Gamma and X 93 
spectrometry. 422p. Order Number DE95624754. Source: OSTI; 
NTIS (US Sales Only); INIS. 

As part of the medical surveillance of personnel, the direct mea- 
surement of the radioactivity in the body is the method selected for 
the inspection of internal exposure, due to its rapidity of response 
and the fact that it is not necessary to use the result of a metabolic 
equation more or less well suited to the person exposed and to the 
substance in question. Unfortunately, the most toxic radioelements 
(americium, plutonium, uranium) emit only very low energy gamma 
and X-rays. The majority of the systems installed use a Phoswich 
detector and have a detection limit close to or even above (in the 
case of plutonium) the permissible limits. A detection system with 
eight 20 cm? germanium detectors was installed at Cadarache in 
January 1993 and its performances are compared with those of a 
325 cm? Phoswich detector. (authors). 4 figs., 3 tabs., 5 refs. 


14032 (CEA-N-2756, pp. 259-263) X and gamma rays an- 
throporadiametric monitoring of the workers exposed to 
uranium compounds: uses of coaxial detectors. Berard, P. 
(CEA Centre de Pierrelatte, 26 (France)); Aussel, J.P. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
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1994. (In French). (CONF-9310279-: Three days on gamma and 
x-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The performance of germanium detector for lung uranium reten- 
tion monitoring that has been recently installed at Pierrelatte is 
evaluated and compared with the performance of the existing scin- 
tillation detector. Results for the detection sensitivity for uranium 
isotopes in the lung are presented. (authors). 4 figs., 5 refs. 


14033 (CEA-N-2756, pp. 281) Settling of a prototype for 
localized field detection: ‘in vivo’ medicai application for m- 
crocirculation. Boulakia, C. (Broussais Hotel-Dieu, 75 - Paris 
(France)); Behar, A.; Bouarfa, N.; Baillet, G.; Treuil, C. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279—: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 
Transcapillarity filtration is usually studied using a °°™Tc-Albumin 
test carried out on the upper limbs by recording the injected 
radioactivity with a gamma camera. The radioactive curve is mea- 
sured at the forearm after intravenous injection: the radioactivity 
increases to a maximum after a few minutes of tourniquet and de- 
creases after removal of this tourniquet. A detection device has 
been carried out for making the test only with an analysis signal 
without frame. This device is composed of Nal(Tl) crystal scintilla- 
tion detector with preamplifier, amplifier, multichannel analyser and 
INTERPC software. It allows a pulse height analysis or multichan- 
nel scaling. In this case, data acquisition is performed with a 4096 
channel scale (400 ms per channel). The radioactive curve allows 
to calculate albumin retention. Then this curve is transformed into 


a frequency diagram using a Fast Fourier Transform Algorithm. 
(authors). 3 figs. 


14034 (CONF-9311220-1) Comparison of old and new 
ICRP models for respiratory tract dosimetry. Boecker, B.B. 
Lovelace Biomedical and Environmental Research Inst., Albu- 
querque, NM (United States). Inhalation Toxicology Research Inst. 
[1993]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76EV01013. From Radiobiology of 
inhaled radionuclides; Richland, WA (United States); Nov 1993. Or- 
der Number DE95007673. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper examines the historical development and application 
of respiratory tract dosimetry models by the International Commis- 
sion for Radiological Protection, ICRP, for health protection from 
inhaled radioactive aerosols. Three different models are discussed, 
those that were included in ICRP recommendations published in 
1960 and 1979, and the new ICRP Publication 66. Basic features 
of these models are compared and contrasted. These features in- 
clude model structure, sites and frequencies of particle deposition, 
processes and rates of clearance of the deposited material from 
the respiratory tract, and consideration of the parameters involved 
in these processes and how various factors can influence these 
parameters. All three models lead to the calculation of absorbed 
radiation doses with differing degrees of regional and local speci- 
ficity. These calculations are achieved using different tools ranging 
from quick hand calculations to sophisticated computerized model- 
ing approaches. A side-by-side review of these models indicates 
several important trends in respiratory tract dosimetry models, the 
most obvious of which is the increased complexity of each new 
model over the past 30+ years. These increases reflect both the 
increasing size of the knowledge base derived from studies in lab- 
oratory animals and in human subjects and the need for models 
more broadly applicable for both occupational and environmental 
exposures. It is likely that future research will be directed to those 
key aspects of the new model having the largest uncertainties. The 
detailed design of the new model and its associated software pro- 
vide excellent means of identifying useful research areas and using 
the resulting new information in organized and productive ways. 


14035 (CONF-9403155-2) Radiation protection in space. 
Blakely, E.A. (Lawrence Berkeley Lab., CA (United States)); Fry, 
R.J.M. Oak Ridge National Lab., TN (United States); Lawrence 
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Berkeley Lab., CA (United States). [1995]. 5p. Sponsored by US- 
DOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States);Societe 
Francaise de Radioprotection, 75 - Paris (France);Centre National 
d'Etudes Spatiales (CNES), 75 - Paris (France). DOE Contract 
AC05-840R21400 ; AC03-76SF00098. From Heavy ions research: 
space, radiation, protection and therapy; Sophia-Antipolis (France); 
21-24 Mar 1994. Order Number DE95007368. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The challenge for planning radiation protection in space is to 
estimate the risk of events of low probability after low levels of irra- 
diation. This work has revealed many gaps in the present state of 
knowledge that require further study. Despite investigations of sev- 
eral irradiated populations, the atomic-bomb survivors remain the 
primary basis for estimating the risk of ionizing radiation. Com- 
pared to previous estimates, two new independent evaluations of 
available information indicate a significantly greater risk of stochas- 
tic effects of radiation (cancer and genetic effects) by about a 
factor of three for radiation workers. This paper presents a brief 
historical perspective of the international effort to assure radiation 
protection in space. 


14036 (EGG-CS—11143) Occupational radiation exposure 
history of Idaho Field Office Operations at the INEL. Horan, 
J.R.; Braun, J.B. Idaho National Engineering Lab., Idaho Falls, ID 
(United States). Oct 1993. 80p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-761D01570. Order 
Number DE95008600. Source: OSTI; NTIS; INIS; GPO Dep. 

An extensive review has been made of the occupational radia- 
tion exposure records of workers at the Idaho National Engineering 
Laboratory (INEL) over the period of 1951 through 1990. The focus 
has been on workers employed by contractors and employees of 
the Idaho Field Operations Office (ID) of the United States Depart- 
ment of Energy (USDOE) and does not include the Naval Reactors 
Facility (NRF), the Argonne National Laboratory (ANL), or other op- 
erations field offices at the INEL. The radiation protection guides 
have decreased from 15 rem/year to 5 rem/year in 1990 for whole 
body penetrating radiation exposure. During these 40 years of nu- 
clear operations (in excess of 200,000 man-years of work), a total 
of twelve individuals involved in four accidents exceeded the 
annual guidelines for exposure; nine of these exposures were re- 
ceived during life saving efforts on January 3, 1961 following the 
SL-1 reactor accident which killed three military personnel. These 
exposures ranged from 8 to 27 rem. Only one individual has ex- 
ceeded the annual whole body penetrating radiation protection 
guidelines in the last 29 years. 


14037 (IAEA-TECDOC~755, pp. 11-24) A dose assessment 
for a US nuclear test site - Bikini atoll. Robinson, W.L. 
(Lawrence Livermore National Lab., CA (United States)); Bogen, 
K.T.; Conrado, C.L. International Atomic Energy Agency, Vienna 
(Austria). Jul 1994. In Assessing the radiological impact of past nu- 
clear activities and events. Part of the IAEA/CEC co-ordinated 
research programme on the validation of environmental model pre- 
dictions (VAMP). 137p. Order Number DE95624202. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On March 1, 1954, a nuclear weapon test, code-named BRAVO, 
conducted at Bikini Atoll in the northern Marshall Islands contami- 
nated the major residence island. Here we provide a radiological 
dose assessment for the main residence island, Bikini, using ex- 
tensive radionuclide concentration data derived from analysis of 
food crops, ground water, cistern water, fish and other marine 
species, animals, air, and soil collected at Bikini Island as a part of 
our continuing research and monitoring program that began in 
1975. The unique composition of coral soil greatly alters the rela- 
tive contribution of cesium-137 ('°’Cs) and strontium-90 (°°Sr) to 
the total estimated dose relative to expectations based on North 
American and European soils. Cesium-137 produces 96% of the 
estimated dose for returning residents, mostly through uptake from 
the soil to terrestrial food crops but also from external gamma ex- 
posure. The doses are calculated assuming a resettlement date of 
1996. The estimated maximum annual effective dose is 4.4 mSv 
y~' when imported foods, which are now an established part of 
the diet, are available. The 30-, 50-, and 70-y integral effective 
doses are 10 cSv, 14 cSv, and 16 cSv, respectively. An analysis of 





interindividual variability in 0- to 30-y expected integral dose indi- 
cates that 95% of Bikini residents would have expected doses 
within a factor of 3.4 above and 4.8 below the population-average 
value. A corresponding uncertainty analysis showed that after 
about 5 y of residence, the 95% confidence limits on population- 
average dose would be + 35% of its expected value. We have 
evaluated various countermeasures to reduce '°7Cs in food crops. 
Treatment with potassium reduces the uptake of 'S7Cs into food 
crops, and therefore the indigestion dose, to less than 10% of pre- 
treatment levels and has essentially no negative environmental 
consequences. (author). 42 refs, 2 figs, 6 tabs. 


14038 (IAEA-TECDOC-—755, pp. 25-32) Features of an eval- 
uation of the radiation doses received by the population after 
atmospheric nuclear testing at the semipalatinsk test site. 
Logachev, V. (Biophysics Inst., Moscow (Russian Federation)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Jul 1994. In 
Assessing the radiological impact of past nuclear activities and 
events. Part of the IAEA/CEC co-ordinated research programme on 
the validation of environmental model predictions (VAMP). 137p. 
Order Number DE95624202. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During the period of atmospheric nuclear weapons testing in the 
former USSR between 1949 and 1962 a total of 211 explosions 
were carried out, not including 3 under water at the northern test 
site on the island of Novaya Zemlya and 1 air explosion during the 
Totsk military exercises. It is known that the most significant ra- 
dioactive contamination of an area, with relatively high local 
radiation levels on the ground, is produced by a surface nuclear ex- 
plosion. In the former USSR all the surface nuclear tests, of which 
there were 25, were conducted at the Semipalatinsk (southern) test 
site. Hence, an assessment of the impact of these nuclear tests on 
the health of the population living in that region is of considerable 
scientific and practical importance. However, since sufficient data 
on the radiation situation were collected during the testing period, it 
is particularly important now to develop methods for the retrospec- 
tive evaluation of the individual and collective doses to the 
population using different starting concepts. The data on the magni- 
tude of these doses will serve as a basis for tackling the problems 
of rehabilitating the population, mitigating the consequences of ra- 
diation effects, and compiling a register of exposed individuals and 
their direct descendants with a view to assessing more accurately 
the risk of immediate and late consequences. In the report an at- 
tempt has been made to describe some of the features of a 
retrospective evaluation of the radiation doses received by the pop- 
ulation, using material from archives supplemented by what is 
known about the laws governing the formation of radioactive 
plumes from nuclear explosions. (author). 19 refs, 2 tabs 1 map. 


14039 (IAEA-TECDOC-—755, pp. 33-49) Dose assessment 
studies at former nuclear weapons test sites in Australia. 
Williams, G.A. (Australian Radiation Lab., Yallambie, VIC (Aus- 
tralia)). International Atomic Energy Agency, Vienna (Austria). Jul 
1994. In Assessing the radiological impact of past nuclear activities 
and events. Part of the IAEA/CEC co-ordinated research pro- 
gramme on the validation of environmental model predictions 
(VAMP). 137p. Order Number DE95624202. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Field and laboratory measurements are described and data pre- 
sented which enable a dose assessment for the inhalation of 
artificial radionuclides at Maralinga and Emu, the sites of United 
kingdom atomic weapons tests between 1953 and 1963. Dose as- 
sessments for the inhalation of artificial radionuclides are presented 
for all remaining contaminated areas at Maralinga and Emu. In the 
case of Aborigines, these doses are estimated assuming inhalable 
dust loadings of 1 mg/m® for adults and 1.5 mg/m for children and 
infants. Particle size is taken to be 5 um AMAD. Plutonium and 
americium are taken to be represented by solubility Class Y for 
major trial sites and 25% Class W and 75% Class Y for ali minor 
trial sites. Fo. other radionuclides, where no data are available, the 
most conservative dose intake conversion factor values are used. 
All calculations of dose assume 100% occupancy. The results indi- 
cate that doses to children are higher than doses to adults and 
infants. This is a consequence of children being subjected to 
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higher dust concentrations than adults because of their play activi- 
ties and because of generally higher dose intake conversion factor 
values than adults, which more than offset their smaller breathing 
rates. Thus children form the critical group. With the exception of 
one site which is contaminated with uranium, at all other sites it is 
only the inhalation of plutonium and americium that contributes sig- 
nificantly to the dose, and of these °°°Pu is the largest contributor. 
Therefore, having regard to the long half lives of the radionuclides 
concerned, the inhalation problems highlighted by this dose 
assessment will not diminish significantly within any reasonable pe- 
riod of time and hence management strategies must be developed 
to deal with them. (author). 35 refs, 1 fig., 2 tabs. 


14040 (IAEA-TECDOC-—755, pp. 51-60) Assessment of po- 
tential doses at the Maralinga and Emu test sites. Haywood, 
S.M. (National Radiological Protection Board, Chilton (United King- 
dom)); Smith, J.G. International Atomic Energy Agency, Vienna 
(Austria). Jul 1994. In Assessing the radiological impact of past nu- 
clear activities and events. Part of the IAEA/CEC co-ordinated 
research programme on the validation of environmental model pre- 
dictions (VAMP). 137p. Order Number DE95624202. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An assessment has been undertaken of potential doses to future 
aboriginal inhabitants of the Maralinga and Emu areas of South 
Australia, where nuclear weapons tests in the 1950s and 1960s 
have resulted in residual radioactive contamination. Radioactive 
material due to this programme of tests and other experiments is 
still detectable several tens of kilometres from some of the test 
sites, and continued occupancy by individuals following and Aborig- 
inal lifestyle could give rise to annual effective dose equivalents of 
several millisieverts within contours enclosing areas of several hun- 
dred square kilometres. The most significant dose pathways are 
calculated to be the inhalation of resuspended activity and inges- 
tion of soil by infants. An analysis of the effects of uncertainties in 
the dose calculation has indicated the uncertainty distribution on 


predicted doses from the inhalation pathway. (author). 15 refs, 3 
figs, 5 tabs. 


14041 (IAEA-TECDOC-~755, pp. 89-104) Thyroid dose recon- 
struction in the aftermath of the Chernobyi release. Likhtarev, 
|.A. (Ukraine Scientific Centre for Radiation Medicine, Kiev 
(Ukraine)); Gul’ko, G.M.; Kairo, |.A.; Sobolev, B.G. International 
Atomic Energy Agency, Vienna (Austria). Jul 1994. In Assessing 
the radiological impact of past nuclear activities and events. Part of 
the IAEA/CEC co-ordinated research programme on the validation 
of environmental model predictions (VAMP). 137p. Order Number 
DE95624202. Source: OSTI; NTIS (US Sales Only); INIS. 

Various retrospective methods for reconstructive thyroid doses 
are discussed. Of all the available possibilities the methods se- 
lected as most reliable are those based on direct measurements of 
iodine-131 activity in the thyroid gland, air, water, milk and other 
foodstuffs. In the absence of direct measurements, radionuclide ra- 
tio methods seem promising (ratio of 1511 to 12°1, *C and '97Cs in 
the release and in various media), as does "geographical extrapo- 
lation”. Methods and models are described whereby it has been 
possible to reconstruct the thyroid doses received by the inhabi- 
tants of several districts of Ukraine after the accident at Chernobyl, 
with dose estimates being made both in the areas covered by 
instrumental measurements and in areas where '"| activity mea- 
surements were not conducted. As an example, the spatial 
distribution of the thyroid doses received by two age groups among 
the inhabitants of the Chernigov region is shown. (author). 26 refs, 
10 figs, 4 tabs. 


14042 (IAEA-TECDOC-—755, pp. 105-114) Dose assessment 
and reconstruction in the areas of Russia contaminated after 
the Chernobyl accident. Kryshev, |.|. (Scientific Production Asso- 
ciation ‘Typhoon’, Obninsk (Russian Federation). Inst. of 
Experimental Meteorology); Makhon’ko, K.P.; Sazykina, T.G. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jul 1994. In 
Assessing the radiological impact of past nuclear activities and 
events. Part of the IAEA/CEC co-ordinated research programme on 
the validation of environmental model predictions (VAMP). 137p. 
Order Number DE95624202. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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The paper focuses on the methodology of dose assessment and 
reconstruction based on the observations of radioactive contamina- 
tion in the areas of Russia following the Chernobyl accident. 
Special attention is given to the early stage after the accident - the 
period of "iodine hazard”. The combined internal doses for thyroid 
gland through the food pathway and from inhalation of iodine-131 
were estimated for various population groups in the regions of 
Russia impacted by the accident. The specific features of acciden- 
tal contamination of the environment with iodine-131 are analyzed 
for the local area - Sosnovy Bor in the Leningrad Region, for which 
detailed radioecological data are available. (author). 10 refs, 4 figs, 
5 tabs. 


14043 (JINR-94-165, pp. 90-91) Mutagenesis in cells by 
lonizing radiation with different LET. Alexandrov, |.D. (and oth- 
ers); Alexandrova, M.V.; Boreyko, A.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MUTAGENESIS/genetic radiation effects; 
ANIMAL CELLS; BACTERIA; GENE MUTATIONS; LET; LOW 
DOSE IRRADIATION; MUTAGENESIS; RBE 


14044 (LA-12795-MS-Rev.) Radionuclide concentrations in 
elk that winter on Los Alamos National Laboratory lands. Revi- 
sion. Fresquez, P.R.; Armstrong, D.A.; Salazar, J.G. Los Alamos 
National Lab., NM (United States). Jul 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE95006839. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Elk spend the winter in areas at Los Alamos National Laboratory 
(LANL) that may contain radioactivity above natural and/or world- 
wide fallout levels. This study was initiated to determine the levels 
of Sr, 197Cs, 238Pu, 23°Pu, and total uranium in various tissues 
(brain, hair, heart, jawbone, kidneys, leg bone, liver, and muscle) 
of adult cow elk that use LANL lands during the fall/winter months. 
No significant differences in radionuclide contents were detected in 
any of the tissue samples collected from elk on LANL lands as 
compared with elk collected from off-site locations. The total effec- 
tive (radiation) dose equivalent a person wouki receive from 
consuming 3.2 Ib of heart, 5.6 Ib of liver, and 226 lb of muscle 
from elk that winter on LANL lands, after natural background has 
been subtracted, was 0.00008, 0.0001, and 0.008 mrem/yr, 
respectively. The highest dose was less than 0.01% of the Interna- 
tional Commission on Radiological Protection permissible dose limit 
for protecting the public. 


14045 (LA-12835-C, pp. 30-35) Monte Carlo techniques for 
proton radiation therapy facilities. Siebers, J.V. (Loma Linda 
Univ. Medical Center, CA (United States)). Los Alamos National 
Lab., NM (United States). Oct 1994. DOE Contract FG02- 
86ER60417. (CONF-930168-: Simulating accelerator radiation 
environments workshop, Santa Fe, NM (United States), 11-15 Jan 
1993). In Proceedings of the Workshop on Simulating Accelerator 
Radiation Environments. 269p. Order Number DE95001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Application of Monte Carlo techniques toward the development 
of proton radiation therapy facilities is discussed. In shielding 
applications, the LAHET Code System is found to reproduce dose- 
equivalent experimental attenuation results, however the source 
term for absorbed dose attenuation is overestimated. Proposed ap- 
plication towards beam delivery system development should result 
in higher quality treatment beams. Application of simulation tech- 
niques to dosimetry applications will allow further understanding of 
the detailed dose deposition. Patient treatment planning can benefit 
from Monte Carlo techniques in the development of treatment plan- 
ning algorithms. Supplanting conventional treatment planning with 
use of Monte Carlo techniques is a goal. 


14046 (LA-12835-C, pp. 269) Simulation aspects of neu- 
tron dosimetry. Gavron, A. (Los Alamos National Lab., NM 
(United States)). Los Alamos National Lab., NM (United States). 
Oct 1994. (CONF-930168—: Simulating accelerator radiation envi- 
ronments workshop, Santa Fe, NM (United States), 11-15 Jan 
1993). In Proceedings of the Workshop on Simulating Accelerator 
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Radiation Environments. 269p. Order Number DE95001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Current guidelines for high-energy neutron dosimetry are based 
on the simulation calculations of Irving et al and of Zerby and Kin- 
ney. At a neutron energy of 60 MeV, there is a discrepancy of 
almost a factor of three between the values of the dose-equivalent 
(rem) per unit fluence determined by these two groups. No such 
discrepancy is found for the dose (rad) per unit fluence. The author 
assumes that this discrepancy is due to different models of 
charged particle emission in the two calculations. Calculations 
involving light nuclei are particularly difficult, since the detailed nu- 
clear structure of these nuclei determined the final products. A 
typical example is the '@C(n,n’3a) reaction, which cannot be 
modeled by evaporation models incorporating global nuclear pa- 
rameters. The C, N, and O nuclei of which tissue is composed (in 
addition to hydrogen) thus cause any model calculations to be sus- 
pect. The alternative is to resort to detailed measurements of 
reaction cross-sections and final products. In some cases, such as 
in DNA breaking studies by neutron irradiation, it is important to 
obtain the (correlated) multiple differential cross-section for multi- 
particle emission, in order to describe such effects. Measurements 
like these are also exceedingly important for the development of 
neutron dosimeters fabricated from polycarbonate or cellulose ni- 
trate type light materials. Understanding their response to different 
energy neutrons entails obtaining accurate knowledge of the light 
element cross-sections and emitted particles. 


14047 (NEI-DK-1836) Radiobiological studies on the im- 
portance of tumor oxygenation for anti-neoplastic therapy. 
Grau, C. Kraeftens Bekaempelse, Aarhus (Denmark). Afd. for 
Eksperimentel Klinisk Onkologi; Aarhus Univ. (Denmark). 1994. 
27p. Order Number DE95624793. Source: OSTI; NTIS; INIS. 

The aim of the twelve studies included in the present thesis was 
to determine the importance of hypoxia for various anti-neoplastic 
treatment modalities, and to evaluate possible ways of overcoming 
the hypoxia problem by combined modality therapy. The murine 
tumor systems were the C3H mammary carcinoma with 5-12% hy- 
poxic cells, and the SCCVIi squamous cell carcinoma with 2% 
hypoxic cells. The radiation response was significantly improved by 
the use of hypoxic cell radiosensitizers such as nimorazole or mis- 
onidazole, or by allowing the mice to breathe oxygen or carbogen 
during irradiation. In contrast, the radiation response was 
significantly impaired by carbon monoxide breathing at a level com- 
parable to what has been observed in heavy smokers. The 
clamped TCDsp assay was used to classify cancer chemothera- 
peutic drugs according to their preferential cytotoxicity towards the 
different tumor subpopulations. Methotrexate had no effect on hy- 
poxic cells and was only borderline toxic towards aerobic cells. 
Three drugs had significant effect against oxic cells only (5- 
fluorouracil, bleomycin and cisplatin). Similarly, three drugs were 
toxic towards hypoxic cells only (etoposide, carmustine, and mito- 
mycin c). Three drugs were effective towards both cell types 
(vincristine, adriamycin, cyclophosphamide). Hypoxic cells in areas 
with insufficient blood supply, poor nutrition and increased acidity is 
known to be highly sensitive to hyperthermia. In a study where cis- 
platin, heat and x-rays were given together, the local tumor control 
was not improved when compared to radiation + heat, apparently 
due to a lack of enhancement in the killing of hypoxic cells. These 
studies have demonstrated the influence of tumor oxygenation on 
tumor response to treatment with drugs, hyperthermia and irradia- 
tion. New strategies targeted also against perfusion-limited hypoxia 
is needed. (Abstract Truncated) 


14048 (NEI-NO-480) The normal mouse urinary bladder 
reservoir function evaluated by repeated cystometries. Early 
and late changes after irradiation alone and irradiation 
combined with cis-diamine-dichloroplatinium (Il) and cy- 
clophosphamide. Lundbeck, F. Aarhus Univ. (Denmark). 1994. 
36p. Order Number DE95624806. Source: OSTI; NTIS; INIS. 

The main aim of the present thesis was (1) to develop and in- 
vestigate the feasibility of an in vivo assay in mice using repeated 
cystometries in a long term study, (2) to demonstrate changes in 
the bladder reservoir function after radiation alone or combined 
with cyclophosphamide (CTX) or cis-diamine-dichloroplatinium (Il) 
(cis-DDP), and (3) to investigate the radiation sensitivity of the 





bladder for changes in dose per fraction, and also to investigate 
whether there is an association between early and late radiation- 
induced change in bladder reservoir function. From the results 
presented the following can be concluded: Bladder fillings in anes- 
thetized mice can be performed repeatedly in long term studies. 
The procedure is easy to perform and well tolerated by the ani- 
mals. The level of radiation dose determines the degree of early 
response and the time of onset of the late response. Combinations 
with CTX or cis-DDP increase the early radiation response, and 
the late response is expressed at an earlier time compared with ra- 
diation alone. The mouse urinary bladder appears to be one of the 
least sensitive late responding tissues to changes in dose per frac- 
tion. 93 refs., 7 figs., 1 tab. 


14049 (NIRS-M-90, pp. 1-3) Beam modulation for heavy 
ion radiotherapy. Kanai, T. (National Inst. of Radiological Sci- 
ences, Chiba (Japan)); Minohara, S.; Sudou, M. National Inst. of 
Radiological Sciences, Chiba (Japan). 1993. (CONF-9208266-: 2. 
workshop on physical and biological research with heavy ions, 
Chiba (Japan), 31 Aug 1992; HIMAC—003). In Proceedings of the 
second workshop on physical and biological research with heavy 
ions. 56p. Order Number DE95703925. Source: OST]; NTIS; INIS. 

The first clinical trial of heavy ion radiation therapy is scheduled 
in 1994 by using the heavy ion medical accelerator in Chiba (HI- 
MAC). In order to start the clinical trial, first, it is necessary to know 
the physical characteristics of high energy heavy ions in human 
bodies, for example, dose and linear energy transfer (LET) distribu- 
tion. Also the knowledge on the biological effectiveness of heavy 
ions is required. Based on these biophysical properties of heavy 
ions, monoenergetic heavy ion beam should be modulated so as to 
make the spread Bragg peak suitable to heavy ion radiation 
therapy. In order to establish a methodology to obtain the most ef- 
fective spread Bragg peak for heavy ion radiation therapy, a heavy 
ion irradiation port at the RIKEN ring cyclotron facility was con- 
structed. By using a 135 MeV/u carbon beam, the biophysical 
properties of the heavy ions were investigated, and a range modu- 
lator was designed to have uniform biological response in the 
spread Bragg peak. The physical and biological rationality of the 
spread Bragg peak were investigated. The dose, LET and biologi- 
cal effect of a monoenergetic heavy ion beam, the design of the 
range modulator, and the distributions of LET and biological dose 
for the spread Bragg peak are reported. (K.1.). 


14050 (NIRS-M—90, pp. 9-10) Simultaneous comparison of 
survival rates along the path of 135/amu carbon beam. Furuse, 
Masako (National Inst. of Radiological Sciences, Chiba (Japan)); 
Soga, Fuminori; Matsumoto, Shinji. National Inst. of Radiological 
Sciences, Chiba (Japan). 1993. (CONF-9208266-: 2. workshop on 
physical and biological research with heavy ions, Chiba (Japan), 
31 Aug 1992; HIMAC—003). In Proceedings of the second work- 
shop on physical and biological research with heavy ions. 56p. 
Order Number DE95703925. Source: OSTI; NTIS; INIS. 

Attention has been paid recently to the difference in biological ef- 
fects along the path. The drastic change around a Bragg peak is 
especially interesting. The data are necessary for radiation therapy 
and radiation biology. In the investigation of the biological effects of 
high energy particles, the target cells are usually present deep in- 
side tissues, and the distribution of energy deposition of charged 
particles is complicated. The difference in biological effects is nor- 
mally expressed by the concept of RBE, however, the RBE value 
depends on LET and complicated parameters like the fragmenta- 
tion of primary particles. The precise data on the dose deposition 
along a beam path are necessary. In the present irradiation experi- 
ment, the sample yeast cells were arranged in a plastic block 
along the path of the carbon beam at 135/amu from the RIKEN 
ring cyclotron, and the survival rate was examined. Two strains of 
haploid yeast and a radiation sensitive mutant were tested. The ex- 
perimental method is explained. Co-60 gamma ray irradiation was 
carried out for comparison. The survival curves obtained as the re- 
sult were examined. (K.I.). 


14051 (NIRS-M-S0, pp. 16-18) Carbon beam irradiation of 
human monolayer cells. ito, Hisao (Keio Univ., Tokyo (Japan). 
School of Medicine); Yamashita, Shoji; Nishiguchi, Iku; Ka, Wei-Jei; 
Hashimoto, Shozo; Yatagai, Fumio; Kanai, Tatsuaki. National Inst. 
of Radiological Sciences, Chiba (Japan). 1993. (CONF-9208266—: 
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2. workshop on physical and biological research with heavy ions, 
Chiba (Japan), 31 Aug 1992; HIMAC—003). In Proceedings of the 
second workshop on physical and biological research with heavy 
ions. 56p. Order Number DE95703925. Source: OSTI; NTIS; INIS. 

The effect of the heavy particle irradiation on cell survival is dif- 
ferent from that of X-ray irradiation. In Japan, heavy particles will 
be applied to cancer patients in the near future. This study was 
performed to determine the effect that carbon particle irradiation 
exerts to human monolayer cells in vitro, in comparison with the ef- 
fect of 200 kVp X-ray. Two human cell lines, HeLaS3 and RMUG, 
were used. The irradiation was carried out by the RIKEN ring 
cyclotron and 200 kVp X-ray. The experimental procedure is ex- 
plained. Also split dose experiment was carried out by applying 
equally divided doses at intervals of 2 - 4 hours. The Bragg curve 
of 135 MeV/n carbon beam through the lucite plates with different 
thickness is given. Thus the different LETs were obtained. The sur- 
vival curves for 200 kVp X-ray and the various LETs of carbon 
beam are shown. The curves became steeper, and Do values 
decreased with increasing LETs in both cell lines. The relative bio- 
logical effect (RBE) at 10% survival as the function of either LET or 
irradiation dose is shown. The RBE increased with increasing 
LETs. The recovery between two split doses was determined be- 
cause the survival curves for 20 - 40 keV/um carbon beams 
showed shoulders. The recovery was recognized only in very low 
LET region, and the recovery ratio was small. (K.i.). 


14052 (NRPA-1994:10) Dietary study and whole body mea- 
surements in selected groups in Norway 1991. Soerlie, A.A.; 
Boee, E.; Selnaes, T.D. Statens Straalevern, Oesteraas (Norway). 
Dec 1994. 41p. (In Norwegian). Order Number DE95624909. 
Source: OSTI; NTIS; INIS. 

Document related to report SIS—1990:8 (RN:22031487). 

This study is a continuation of a study that started in 1987. The 
main sources to the radiocesium intake in the different groups are 
almost the same compared to the previous years. The radiation 
dose burden to which the Norwegian population is subjected shows 
great variations and is dependent on the types of foods eaten. The 
consumption of reindeer meat and freshwater fish is of major im- 
portance. 6 refs., 9 figs., 13 tabs. 


14053 (NUREG—0837-Vol.14-No.4) NRC TLD Direct Radie- 
tion Monitoring Network progress report, October-December 
1994. Volume 14, No. 4. Struckmeyer, R. Nuclear Regulatory 
Commission, King of Prussia, PA (United States). Region |. Mar 
1995. 320p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This report presents the results of the NRC Direct Radiation 
Monitoring Network for the fourth quarter of 1994. It provides the 
ambient radiation levels measured in the vicinity of 75 sites 
throughout the United States. In addition, it describes the equip- 
ment used, monitoring station selection criteria, characterization of 
the dosimeter response, calibration procedures, statistical methods, 
intercomparison, and quality assurance program. 


14054 (NUREG/CR-6276) A compilation of current regula- 
tions, standards and guidelines in remote afterloading 
brachytherapy. Tortorelli, J.P. (idaho National Engineering Lab., 
Idaho Falls, ID (United States)); Simion, G.P.; Kozlowski, S.D. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Div. of Industrial and Medical Nuclear Safety; EG and G Idaho, 
Inc., Idaho Falls, ID (United States). Oct 1994. 89p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (EGG-2746). Source: OSTI; 
NTIS; INIS. 

Over a dozen government and professional organizations in the 
United States and Europe have issued regulations and guidance 
concerning quality management in the practice of remote afterload- 
ing brachytherapy. Information from the publications of these 
organizations was collected and collated for this report. This report 
provides the brachytherapy licensee access to a broad field of 
quality management information in a single, topically organized 
document. 


14055 (ORNL/TM—-12817, pp. 23) Occupational dose ronnd 


struction In the nuclear industry: A knowledge m 
approach. Le Blanc, B. (Universite de Bordeaux fanaa 
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Dagorn, H.; Bard, D. Oak Ridge National Lab., TN (United States). 
Oct 1994. (CONF-9410171-: 43. Franz-Pacher colloquium on 
geomechanics, Salzburg (Austria), 13-14 Oct 1994). In Fourth con- 
ference on radiation protection and dosimetry: Proceedings, 
program, and abstracts. 620p. Order Number DE94018560. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The nuclear industry has undergone a tremendous development 
since its beginnings in the early '50s. Scientific knowledge on health 
effects, dosimetry and optimization techniques has been accumu- 
lated. As a result, many practices in radioprotection have evolved. 
Furthermore, this has been accompanied by a burgeoning of new 
structures, both scientific and administrative. Many individuals re- 
sponsible for developing this knowledge are about to retire and a 
considerable amount of valuable information and expertise is at 
risk. Implementation techniques for Expert Systems were derived in 
order to save the above information, using an object database rep- 
resentation for the basic vocabulary, and a derived-SADT method 
for representation of activities. The developed tool has been tested 
and shown to constitute a useful guide for a search of information 
relating to an individual, as well as to epidemiologic purposes. 


14056 (ORNL/TM-12817, pp. 139) Electronic personnel 
dosimeter use in lower energy photon and beta environments 
for low exposure dose tracking and control. Goff, T.E. (Waste 
Isolation Pilot Plant, Carlsbad, NM (United States)); Wu, C.F.; 
Ohlhaber, T.R. Oak Ridge National Lab., TN (United States). Oct 
1994. (CONF-9410171—: 43. Franz-Pacher colloquium on geome- 
chanics, Salzburg (Austria), 13-14 Oct 1994). In Fourth conference 
on radiation protection and dosimetry: Proceedings, program, and 
abstracts. 620p. Order Number DE94018560. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Electronic Personnel Dosemeters (EPDS) are emerging as sup- 
plements to other dosemeters for personnel monitoring. The 
radiation sources expected are the WIPP will yield low energy pho- 
tons and beta form the transuranic wastes. This study evaluates 
the Seamens EPD for low dose ALARA tracking and control at the 
WIPP. EPDS uses muiltiple sensors with varying shielding similar 
to thermoluminescent dosemeters (TLDs). Their internal algorithms 
will provide more accurate dose estimations from the low energy 
photon environments than a single sensor system can. This study 
also evaluates the possibility of adjusting EPD responses with radi- 
ological survey based factors. This methodology may provide 
better dose results than using the EPD internal algorithm alone. 
These factors could be included in access control systems as part 
of Radiation Work Permit data files. 


14057 (ORNL/TM—12817, pp. 237) Minimum detectable ac- 
tivity of portable contamination survey instruments. Johnson, 
M.L. (Pacific Northwest Lab., Richland, WA (United States)). Oak 
Ridge National Lab., TN (United States). Oct 1994. (CONF- 
9410171-: 43. Franz-Pacher colloquium on geomechanics, 
Salzburg (Austria), 13-14 Oct 1994). In Fourth conference on 
radiation protection and dosimetry: Proceedings, program, and ab- 
stracts. 620p. Order Number DE94018560. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes methods for, and results from determining 
the minimum detectable activity of portable contamination survey 
instruments. The instruments examined are the pancake Geiger 
Mueller detector and a 50 square-cm zinc sulfide alpha scintillator. 
This paper presents MDAs for two different survey methodologies; 
a scanning survey and a 5-second static count method. Determina- 
tion of the MDA combines empirica! measurements of the minimum 
count rate detectable by a technician with laboratory measure- 
ments of instrument efficiencies. Minimum detectable count rates 
were measured for both point and distributed sources and for both 
scanning and static survey methods. The MDA for the scanning 
survey was calculated for several scan speeds ranging from 2.5 
crs to 20 cms. The results presented in this paper were used to 
develop a survey methodology that meets the surface contamina- 
tion guideline values of the DOE Radiological Control Manual. 


14058 (SSI94-14) Higher doses at Swedish nuclear power 
plants. Report from the Swedish Radiation Protection Institute 
to the government. Malimqvist, L. Swedish Radiation Protection 
Inst., Stockhoim (Sweden). 29 Nov 1994. 21p. (In Swedish). Order 
Number DE95624910. Source: OSTI; NTIS; INIS. 
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The radiation doses have increased at swedish BWR reactors 
during the last years, from initially very low levels, and are now on 
a par with doses at foreign reactors. The increases are due to 
safety-related retrofitting work and to more frequent failure testing 
of the primary systems of the reactors. 


14059 (SSI-94-17) Research plan for external radiation 
protection research 1994/95. Swedish Radiation Protection Inst., 
Stockholm (Sweden). 7 Nov 1994. 25p. (In Swedish). Order Num- 
ber DE95624892. Source: OSTI; NTIS; INIS. 

A broad outline of the research financed by the Swedish Radia- 
tion Protection Institute but performed outside the Institute. The 
fiscal year 94/95 is the last year of a three year research plan, and 
has a budget of about 21 MSEK (close to 3 MUSD). 9.5 MSEK is 
spent on research connected to nuclear power, 4.1 MSEK on other 
radiation protection and 3.3 MSEK on participation in the research 
program of the European Union. Short descriptions of the different 
areas are given in the report. 


14060 (STUK-YTO-TR-75) Radionuclide analysis of envi- 
ronmental field trial samples at STUK. Report on Task FIN A 
847 of the Finnish Support Programme to IAEA Safeguards. 
Rantavaara, A.; Klemola, S.; Saxen, R.; Ikaeheimonen, T.K.; Mor- 
ing, M. Finnish Centre for Radiation and Nuclear Safety (STUK), 
Helsinki (Finland). Dec 1994. 28p. Order Number DE95624846. 
Source: OSTI; NTIS; INIS. 

Radionuclide determinations on seventeen field trial test samples 
were carried out for the International Atomic Energy Agency by the 
Finnish Centre for Radiation and Nuclear Safety (STUK). All the 
samples, i.e., samples of sea water, grass and biota were anal- 
ysed for gamma emitting nuclides. 3H was determined in water, 
Sr in grass and °®Pu, °3°Pu, 24°Pu and 241 Am in biota samples. 
To avoid losses of radionuclides before gamma activity measure- 
ments, the sequence of treatments was adjusted considering the 
unknown radionuclide composition. The radionuclide contents found 
in the samples were roughly the same or lower than contents in 
same types of environmental samples in the Northern hemisphere. 


The ratios of Pu and Am nuclides in two of the biota samples re- 
ferred to an origin other than the global atmospheric fallout. The 
work was carried out under Task FIN A 847 of the Finnish Support 
Programme to IAEA Safeguards. (orig.) (21 refs., 3 figs., 7 tabs.). 


14061 (UCRL-JC—118934) Instructor qualification for radia- 
tion safety training at a national laboratory. Trinoskey, P.A. 
Lawrence Livermore National Lab., CA (United States). Oct 1994. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950161—2: Health physics train- 
ing and education, Charleston, SC (United States), 29 Jan - 1 feb 
1995). Order Number DE95006435. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Prior to 1993, Health Physics Training (HPT) was conducted by 
the Lawrence Livermore National Laboratory (LLNL) health physics 
group. The job requirements specified a Masters Degree and expe- 
rience. In fact, the majority of Health Physicists in the group were 
certified by the American Board of Health Physics. Under those cir- 
cumstances, it was assumed that individuals in the group were 
technically qualified and the HPT instructor qualification stated that. 
In late 1993, the Health Physics Group at the LLNL was restruc- 
tured and the training function was assigned to the training group. 
Additional requirements for training were mandated by the Depart- 
ment of Energy (DOE), which would necessitate increasing the 
existing training staff. With the need to hire, and the policy of reas- 
signment of employees during downsizing, it was imperative that 
formal qualification standards be developed for technical knowl- 
edge. Qualification standards were in place for instructional 
capability. In drafting the new training qualifications for instructors, 
the requirements of a Certified Health Physicists had to be modi- 
fied due to supply and demand. Additionally, for many of the 
performance-based training courses, registration by the National 
Registry of Radiation Protection Technologists is more desirable. 
Flexibility in qualification requirements has been incorporated to 
meet the reality of ongoing training and the compensation for desir- 
able skills of individuals who may not meet all the criteria. The 
qualification requirements for an instructor rely on entry-level re- 
quirements and emphasis on goals (preferred) and continuing 
development of technical and instructional capabilities. 





14062 (UCRL-JC—118936) Contamination control training 
for biomedical facilities. Trinoskey, P.A. Lawrence Livermore Na- 
tional Lab., CA (United States). Oct 1994. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-950161-3: Health physics training and education, 
Charleston, SC (United States), 29 Jan - 1 feb 1995). Order Num- 
ber DE95006434. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1991, a contamination control course was developed for the 
Biology and Biotechnology Research Program (BBRP) at the 
Lawrence Livermore National Laboratory (LLNL). This course was 
based on the developer's experience in Radiation Safety at the 
University of Utah and University of Kansas Medical Center. This 
course has been well received at LLNL because it addresses is- 
sues that are important to individuals handling small quantities of 
radioactive materials. This group of users is often overlooked. They 
are typically very well educated and are expected to “know” what 
they should do. Many of these individuals are not initially comfort- 
able working with radioactive materials. They appreciate the 
opportunity to be introduced to contamination control techniques 
and to discuss issues they may have. In addition, the authors ben- 
efit by experience that researchers bring from other facilities. The 
training course will address the specific radiological training re- 
quirements for chemists, biologists, and medical researchers who 
are using small amounts of dispersible radionuclides in tabletop ex- 
periments, and will not be exposed to other radiation sources. The 
training will include: the potential hazards of typical radionuclides, 
contamination control procedures, and guidance for developing and 
including site-specific information. The training course will eliminate 
the need for Radiological Worker II training for bio-medical 
researchers. The target audience for this training course is bio- 
medical researchers. 


5602 Thermal Effects 
Refer also to citation(s) 12894 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 11999, 12648, 13761, 13772, 13773, 13783 


14063 (BNL-61323) Environmental and health aspects of 
CiS-module production, use and disposal. Thumm, W. (GSF, 
Neuherberg (Germany). Inst. of Ecological Chemistry); Finke, A.; 
Neumeier, B.; Beck, B.; Kettrup, A.; Steinberger, H.; Moskowitz, 
P.D.; Chapin, R. Brookhaven National Lab., Upton, NY (United 
States). [1994]. 4p. Sponsored by USDOE, Washington, DC 
(United States);National Inst. of Environmental Health Sciences, 
Research Triangle Park, NC (United States);Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). DOE Contract 
AC02-76CH00016. (CONF-941203-24: 1. world conference on 
photovoltaic energy conversion, Waikoloa, HI (United States), 5-9 
Dec 1994). Order Number DE95007305. Source: OSTI; NTIS; 
GPO Dep. 

Copper indium diselenide (CIS) is one of the most promising 
compounds in thin film technology. Since there is scant information 
available about environmental and health hazards, a study was ini- 
tiated to characterize risks associated with the production, use and 
disposal of thin film photovoltaic modules. Data available from liter- 
ature and developers of this technology contribute to an 
assessment of potential risks during production. In laboratory ex- 
periments the release of hazardous materials during operation 
caused by accidents or false handling and after disposal are simu- 
lated. In biological experiments the possible impact on living matter 
is established. These experiments comprise toxicity tests with 
aquatic organisms and rats representing mammals. 


14064 (CONF-9409301—1) Interactive effects of ambient 
ozone and climate measured on growth of mature loblolly pine 
trees. McLaughlin, S.B.; Downing, D.J. Oak Ridge National Lab., 
TN (United States). [1995]. 34p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
16. international meeting for specialists in air pollution effects on 
forest ecosystems, air pollution and multiple stresses; New 
Brunswick (Canada); 7-9 Sep 1994. Order Number DE95007032. 
Source: OSTI; NTIS; GPO Dep. 
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Analysis of the seasonal growth patterns of mature loblolly pine 
trees over the interval 1988-1993 has provided the first direct mea- 
surement of reductions of stem growth of large forest trees by 
ambient ozone. Patterns of stem expansion and contraction of 34 
trees were examined in eastern Tennessee using serial measure- 
ments with sensitive dendrometer bind systems. Study sites varied 
in soil moisture, soil fertility, and stand density. Levels of ozone, 
rainfall, and temperature varied widely over the six year study in- 
terval. Regression analysis identified statistically and biologically 
significant influences of ozone on stem growth. Acting either indi- 
vidually or in interaction with high temperature and moisture stress, 
higher levels of ozone were associated with reduced stem 
expansion of individual trees within and across years. Observed re- 
sponses to ozone were relatively rapid, differed widely among 
trees, and across years, and were significantly amplified by low soil 
moisture and high air temperatures. Both short term responses, 
clearly tied to changing stem water status, and longer term cumu- 
lative responses were identified. These data indicate that relatively 
low levels of ambient ozone can significantly reduce growth of ma- 
ture forest trees and that interactions between ambient ozone and 
climate are likely to be important modifiers of future forest growth 
and function. Additional studies of mechanisms of short term re- 
sponse and inter species comparisons are clearly needed. 


14065 (CONF-9409307—1) Effects of acid deposition on 
calcium nutrition and health of Southern Appalachian spruce 
fir forests. McLaughlin, S.B. (Oak Ridge National Lab., TN (United 
States)); Wullschleger, S.; Stone, A.; Wimmer, R.; Joslin, J.D. Oak 
Ridge National Lab., TN (United States). [1995]. 18p. Sponsored 
by USDOE, Washington, DC (United States);Environmental Protec- 
tion Agency, Washington, DC (United States);Forest Service, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From International Union of Forest Resource Organizations 
(IUFRO) conference; New Brunswick (Canada); 7 Sep 1994. Order 
Number DE95006622. Source: OSTI; NTIS; GPO Dep. 

The role of acid deposition in the health of spruce fir forests in 
the Southern Appalachian Mountains has been investigated by a 
wide variety of experimental approaches during the past 10 years. 
These studies have proceeded from initial dendroecological docu- 
mentation of altered growth patterns of mature trees to increasingly 
more focused ecophysiological research on the causes and char- 
acteristics of changes in system function associated with increased 
acidic deposition. Field studies across gradients in deposition and 
soil chemistry have been located on four mountains spanning 85 
km of latitude within the Southern Appalachians. The conclusion 
that calcium nutrition is an important component regulating health 
of red spruce in the Southern Appalachians and that acid deposi- 
tion significantly reduces calcium availability in several ways has 
emerged as a consistent result from multiple lines or research. 
These have included analysis of trends in wood chemistry, soil so- 
lution chemistry, foliar nutrition, gas exchange physiology, root 
histochemistry, and controlled laboratory and field studies in which 
acid deposition and/or calcium nutrition has been manipulated and 
growth and nutritional status of saplings or mature red spruce trees 
measured. This earlier research has led us to investigate the 
broader implications and consequences of calcium deficiency for 
changing resistance of spruce-fir forests to natural stresses. Cur- 
rent research is exploring possible relationships between altered 
calcium nutrition and shifts in response of Fraser fir to insect attack 
by the balsam wooly adelgid. In addition, changes in wood ultra- 
structural properties in relation to altered wood chemistry is being 
examined to evaluate its possible role in canopy deterioration, un- 
der wind and ice stresses typical of high elevation forests. 


14066 (DOE/ER/60964-T1) New fluorescence methodology 
tor detecting DNA adducts. Final progress report, May 1, 1991- 
November 30, 1994. Giese, R.W. Northeastern Univ., Boston, MA 
(United States). 19 Dec 1994. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-90ER60964. 
Order Number DE95006408. Source: OSTI; NTIS; GPO Dep. 

A new reagent, “BO-IMI’, has been developed that achieves, for 
the first time, single step, phosphate specific fluorescence labeling 
under aqueous conditions. Both 3’ and 5’ mononucleotides, includ- 
ing representative DNA adducts can be labeled. Included in this 
technique is a convenient procedure for postlabeling sample 
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cleanup, leading to a practical detection of the products by capil- 
lary electrophoresis with laser fluorescence detection (CE-LIF). We 
consider that this new method will have a significant impact on the 
measurement of DNA adducts in human samples. This work was 
largely accomplished in the second half of our project. In the first 
half, we set up a new way to isolate DNA nucleotides from blood, 
worked with an initial, less specific technique for labeling DNA 
adducts, compared ionizing radiation vs oxidative damage to 
fluorescein labeled deoxyadenylic acid, and set up a capillary elec- 
trophoresis laser fluorescence detection system. 


14067 (ETDE-DE-19) 22nd German congress on industrial 
safety and occupational health with international trade fair. 
Summaries of papers. Bundesarbeitsgemeinschaft fuer Ar- 
beitssicherheit (BASI), Duesseldorf (Germany). 1991. 196p. (In 
German). (CONF-9110553-Summ.: 22. congress on industrial 
safety and occupational health with international trade fair: Ad- 
vances in theory for advances in practice, Duesseldorf (Germany), 
8-11 Oct 1991). Order Number DE95764942. Source: OSTI; NTIS 
(US Sales Only). 

The abridged versions of the 22nd German Congress for working 
protection and industrial medicine reflect the following subjects: in- 
house working protection, industrial medicine in small-size and 
medium-size business, endagering materials, working protection in 
the office, cancer epidemiology, new instruments for working pro- 
tection, working protection in public service, personal protection 
equipments, new technologies and working protection, data pro- 
cessing, physical impacts, removal of working loads, dermal 
protection at the working place, working protection in the hospital, 
illnesses due to the work, security through testing and certificating, 
environmental protection technologies. (Uhe) 


14068 (ETDE-DE-34) Epidemiological assessment of the 
influence of air pollutants on the health of residents in area of 
investigation No. 10 (Naumburg, Weissenfels, Zeitz, Hohen- 
moelsen). Vol. 3 of the clean air plan. Ministerium fuer Arbeit 
und Soziales des Landes Sachsen-Anhalt, Magdeburg (Germany); 
ZEG-Zentrum fuer Epidemiologie und Gesundheitsforschung Berlin 
GmbH, Zepernick (Germany). [1994]. 72p. (In German). Order 
Number DE95764654. Source: OSTI; NTIS (US Sales Only). 

On the basis of retrospective data from the hospital statistics of 
the German Democratic Republic on morbidity and mortality for the 
period from 1985 to 1989 the study discusses possible associa- 
tions between atmospheric pollution and the health of residents 
(children) in an area of Sachsen-Anhalt. The description of the ini- 
tial atmospheric pollution situation and state of health between 
1985 and 1989 is taken as a reference quantity in the search for 
measurable changes of the atmospheric pollution load under the 
new economic, social and ecological conditions following the reuni- 
fication, and for plausible conclusions regarding the standard of 
health. Therefore, the results are not to be considered as final. As 
the morbidity analysis showed, the rates of acute respiratory dis- 
eases in children in the area of investigation were higher than the 
average rate for the state of Sachsen-Anhalt. But in the authors’ 
opinion, methodological restraints preclude the establishment of a 
causal relationship between sulfur dioxide in the atmosphere and 
the incidence of respiratory diseases in children, permitting merely 
a statistically significant relationship. The mortality analysis, too, 
failed to yield any clues to an association between mortality and air 
pollution as the data are far too unspecific. (MG) 


14069 (ETDE-DE-35) Report of the Federal German Gov- 
ernment on the state of forests 1994. Results of the forest 
survey. Bundesministerium fuer Ernaehrung, Landwirtschaft und 
Forsten, Bonn (Germany). Referat Oeffentlichkeitsarbeit. [1995]. 
153p. (In German). Order Number DE95764678. Source: OSTI; 
NTIS (US Sales Only). 

According to the results of the 1994 forest damage survey, novel 
forest damage in Germany continues on the high level of the years 
previously: this year one tree in four exhibits distinct damage 
(damage categories two to four, i.e., tees have lost more than 25 
per cent of their needles or leaves). The average increase in dis- 
tinctly damaged trees for all federal states and tree species was 
one per cent compared with the year previously. Oak trees are 
hardest hit with 45 per cent of distinctly damaged trees. 32 per 
cent of beech trees exhibit distinct damage. Spruces have 24 per 
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cent and pines 20 per cent distinctly damaged trees. While spruces 
have deteriorated by 2 per cent, the levels of damage of the other 
main tree species pine, beech, and oak on the whole remained the 
same, albeit that the damage in part varied considerably for one 
and the same tree species by regions. The level of damage by re- 
gions is very different. -Compared with the average value for all 
tree species, older trees (more than 60 years old) are three times 
more heavily damaged than younger ones. The causes of novel 
forest decline are complex. Atmospheric pollutants play a substan- 
tial role. But differences in the level and course of damage are not 
to be explained by the respective air pollution loads alone as they 
depend on manifold influences. This precludes simple explanations 
that would apply to all forests in an equal manner. Apart from per- 
manent air pollution loads, other factors, too, influence the 
condition of a tree crown at a given time or season (weather, blos- 
soming, fructification, insect pests), some of which may change 
rapidly. Also in 1994 these factors have occurred regionally in vari- 
ous extents and have had a very different impact depending on the 
tree species. The clean air measures adopted to date have proved 
successful. At the same time there need to be further cuts in emis- 
sions if our forest ecosystems are to survive. (orig./MG) 


14070 (ETDE-DE-44) Comparative investigations of pollu- 
tant uptake by the acicular leaves of healthy and damaged 
conifers. Final report. Schreiber, L. (Technische Univ. Muenchen 
(Germany). Inst. fuer Botanik und Mikrobiologie); Schoenherr, J. 
GSF - Forschungszentrum fuer Umwelt und Gesundheit GmbH, 
Neuherberg (Germany). Projektgruppe Bayern zur Erforschung der 
Wirkung von Umweltschadstoffen (PBWU). Aug 1992. 46p. (In 
German). Sponsored by Bayerisches Staatsministerium fuer Lan- 
desentwicklung und Umweltfragen, Muenchen (Germany). Order 
Number DE95763233. Source: OSTI; NTIS (US Sales Only). 

The uptake of pollutants via the cuticula is a function of the spe- 
cific surfaces of the leaves and the rates of uptake of substances 
into the leaves. Both quantities were determined in green and 
highly chlorotic needles of the species Picea abies, Pinus sylvestris 
and Abies alba as well as in the needles of five Picea abies 
specimens exhibiting different degrees of damage. Significant dif- 
ferences were neither found between the chlorotic and green 
needles, nor between the needles from trees with different degrees 
of damage. Consequently, cuticulae with impaired barrier proper- 
ties could be excluded as factors contributing to the damage 
sustained by the investigated trees. (orig.) 


14071 (GSF-05/94) Indoor air. Seminar of Zentrale Infor- 
mationsstelle, Umweltberatung Bayern. Vol. 2. Koller, U. 
(comp.); Haury, H.J. (comp.). Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany); GSF 
- Forschungszentrum fuer Umwelt und Gesundheit Neuherberg 
GmbH, Oberschleissheim (Germany). Inst. fuer Strahlenschutz. 
Feb 1994. 131p. (in German). (CONF-9311300—: 2. seminar of the 
Zentrale Informationsstelle, Umweltberatung Bayern: Indoor air, 
Muenchen (Germany), 25 Nov 1993). Order Number DE95764312. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This seminar dealt with the subject of indoor air pollution and 
welcomed participants from environmental consultancy agencies 
and authorities and institutions related with environmental protec- 
tion. Leading scientists from research and authorities presented the 
current state of knowledge abut the risks of indoorair pollution. The 
papers contained in these proceedings addressed: room climate 
and sick-building syndrome; allergens in indoor spaces; pollutants 
emitted by exemplary building materials; pollutant levels of organic 
compounds in indoor spaces; air quality in motor vehicle interiors; 
indoor air pollution - risk assessment and need for actions. (Uhe) 


14072 (GSF-05/94, pp. 7-17) Room climate and sick- 
building syndrome. Hoeppe, P. (inst. und Poliklinik fuer 
Arbeitsmedizin, Muenchen Univ. (Germany)). Bayerisches 
Staatsministerium fuer Landesentwicklung und Umweltfragen, 
Muenchen (Germany); GSF - Forschungszentrum fuer Umwelt und 
Gesundheit Neuherberg GmbH, Oberschleissheim (Germany). Inst. 
fuer Strahlenschutz. Feb 1994. 131p. (In German). (CONF- 
9311300-: 2. seminar of the Zentrale Informationsstelle, 
Umweltberatung Bayern: Indoor air, Muenchen (Germany), 25 Nov 
1993). In Indoor air. Seminar of Zentrale Informationsstelle, 





Umweltberatung Bayern. Vol. 2. Order Number DE95764312. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The author discusses in detail a number of room-climate param- 
eters affecting human health (air temperature, radiation conditions, 
air humidity, air velocity) to address their implications for the ther- 
mal balance of the human body and the sick-building syndrome 
often caused by air-conditioning systems. Individual pathogenic 
causes are discussed. (Uhe) 


14073 (GSF—05/94, pp. 19-25) Allergens in indoor spaces. 
Wahn, U. (Universitaetskinderklinik, FU Berlin (Germany)). 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany); GSF - Forschungszentrum 
fuer Umwelt und Gesundheit Neuherberg GmbH, Oberschleissheim 
(Germany). Inst. fuer Strahlenschutz. Feb 1994. 131p. (In 
German). (CONF-9311300-—: 2. seminar of the Zentrale Informa- 
tionsstelle, Umweltberatung Bayern: Indoor air, Muenchen 
(Germany), 25 Nov 1993). In Indoor air. Seminar of Zentrale Infor- 
mationsstelle, Umweltberatung Bayern. Vol. 2. Order Number 
DE95764312. Source: OSTI; NTIS (US Sales Only); INIS. 

Research into environmental factors and how they affect the 
health of children needs to address a number of questions: Does 
the environment play any part in this at all? What are the affecting 
environmental factors? What is the scope of specific environmental 
factors relative to an induction or an enhancement of a disease? 
The search for and identification of allergens has priority relative to 
allergic developments in children. The author describes major 
allergen sources, the pathogenesis of allergies, the analysis of al- 
lergens and a study conducted by several pediatric clinics on the 
development of allergies in infants and young children, while fo- 
cussing on risk factor of house-dust mites and options to reduce 
the exposure to mite-associated allergens. (Uhe) 


14074 (GSF-05/94, pp. 27-45) Pollutants emitted by exem- 
plary building materials. Plehn, W. (Umweltbundesamt Berlin 
(Germany)). Bayerisches Staatsministerium fuer Landesentwick- 
lung und Umweltfragen, Muenchen (Germany); GSF_ - 
Forschungszentrum fuer Umwelt und Gesundheit Neuherberg 
GmbH, Oberschleissheim (Germany). Inst. fuer Strahlenschutz. 
Feb 1994. 131p. (In German). (CONF-9311300—: 2. seminar of the 
Zentrale Informationsstelle, Umweltberatung Bayern: Indoor air, 
Muenchen (Germany), 25 Nov 1993). In Indoor air. Seminar of 
Zentrale Informationsstelle, Umweltberatung Bayer. Vol. 2. Order 
Number DE95764312. Source: OSTI; NTIS (US Sales Only); INIS. 

Man is surrounded by building material throughout life. For cen- 
turies building have been constructed using ‘traditional’ building 
materials like natural stones, bricks, wood and iron. In addition to 
these traditional products, these last 20 to 30 years saw the emer- 
gence of modern building materials involving specific chemical 
compounds which were also used indoors. The general public has 
experienced specifically the discussion of critical indoor exposures 
to substances like asbestos released by weakly bounded asbestos 
cement products, polychlorinated bisphenyls (PCB) from specific 
sealing compounds for joints, and wood preservatives. As to as- 
bestos and PCB's, the emphasis is place on the detection and 
assessment as well as the scope of sanitation required for the indi- 
vidual case of indoor exposure to these compounds classified as 
cancerogenic or possibly cancerogenic. In either case, this con- 
cerus dealing with former pollution smice their use has been 
banned more than 10 years ago. Other cancerogenic or possibly 
cancerogenic substances like formaldehyde and synthetic mineral 
fibres are still being used as base materials for building materials 
and may release pollutants to indoor air. The author also discusses 
2-component polyurethane points, low-pollutant points, wooden 
materials and synthetic mineral fibres. (orig/Uhe) 


14075 


(GSF-05/94, pp. 47-77) Pollutant levels of organic 
compounds in indoor spaces. Mohr, S. (Untersuchungsstelle fuer 
Umwelttoxikologie des Landes Schleswig-Holstein, Kiel (Ger- 
many)). Bayerisches Staatsministerium fuer Landesentwicklung 
und Umweltfragen, Muenchen (Germany); GSF - Forschungszen- 


trum fuer Umwelt und Gesundheit Neuherberg GmbH, 
Oberschleissheim (Germany). Inst. fuer Strahlenschutz. Feb 1994. 
131p. (In German). (CONF-9311300-: 2. seminar of the Zentrale 
Informationsstelle, Umweltberatung Bayern: Indoor air, Muenchen 
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(Germany), 25 Nov 1993). In Indoor air. Seminar of Zentrale Infor- 
mationsstelle, Umweltberatung Bayern. Vol. 2. Order Number 
DE95764312. Source: OSTI; NTIS (US Sales Only); INIS. 

Any indoor air contains a number of volatile organic compounds 
(VOC) emitted by widely diverse sources. The distribution of these 
"ubiquitons room-air-borne” compound in apparently unexposed 
rooms provides to so-called background exposure which character- 
ized a certain normal condition without attaching any toxicological 
assessment to this level. Any levels exceeding these background 
levels often result from the use of wood preservatives or chemicals 
contained in products used for renovation and new buildings. Ex- 
perience shows that the use of novel products has resulted in a 
shift away from classical pollutants (highly volatile solvents like the 
BTX group with toluene, xylenes, etc., or else CFC’s) towards 
other compound types. Examples are given. Frequently it is difficult 
to correlate indoor-air problems identified on a personal level with 
noxious chemicals as for instance, the difficult correlation between 
complants typical of the sick building syndrome and also odorifer- 
ous nuisances with indoor-air pollution determined by analytic 
methods. (orig /Uhe) 


14076 (GSF-05/94, pp. 79-86) Risk of human health impair- 
ment by tobacco smoke. Pforte, A. (Klinikum Innenstadt, 
Medizinische Klinik, Muenchen Univ. (Germany)). Bayerisches 
Staatsministerium fuer Landesentwicklung und Umweltfragen, 
Muenchen (Germany); GSF - Forschungszentrum fuer Umwelt und 
Gesundheit Neuherberg GmbH, Oberschleissheim (Germany). Inst. 
fuer Strahlenschutz. Feb 1994. 131p. (In German). (CONF- 
9311300-: 2. seminar of the Zentrale Informationsstelle, 
Umweltberatung Bayern: Indoor air, Muenchen (Germany), 25 Nov 
1993). In Indoor air. Seminar of Zentrale informationsstelle, 
Umweltberatung Bayem. Vol. 2. Order Number DE95764312. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The author surveys briefly the ingredients of tobacco smoke, the 
risk of health impairment by smoking (respiratory tract diseases, 
vascular diseases, cancer), the action mechanisms of nicotine, and 
addresses in detail the risks of passive smoking in particular for 
children. (Uhe) 


14077 (GSF-05/94, pp. 87-103) Radon and lung cancer - 
history and current issues. Jacobi, W. (inst. fuer Strahlenschutz, 
GSF, Neuherberg (Germany)). Bayerisches Staatsministerium fuer 
Landesentwicklung und Umweltfragen, Muenchen (Germany); GSF 
- Forschungszentrum fuer Umwelt und Gesundheit Neuherberg 
GmbH, Oberschleissheim (Germany). Inst. fuer Strahlenschutz. 
Feb 1994. 131p. (In German). (CONF-9311300—: 2. seminar of the 
Zentrale Informationsstelle, Umweltberatung Bayern: Indoor air, 
Muenchen (Germany), 25 Nov 1993). In Indoor air. Seminar of 
Zentrale Informationsstelle, Umweltberatung Bayern. Vol. 2. Order 
Number DE95764312. Source: OSTI; NTIS (US Sales Only); INIS. 

Its historical roots date back to the late middle ages when silver 
mining was started in the Schneeberg region. Today the problem of 
mining-associated exposure to radon persists in uranium mining. In 
addition there is the problem of radon exposure in building which 
has been detected some 20 years ago. The author briefly surveys 
the history and causes of radon exposure and resulting issues of 
modern radiation protection. Inhalation of indoor-air-borne radon 
decay products in buildings consitutes the greatest shave of the 
population’s exposure to natural and artificial radiation sources. 
Next to tobacco smoking, these natural radionuclides have to be 
rated as the most important environmental noxions agent for lung 
cancer induction. (Uhe) 


14078 (GSF—05/94, pp. 105-115) Air quality in motor 
vehicles interiors. Wensing, M. (TUEV-Nord e.V., Hamburg (Ger- 
many)). Bayerisches Staatsministerium fuer Landesentwicklung 
und Umweltfragen, Muenchen (Germany); GSF - Forschungszen- 
trum fuer Umwelt und Gesundheit Neuherberg GmbH, 
Oberschleissheim (Germany). Inst. fuer Strahlenschutz. Feb 1994. 
131p. (in German). (CONF-9311300—: 2. seminar of the Zentrale 
Informationsstelle, Umweltberatung Bayern: Indoor air, Muenchen 
(Germany), 25 Nov 1993). In Indoor air. Seminar of Zentrale Infor- 
mationsstelle, Umweltberatung Bayem. Vol. 2. Order Number 
DE95764312. Source: OSTI; NTIS (US Sales Only); INIS. 
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In its 1987 special opinion "Air-borne pollutants in indoor 
spaces”, the council of experts on environmental issues has de- 
fined the term "indoor space” which also includes mobile indoor 
spaces like the interiors of motor vehicles, i.e. passenger car cells. 
The air quality of passenger car cells differs as a function of a num- 
ber of factors; There are fow mainfactors affecting air quality which 
are discussed in detail: outdoor air, periphery of passenger cell, 
human activities, internal furmishings and fittings. The author also 
describes the techniques used for emission studies. (orig/Uhe) 


14079 (GSF-05/94, pp. 117-130) Air-borne pollutants in in- 
door spaces - risk assessment and need for actions. Englert, 
N. (Bundesgesundheitsamt, Berlin (Germany)). Bayerisches 
Staatsministerium fuer Landesentwicklung und Umweltfragen, 
Muenchen (Germany); GSF - Forschungszentrum fuer Umwelt und 
Gesundheit Neuherberg GmbH, Oberschleissheim (Germany). Inst. 
fuer Strahlenschutz. Feb 1994. 131p. (In German). (CONF- 
9311300-: 2. seminar of the Zentrale Informationsstelle, 
Umweltberatung Bayern: Indoor air, Muenchen (Germany), 25 Nov 
1993). In Indoor air. Seminar of Zentrale Informationsstelle, 
Umweltberatung Bayer. Vol. 2. Order Number DE95764312. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Many organic compounds are found to have higher indoor-air 
levels than outdoors. This is particularly true for either first-time ap- 
plication of given products or for specific materials after having 
been installed on taken indoors. Radon and tobacco smoke are 
major factors affecting human health indoors. Fibres and specific 
organic compounds were found to be of secondary importance for 
the general populations health. Many substances are released and 
applied indoors. However, few have been given toxicological refer- 
ence values. People will differ individually in their response to low 
pollutant and non-pollutant concentrations. This individual suscepti- 
bility makes assessment difficult. Prevention is the safest approach 
to health-responsive indoor air quality. Avoidable pollutions an best 
to be avoided which requires manufacturer (most of them are 
medium and small-sized businesses) and appliers/consumers to be 
informed sufficiently. This situation could be improved substantially 
if ingredients of products are required to be declared on labels. 
(orig./Uhe) 


14080 (KFK-5349) Karlsruhe Nuclear Research Center, 
Institute of Toxicology. R and D progress report 1993. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Toxikologie. Mar 1994. 14p. (in German). Order Number 
DE95764840. Source: OSTI; NTIS (US Sales Only); INIS. 

The Institute of Toxicology ITOX, established at the end of 1992 
by the merger of the partial institute IGT/TOX with the biophysics 
task force HS, investigates health hazards from environmentally 
and technically relevant nocuous substances. The toxicological in- 
vestigation material comprises informative cell models. They range 
from cells capable of immunity to multicellular spheroids. The ob- 
jects of investigation are mainly material toxins such as gaseous 
pollutants, dust, heavy metals and their compounds as well as com- 
ponents of technical materials (for instance, fullerene). In addition, 
however, questions relating to the effects of low-frequency electro- 
magnetic waves on human health are also studied. (orig./MG) 


14081 (KFK-PUG—9) 2nd annual report of the project 'Envi- 
ronment and Health’ (PUG). Progress reports. Horsch, F. 
(comp.); Friebel, P. (comp.); Seidel, A. (comp.). Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Umwelt 
und Gesundheit (PUG). Apr 1993. 225p. (in German). Sponsored 
by Land Baden-Wuerttemberg, Stuttgart (Germany). (CONF- 
9303332-: 2. status colloquium of the project ‘Environment and 
Health’ of Kernforschungszentrum Karlsruhe GmbH (KFK), Karl- 
sruhe (Germany), 10-11 Mar 1993). Order Number DE95756342. 
Source: OSTI; NTIS (US Sales Only). 

On the 10th and 11th of March 1993 the Second Status Report 
of the project "Environment and Health” (PUG) took place at the 
Nuclear Research Center Karlsruhe. Progress reports on the fol- 
lowing topics were presented: Correlation between air pollution 
and respiratory diseases; Ilinesses caused by allergens and envi- 
ronmetal pollutants in food. (orig.) 


14082 


(KFK-PUG-13) 3. annual report of the project Envi- 
ronment and Health. Lectures. Horsch, F. (comp.); Friebel, P. 
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(comp.); Seidel, A. (comp.). Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Umwelt und Gesundheit (PUG). Apr 
1994. 274p. (In German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). (CONF-9403209-: 3. status 
colloquium of the project ‘Environment and Health’ of Kern- 
forschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
16-17 Mar 1994). Order Number DE95764549. Source: OSTI; 
NTIS (US Sales Only). 

On the 16th and 17th of March 1994 the Third Status report of 
the project "Environment and Health” took place at the Nuclear Re- 
search Center Karlsruhe. Progress reports on the following topics 
were presented: Correlation between air pollution and respiratory 
diseases; illnesses caused by allergens and environmental pollu- 
tants in food. (orig.) 


14083 (KFK-PUG—13, pp. 103-126) Studies on the Ig re- 
sponse from human peripheral mononuclear cells in the 
presence of environmental agents - Effect of nicotine and coti- 
nine and respiratory syncytial virus on non specific and 
specific immune response. Koenig, W. (Ruhr-Universitaet, 
Bochum (Germany). Med. Mikrobiologie und Immunologie, Arbeits- 
gruppe fuer Infektabwehrmechanismen); Arnold, R.; Fischer, A. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Umwelt und Gesundheit (PUG). Apr 1994. 274p. (In German). 
Sponsored by Land Baden-Wuerttemberg, Stuttgart (Germany). 
(CONF-9403209-: 3. status colloquium of the project 'Environment 
and Health’ of Kernforschungszentrum Karlsruhe GmbH (KfkK), 
Karlsruhe (Germany), 16-17 Mar 1994). In 3. annual report of the 
project Environment and Health. Lectures. Order Number 
DE95764549. Source: OSTI; NTIS (US Sales Only). 

The cell- and molecularbiological mechanisms of the Ig-response 
(G,A,E) was studied with human peripheral mononuclear cells and 
the effect of RSV (respiratory syncytial virus), nicotine and cotinine 
alone as well as combined were analysed. In addition to the 
mononuclear cells bronchial epithelial cells (cell lines) were used 
and the effect of RSV, nicotine and cotinine were studied. Using 
this two compartment system (bronchial epithelial cells, cell lines) 
and human immunoeffector cells (coculture and transwell) the in 
vivo situation can be experimentally mimicked in vitro. Our results 
show that RSV modulates the Ig-response and the conditions of 
(polyclonal) ig induction with RSV are established. Nicotine and 
cotinine (10-° M - 10-1° M) induce mRNA expression for various 
cytokines in PBMC and also modulate the cytokine induced lg- 
response. Nicotine and cotinine prime bronchial epithelial cells so 
that a subsequent microbial interaction (RSV, Pseudomonas aerug- 
inosa) leads to an exaggerated inflammatory (cytokines, 
leukotrienes) response. It is suggested that proinflammatory media- 
tors from epithelial cells modulate the lIg-response of cytokine 
primed B-cells thus affecting secondarily the mucosa barrier. This 
system will be used to study the effects of environmental agents on 
the non specific and specific immune response and will be chal- 
lenged with additional agents. (orig.) 


14084 (KFK-PUG-13, pp. 127-138) The effect of ozone in- 
halation on the airway response to inhaled allergens. Joerres, 
R. (Krankenhaus Grosshansdorf (Germany). Zentrum fuer Pneu- 
mologie und Thoraxchirurgie); Nowak, D.; Magnussen, H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Umwelt und Gesundheit (PUG). Apr 1994. 274p. (In German). 
Sponsored by Land Baden-Wuerttemberg, Stuttgart (Germany). 
(CONF-9403209-—: 3. status colloquium of the project 'Environment 
and Health’ of Kernforschungszentrum Karlsruhe GmbH (KfK), 
Karlsruhe (Germany), 16-17 Mar 1994). In 3. annual report of the 
project Environment and Health. Lectures. Order Number 
DE95764549. Source: OSTI; NTIS (US Sales Only). 

The aim of our study was to investigate whether short-term ex- 
posure to ozone can enhance bronchial responsiveness to 
allergens in subjects with extrinsic asthma, or facilitate an allergen- 
induced bronchial response in subjects with allergic rhinitis. In the 
first part of the study we investigated 57 subjects with mild extrin- 
sic asthma, 29 subjects with allergic rhinitis and 32 healthy control 
subjects. Subjects inhaled 250 ppb (500 g/m?) ozone during inter- 
mittent exercise for 3 hours. Among these, ozone-sensitive 
subjects as defined by their change in lung function participated in 
the second part of the study. Subjects were exposed to either 





ozone or filtered air for 3 hours with intermittent exercise in ran- 
domized order. Before and after exposures, lung function and 
airway responsiveness to methacholine were determined, and aller- 
gen inhalation challenges were performed 3 hrs after exposures. 
29 subjects with mild extrinsic asthma, 12 subjects with allergic 
rhinitis, and 10 healthy subjects were enrolled in this part of the 
study. In the first part of the study, after ozone exposure, we found 
a decrease in forced expiratory volume in the subjects with 
asthma, rhinitis, or healthy subjects, respectively. Interindividual 
variability in the airway response to ozone was much larger than 
differences between study groups. In subjects in whom airway re- 
sponsiveness to methacholine could be assessed by a 20% fall in 
FEV,, an increase of methacholine responsiveness after ozone ex- 
posure was observed. A decrease in methacholine responsiveness 
after ozone exposure was demonstrated. Taking into account the 
limited resolution due to insufficient airway response in some sub- 
jects, these data did not indicate differences between study groups. 
In the second part of the study, after ozone exposure, subjects 
with asthma showed a decrease in FEV, of 10.0 + 11.6%, sub- 
jects with rhinitis of 15.0+11.0%, and healthy subjects of 
7.7+8.6%. (Abstract Truncated) 


14085 (KFK-PUG—13, pp. 139-152) In vivo and in vitro ef- 
fects of ozone on murine alveolar macrophages. Schuermann, 
W.H.T. (Abt. fuer Pneumologie, Medizinische Hochschule, 
Hannover (Germany)); Emmendoertter, A.; Franke, G.; Lohmann- 
Matthes, M.L.; Freihorst, J. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Umwelt und Gesundheit (PUG). Apr 
1994. 274p. (In German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). (CONF-9403209-: 3. status 
colloquium of the project ‘Environment and Health’ of Kern- 
forschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
16-17 Mar 1994). In 3. annual report of the project Environment 
and Health. Lectures. Order Number DE95764549. Source: OSTI; 
NTIS (US Sales Only). 

Macrophages from Balb/c mice were exposed both in vivo and in 
vitro to ozone. Since a 14-day ozone exposure period had not 
shown significant changes in the functions of alveolar 
macrophages a 6h exposure was performed in order to exclude 
possible adaptation effects. However also under these conditions 
no significant changes were observed neither in terms of 
macrophage numbers nor in terms of production of TNF, IFN or IL- 
6. When the animals were challenged intranasally with respiratory 
syncytial virus however significantly higher virus burden was de- 
tected in the ozone exposed mice. In order to identify the cell type 
or cellular cooperations, which are influenced by ozone and are re- 
sponsible for the increased virus load, an in vitro ozone-exposure 
chamber was established. Alveolar macrophages exposed in vitro 
to 1,5 and 0,5 ppm ozone had a clearly decreased capability to 
perform phagocytosis-associated killing of Leishmania parasites 
and to produce IL-6. Further parameters will be studied. Type Il 
pneumocyte cultures have been established and will be studied 
alone and in interaction with macrophages under ozone-exposure 
conditions. (orig.) 


14086 (KFK-PUG—13, pp. 153-168) The role of the bronchial 
epithelium in modulating reactivity: Effect of oxidant expo- 
sure. Link, K. (Humbold Univ., Berlin (Germany). Abt. Praeventive 
Pneumologie und Umweltmedizin); Ulrich, A.; Kurz, S.; Lichey, J.; 
Wilkens, J.H. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Umwelt und Gesundheit (PUG). Apr 1994. 274p. (in 
German). Sponsored by Land Baden-Wuerttemberg, Stuttgart (Ger- 
many). (CONF-9403209-: 3. status colloquium of the project 
‘Environment and Health’ of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karlsruhe (Germany), 16-17 Mar 1994). In 3. annual 
report of the project Environment and Health. Lectures. Order 
Number DE95764549. Source: OSTI; NTIS (US Sales Only). 
Epithelial injury has been implicated in oxidant-induced airway 
hyperresponsiveness. In order to study the interaction between 
airway epithelium and the subjacent smooth mucle we used an in- 
vitro system that allows independent stimulation of the inner and 
the outer aerosol surface of the trachea. Perfusion with hypoxic 
buffer induced a marked tracheal relaxation in precontracted ep- 
ithelium intact preparations. Only minor diameter changes were 
seen in epithelium denuded tracheas. In epithelium intact 
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preparations relaxations could not be blocked by diclofenac or 1-w- 
nitro-arginine. Perfusion with buffer gassed with ozone or H2O>. 
showed a marked (~ 80%) dose dependent inhibition of the relax- 
ation. This hypoxic relaxation appears to be due to the release of a 
non-prostanoid relaxing factor which is not EDRF-NO but which 
seems to be sensitive to oxidants. We conclude that the airway 
epithelium plays an important role during pulmonary oxidant expo- 
sure. Possible clinical relevant consequences of this interaction 
comprise the induction of bronchial hyperreactivity and deteriora- 
tion of pulmonary gas exchange. (orig.) 


14087 (KFK-PUG—13, pp. 169-173) Effects of ozone on hu- 
man neutrophilic granulocytes in vitro. Kownatzki, E. (Abt. 
Experimentelle Dermatologie, Universitaets-Hautklinik, Freiburg im 
Breisgau (Germany)); Norgauer, J. Kernforschungszentrum Karl- 
sruhe GmbH (Germany). Projekt Umwelt und Gesundheit (PUG). 
Apr 1994. 274p. (In German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). (CONF-9403209-: 3. status 
colloquium of the project ‘Environment and Health’ of Kern- 
forschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
16-17 Mar 1994). In 3. annual report of the project Environment 
and Health. Lectures. Order Number DE95764549. Source: OSTI; 
NTIS (US Sales Only). 

The inhalation of ozone elicits an inflammatory response in the 
airways. One of the earliest signs is the appearance of neutrophilic 
granulocytes in nasal and bronchial secretions. This study should 
clarify whether ozone could increase the proinflammatory and 
tissue-destructing properties of these cells. Neutrophils from the 
peripheral blood of healthy donors were exposed to ozone in a cul- 
ture flask rotating around its horizontal axis. Ozone-exposed cells 
had a markedly reduced capacity to form actin filaments in re- 
sponse to N-formyl peptide stimulation. Also the N-formyl 
peptide-induced generation of superoxide anion was strongly inhib- 
ited. There was no effect, however, on the extent of peptide 
binding to its membrane receptor, on the peptide-induced upregula- 
tion of MAC-1 (CD11b/CD18) membrane expression, and on the 
chemotactic migration of the cells towards the N-formyl peptide as 
assayed in Boyden chambers. The results do not support the no- 
tion that ozone enhances proinflammatory and tissue-destructive 
properties of neutrophilic granulocytes. (orig.) 


14088 (KFK-PUG-13, pp. 175-184) Combined effects of 
gases and particles on alveolar marophages in vitro. Mosbach, 
M. (Kernforschungszentrum Karlsruhe (Germany). Inst. fuer 
Toxikologie); Polzer, G.; Lind, |.; Krueger, E.; Seidel, A. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Umwelt 
und Gesundheit (PUG). Apr 1994. 274p. (in German). Sponsored 
by Land Baden-Wuerttemberg, Stuttgart (Germany). (CONF- 
9403209-: 3. status colloquium of the project 'Environment and 
Health’ of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 16-17 Mar 1994). In 3. annual report of the 
project Environment and Health. Lectures. Order Number 
DE95764549. Source: OSTI; NTIS (US Sales Only). 

Alveolar macrophages from cattle (BAM) and man (HAM) as well 
as HL-60-cells, differentiated by Calcitriol (HL-60-M), were exposed 
to ozone (0-2.5 ppm) or NO>2 (0-3 ppm) alone or after phagocytosis 
of Latex, quartz or denatured serum albumin particles. With BAM 
and HAM, ozone induces the release of TNF and IL-8. From BAM, 
a macrophage chemoattractant is also released (MAK-ChF). De- 
pending on the donor of HAM, Ozon can induce the production of 
these cytokines or an inhibition of their release. After ozone treat- 
ment, HL-60-cells produce IL-6, IL-8 and MAK-ChF, but not TNF. 
No interaction was observed between ozone and the particles 
mentioned above. With respect to the spontaneous release of me- 
diators, NOz2 is totally inert. The LPS- and Zymosan-induced 
production of the cytokines and superoxide anion is inhibited by 
NO2. However, with 0.2 ppm the Zymosan-induced superoxide an- 
ion release is not changed and the LPS-stimulated TNF production 
is even increased. There was no interaction between quartz and 
NO>2. The effect of an addition of surfactant depends on the 
exposure conditions: In contrast to our earlier experience Dipalmi- 
toyllecithin and Alveofact had a protective effect against Ozon 
when the more realistic exposure in the chamber according to 
Voisin et al. was chosen. Under these conditions Ozon-treated Di- 
palmitoyllecithin had no influence on RAM. (orig.) 
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14089 (KFK-PUG—13, pp. 185-202) Studies on immunhisto- 
chemical properties and proliteration of epithelial tissue in the 
airways of the rat and tracheal mucus secretion modulated by 
inhaled NO2 and SO». Wagner, U. (Medizinische Poliklinik und 
Zentrum fuer Pathologie der Philipps-Universitaet, Marburg 
(Germany)); Barth, P.J.; Bittinger, A.; Bredenbroeker, D. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Umwelt 
und Gesundheit (PUG). Apr 1994. 274p. (In German). Sponsored 
by Land Baden-Wuerttemberg, Stuttgart (Germany). (¢(CONF- 
9403209-: 3. status colloquium of the project ‘Environment and 
Health’ of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 16-17 Mar 1994). In 3. annual report of the 
project Environment and Health. Lectures. Order Number 
DE95764549. Source: OSTI; NTIS (US Sales Only). 

Groups of male Sprague-Dawley rats were exposed alternatively 
to 1, 5, 10 and 20 ppm NO2 and SOz, the exposure-time being 3 
or 25 (d) respectively. Studies of tracheal mucus secretion radiola- 
beling mucins with °°S clearly demonstrated a concentration 
dependant modulation of mucus secretion. Exposure to increasing 
concentrations of the pollutants produced significant rises of basal 
and stimulated secretion. Compared to each other the NObz- 
exposed animals all together displayed lower secretory levels than 
did the SO,-exposed ones. 25 days’ exposure rather caused mod- 
erately higher secretion rates than 3 days’ exposure, but these 
differences were small compared to those produced by the 
changes of concentration of the pollutants. CGRP a peptidergic 
mediator of the non-adrenergic, noncholinergic (NANC) system, 
failed to modulate mucus secretion in native animals. In rats ex- 
posed to 1 ppm NOz 3d, however, CGRP is a potent stimulator of 
mucus secretion, although basal and ACh-stimulated secretion are 
far below control values. We were able to demonstrate amylin to 
be a potent secretagogue, dose-dependently stimulating mucus 
secretion. Our morphologic data reveal the effects caused by con- 
centrations between 4-5 ppm NO, to be so small, that they are 
hardly detectable at light microscopic level. The assessment of pro- 
liferative activity, however, clearly demonstrates an increased 
proliferation due to even lower concentrations. Our AgNOR studies 
showed different topographic patterns of distribution on different 
airway levels. Exposure to 1 and 4 ppm NOp> caused significant in- 
creases of proliferation only in the epithelium of bronchioles. The 
interesting observation, that increased proliferation was characteris- 
tically found in the 3d exposure groups whereas a 25d exposure 
failed to produce additional rises might be due to the induction of 
protective enzyme systems after 3d. (Abstract Truncated) 


14090 (KFK-PUG—13, pp. 217-225) Metabolism of oxidants 
and anti-oxidant protective mechanisms in dust exposed hu- 
man lung cells. Gillissen, A. (Berufsgenossenschaftliche Kliniken 
Bergmannsheil - Universitaetsklinik, Medizinische Klinik, Abt. fuer 
Pneumologie und Allergologie, Bochum (Germany)); Jaworska, M. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Umwelt und Gesundheit (PUG). Apr 1994. 274p. (in German). 
Sponsored by Land Baden-Wuerttemberg, Stuttgart (Germany). 
(CONF-9403209-: 3. status colloquium of the project 'Environment 
and Health’ of Kernforschungszentrum Karlsruhe GmbH (KfK), 
Karlsruhe (Germany), 16-17 Mar 1994). In 3. annual report of the 
project Environment and Health. Lectures. Order Number 
DE95764549. Source: OSTI; NTIS (US Sales Only). 

The effect of crocidolite fibers on cultivated human A549-Zells 
(epithelial like) were tested to induce or inhibit cellular -y-glutamyl- 
cycle. The cells were exposed with increasing amounts of fibers (0 
- 300 yg/em*). Over a 48 h period glutathione has been deter- 
mined intracellularly as well as extracellularly. Already low fiber 
concentrations resulted in a notable reduction of intracellular glu- 
tathione production. Extracellular glutathione levels augmented with 
increasing fiber concentrations. Due to increasing cytotoxicity, de- 
termined by LDH-release assay, extracellular glutathione increase 
seems to be related to direct cellular damage rather than to an 
ability to enhance the antioxidant protection screen on the cellular 
surface. In this context N-acetylcysteine (NAC) was tested in vitro 
to augment cellular oxidant capacity. It could be shown that NAC 
has intrinsic antioxidant capabilities as well as a potent glutathione 
precursor function. However, further experiments have to be done 
to determine if NAC can prevent dust related cell death. (orig.) 
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14091 (KFK-PUG-13, pp. 227-239) Correlation between mo- 
tor vehicle-caused emissions and inhalative sensitization 
through polienallergens - experimental investigations in an an- 
imal model. Riedel, F. (Bochum Univ. (Germany). Inst. fuer 
Kinder- und Jugendmedizin); Damerow, T.; Behrendt, H. Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Projekt Umwelt 
und Gesundheit (PUG). Apr 1994. 274p. (in German). Sponsored 
by Land Baden-Wuerttemberg, Stuttgart (Germany). (CONF- 
9403209-: 3. status colloquium of the project ’Environment and 
Health’ of Kernforschungszentrum Karlsruhe GmbH (KfK), Karl- 
sruhe (Germany), 16-17 Mar 1994). In 3. annual report of the 
project Environment and Health. Lectures. Order Number 
DE95764549. Source: OSTI; NTIS (US Sales Only). 

Motor vehicle-caused emissions have a major contribution to air- 
pollution. Furthermore increasing airpollution has been discussed 
as a relevant factor for the rise in prevalence of allergic airway 
disease during the last decades. We therefore considered as im- 
portant to examine in an experimental animal model whether the 
rising prevalence of pollinosis is indeed caused by exposition with 
motor vehicle exhaustfumes and to elucidate the key-factors in this 
pathogenetic process. Guinea-pigs are exposed over 5 days two 
times, 7 hours a day to different concentrations of NO2 (the most 
important traffic-caused irritant gas) followed by inhalative exposure 
to birch pollen at the end of each 5-day period. After a rest of 9 
days a possible sensitization is examined by determining specific 
antibirch antibodies (IgG,-class) in the blood and by specific 
bronchial provocation test with bodyplethysmographic measure- 
ment of compressed air. Control animals are treated with the same 
protocol but are exposed to clean air instead of NOo. In addition 
the exposed animals are examined for unspecific bronchial respon- 
siveness by histamin provokation tests, permeability of bronchial 
mucosal tissue by horseradish-peroxidase inhalation and histologi- 
cal alterations of lung tissue and bronchoalveolar lavage cells by 
electron microscopy. Furthermore the hypothesis will be examined 
that contact of pollen with exhaustfumes leeds to a higher aller- 
genicity of the hereby altered pollen. Therefore the effect of pollen 
directly altered by NO.-exposure is compared with that of native 
unexposed pollen in this animal-modell. A similar comparative ex- 
periment is performed with dust-particle exposed pollen. (orig.) 


14092 (KFK-PUG—13, pp. 241-251) Regulation of the forma- 
tion of reactive oxygen intermediates by dust-induced 
activation of alveolar macrophages. Gercken, G. (Inst. fuer Bio- 
chemie und Lebensmittelchemie, Abt. fuer Biochemie und 
Molekularbiologie, Univ. Hamburg (Germany)); Schlueter, T.; Do- 
erger, M. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Umwelt und Gesundheit (PUG). Apr 1994. 274p. (in 
German). Sponsored by Land Baden-Wuerttemberg, Stuttgart (Ger- 
many). (CONF-9403209-: 3. status colloquium of the project 
‘Environment and Health’ of Kernforschungszentrum Karlsruhe 
GmbH (KfK), Karisruhe (Germany), 16-17 Mar 1994). In 3. annual 
report of the project Environment and Health. Lectures. Order 
Number DE95764549. Source: OSTI; NTIS (US Sales Only). 

Bovine alveolar macrophages were activated with quartz dusts 
and metal oxide coated silica particles to induce the release of re- 
active oxygen intermediates (ROI) in order to detect the influence 
of various heavy metal compounds on the activation mechanism. In 
addition, specific protein kinase C (PKC) and phospholipase A2 
(PLAz) inhibitors were applied in order to define the significance of 
these two key enzymes in the dust-induced activation of NADPH 
oxidase. Measurement of the respiratory burst was supported by 
flow-cytometric determination of the cytosolic Ca**+ concentration 
[Ca?*],, of the intracellular pH [pH], and the membrane potential. 
The release of ROI was significantly decreased by the inhibition of 
PKC as well as PLAz, the inhibition of PLA: showing a much 
greater effect. The activity of NADPH oxidase after stimulation by 
dusts is obviously more dependent on the release of arachidonic 
acid than on the activation of PKC. In contrast to metal-containing 
dusts, quartz dusts caused a transient increase of [Ca**],, and pHi, 
and a depolarization of the cell membrane. The release of ROI did 
not depend on these three cell parameters. Most metal oxides had 
no effect on ROI secretion. Only CuO-coated particles decreased 
and VO2-coated particles increased the concentrations of O2_ and 
H2O>. (orig.) 





14093 (KFK-PUG—13, pp. 253-262) Man made mineral fibres 
- effects on morphology of the lung. Mueller, K.M. (inst. fuer 
Pathologie der Berufsgenossenschaftlichen Kliniken Bergmannsheil 
- Universitaetsklinik und Berufsgenossenschaftliches Forschungsin- 
stitut fuer Arbeitsmedizin, Inst. an der Ruhr-Universitaet, Bochum 
(Germany)); Respondek, M. Kernforschungszentrum Karlsruhe 
GmbH (Germany). Projekt Umwelt und Gesundheit (PUG). Apr 
1994. 274p. (in German). Sponsored by Land Baden- 
Wuerttemberg, Stuttgart (Germany). (CONF-9403209-: 3. status 
colloquium of the project ’Environment and Health’ of Kern- 
forschungszentrum Karlsruhe GmbH (KfK), Karlsruhe (Germany), 
16-17 Mar 1994). In 3. annual report of the project Environment 
and Health. Lectures. Order Number DE95764549. Source: OSTI; 
NTIS (US Sales Only). 

To evaluate the fibrogenic and neoplastic potency of man made 
mineral fibres rockwook, fibres were investigated in an in vivo 
model. For this purpose, Wistar rats were victimized in periods of 
one day up to ten months after single rockwool fibre instillation. 
Preparation and analysis of lungs were conducted by morphologi- 
cal, physical-analytical and molecular genetic investigation. 
Histomorphologically, the past period of investigation revealed the 
following alterations: (I) Metaplastic modifications of bronchial and 
alveolar surface epithelia; (Il) Granuloma formation in association 
with slight, mainly peribronchial fibrosis; (Ill) Focal, fibrotic thicken- 
ing of the main pleura layer. (IV) Metaplastic modification of 
mesothelial cells. Immunohistochemical and molecular genetic in- 
vestigations as to the role of the tumor suppressor gene p53 did 
not provide indications of a mutation in the area of the examined 
gene locus. However, the protein accumulation points to a lesion of 
single due to instilled fibres. According to available results, the arti- 
ficial rockwool fibres has a weaker fibrogenic potential than natural 
mineral fibres. Tumors could not be documented during the previ- 
ous period of investigation. (orig.) 


14094 (KFK-PUG—13, pp. 263-274) In vivo and in vitro stud- 
les to detect toxic, genotoxic and carcinogenic effects after 


exposure to heavy metals. Pt. 3. Schmezer, P. (Abt. Toxikologie 
und Krebsrisikofaktoren, Deutsches Krebsforschungszentrum, Hei- 
delberg (Germany)); Kuchenmeister, F.; Straub, J.; Liegibel, U.M. 


Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Umwelt und Gesundheit (PUG). Apr 1994. 274p. (in German). 
Sponsored by Land Baden-Wuerttemberg, Stuttgart (Germany). 
(CONF-9403209-: 3. status colloquium of the project 'Environment 
and Health’ of Kernforschungszentrum Karlsruhe GmbH (Kfk), 
Karlsruhe (Germany), 16-17 Mar 1994). In 3. annual report of the 
project Environment and Health. Lectures. Order Number 
DE95764549. Source: OSTI; NTIS (US Sales Only). 

The present report outlines our current investigations on geno- 
toxic and carcinogenic effects of certain heavy metal compounds. 
Cadmium sulfate, but not the other tested metal compounds, 
showed a time-dependent increase of the number of cells with 
DNA-damage when freshly isolated rat nasal mucosa cells were 
treated in vitro. Comparative studies with cells derived from human 
nasal tissue biopsies revealed both dichromate and cadmium sul- 
fate to induce DNA-damage with increasing concentrations, but 
strong interindividual differences in susceptibility were observed for 
the different donors. Unlike for dichromate and cadmium sulfate, 
genotoxicity assays following in vivo inhalation of nickel sulfate did 
not result in a clear DNA-damaging effect in lung cells of rats. Fur- 
thermore, technical improvements of the inhalation procedure and 
optimizations of the histopathological evaluation are reported for 
our ongoing chronic inhalation study and a 'serial sacrifice stop’ ex- 
periment on the combination treatment of cadmium sulfate and 
N-nitrosodimethylamine. Finally, molecular biology experiments are 
described to study the possible role of the metal-binding protein 
metallothionein on the genotoxicity and carcinogenicity of cadmium 
in respiratory tract tissues of the rat. (orig.) 


14095 (KFK-PUG—14) 3rd annual report of the research 
program ‘Environment and Health’ (PUG). Summarizing re- 
views. Kernforschungszentrum Karlsruhe GmbH (Germany). 
Projekt Umwelt und Gesundheit (PUG). 1994. 28p. (In German). 
Sponsored by Land Baden-Wuerttemberg, Stuttgart (Germany). 
(CONF-9403209-Summ.: 3. status colloquium of the project ’Envi- 
ronment and Health’ of Kernforschungszentrum Karlsruhe GmbH 
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(KfK), Karlsruhe (Germany), 16-17 Mar 1994). Order Number 
DE95756263. Source: OSTI; NTIS (US Sales Only). 
This report compiles the summarizing reviews. The full papers, 


to which the summaries refer, are publisched in KfK-PUG 13 (April 
1994). (orig.) 


14096 (LBL-35334) Volatile organic chemical emissions 
from carpet cushions: Screening measurements. Final report. 
Hodgson, A.T.; Phan, T.A. Lawrence Berkeley Lab., CA (United 
States). May 1994. 71p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Agreement 
CPSC-IAG-92-1134; Agreement CPSC-IAG-92-1120. Order Num- 
ber DE95009371. Source: OSTI; NTIS; GPO Dep. 

The US Consumer Product Safety Commission (CPSC) has re- 
ceived complaints from consumers regarding the occurrence of 
adverse health effects following the installation of new carpeting 
(Schachter, 1990). Carpet systems are suspected of emitting 
chemicals which may be the cause of these complaints, as well as 
objectionable odors. Carpets themselves have been shown to emit 
a variety of volatile organic compounds (VOCs). The objective of 
this study was to screen the representative samples of carpet 
cushions for emissions of individual VOCS, total VOCs (TVOC), 
formaldehyde, and, for the two types of polyurethane cushions, iso- 
mers of toluene diisocyanate (TDI). The measurements of VOCS, 
TVOC and formaldehyde were made over six-hour periods us- 
ing small-volume (4-L) dynamic chambers. Sensitive gas 
chromatography-mass spectrometry (GC-MS) techniques were 
used to identify many of the VOCs emitted by the cushion samples 
and to obtain quantitative estimates of the emission rates of 
selected compounds. Separate screening measurements were con- 
ducted for TDI. The data from the screening measurements were 
used by the CPSC’s Health Sciences Laboratory to help design 
and conduct week-long measurements of emission rates of se- 
lected compounds. 


14097 (LBL-36592) Determinants of sediment toxicity in 
San Francisco Bay. Final report. Hoffman, E.R. (Lawrence 
Berkeley Lab., CA (United States)); Anderson, S.L.; Knezovich, 
J.P. Lawrence Berkeley Lab., CA (United States). Dec 1994. 133p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE95009374. Source: OSTI; NTIS; GPO Dep. 

San Francisco Bay has received anthropogenic waste for 
decades. Sediments, in particular, have served as a sink for 
numerous contaminants. Yet, the bioavailability of sediment- 
associated chemicals to benthic organisms and, thus, the potential 
for ecological impacts remains unclear. Various testing methodolo- 
gies are currently used to assess the potential for impacts to the 
benthos associated with sediment contamination. However, in- 
creased development and application of these sediment quality 
tests has resulted in intense debate regarding their interpretation 
and reliability. Currently, a wealth of data exist that can be used to 
develop a better understanding of the extent and impacts of sedi- 
ment contamination in San Francisco Bay. Generated by numerous 
short- and long-term monitoring programs as well as dredged ma- 
terial testing, this data reflects both where we have been and 
where we are going in sediment testing. It was our goal to evaluate 
a subset of this new data with an eye on the evolving state of our 
understanding of chemical processes in sediments and their influ- 
ence on the toxicity of contaminants. In this report, several topical 
issues relating to sediment contamination in San Francisco Bay are 
examined. Each section addresses a discrete question and 
includes a discussion of the context for the analysis as well as de- 
scription of the approach used, the results, and implications of our 
findings. Although sections are meant to stand alone, linkages do 
exist among them and these are discussed where appropriate. 
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14098 (ANL/ESH/VU-85484) The ELF controversy. Myers, 
G. Argonne National Lab., IL (United States). [1995]. 21p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-950275—1-Vugraphs: Midwest chapter 
of Health Physics Society meeting, Lombard, IL (United States), 1 
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Feb 1995). Order Number DE95008283. Source: 
GPO Dep. 

This document contains the principal points in a presentation 
about the Electromagnetic field controversy, including introduction 


to EMFs, possible health problems, explainations, and exposure 
doses. 


14099 (GSF—-20/93) ’Electric smog’ - non-ionizing electro- 
magnetic fields and radiation. Seminar of the Zentrale 
informationsstelie, Umweltberatung Bayern. Vol. 1. Haury, H.J.; 
Koller, U. Bayerisches Staatsministerium fuer Landesentwicklung 
und Umweltfragen, Muenchen (Germany); GSF - Forschungszen- 
trum fuer Umwelt und Gesundheit Neuherberg GmbH, 
Oberschleissheim (Germany). Inst. fuer Strahlenschutz. Jun 1993. 
137p. (In German). (CONF-9304290—: Seminar on electric smog, 
Muenchen (Germany), 22 Apr 1993). Order Number DE95764311. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This seminar on the subject of "electrical smog” welcomed partic- 
ipants from Bavarian environmental consultancy agencies, rural 
and urban district authorities, ministries, consume-consultancy 
agencies and public health authorities. Leading scientists from re- 
search and authorities gave papers on the sources, exposure and 
effects/actions of electromagnetic fields and present the current 
state of knowledge about the hazards and risk of this radiation for 
human health. The proceedings in hand provide the papers given 
on the following topics: electromagnetic fields - and introduction to 
relevant issues; low-frequency fields - sources and exposure; high- 
frequency fields - sources and exposure; biological actions and 
effects of low-frequency fields; biological actions and effects of 
high-frequency fields; low-frequency fields - helath risk assess- 
ment; high-frequency fields - health risk assessment. (Uhe) 


14100 (GSF-20/93, pp. 7-22) Electromagnetic fields - intro- 
duction to relevant issues. Brueggemeyer, H.; Csicsaky, M. 
Bayerisches Staatsministerium fuer Landesentwicklung und 
Umweltfragen, Muenchen (Germany); GSF - Forschungszentrum 
fuer Umwelt und Gesundheit Neuherberg GmbH, Oberschleissheim 


OSTI; NTIS; 


(Germany). Inst. fuer Strahlenschutz. Jun 1993. 137p. (in German). 
(CONF-9304290—: Seminar on electric smog, Muenchen (Ger- 


many), 22 Apr 1993). In ‘Electric smog’ -  non-ionizing 
electromagnetic fields and radiation. Seminar of the Zentrale Infor- 
mationsstelle, Umweltberatung Bayern. Vol. 1. Order Number 
DE95764311. Source: OSTI; NTIS (US Sales Only); INIS. 

This introductory paper surveys potential sources of electric 
magnetic, and electro-magnetic fields. Various cases are discussed 
to exemplify the total frequency range: nuclear magnetic reso- 
nance tomography, high-voltage transmission lines, transformer 
stations, effect lighting balls, military transmitters, transmitter 
towers of the Postal Services and other operators, mobile ra- 
diotelephone equipment, large broadcasting transmitters, radar 
radiation, high-frequency heat therapy. There is evidence suggest- 
ing that electric, magnetic and electro-magnetic fields may possibly 
represent a certain nuisance or health hazard even at field strength 
occuring in equipment used for every-day-life purposes, with an 
emphasis on their possible actions and effects in children and ado- 
lescents. The author discusses, in conclusion, the aerial equipment 
ordinance issued by Lower Saxony. (Uhe) 


14101 (GSF-20/93, pp. 23-52) Low-frequency fields - 
sources and exposure. Kunsch, 8B. (Oesterreichisches 
Forschungszentrum Seibersdorf (Austria)). Bayerisches Staatsmin- 
isterium fuer Landesentwickluny und Umweltfragen, Muenchen 
(Germany); GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit Neuherberg GmbH, Oberschleissheim (Germany). Inst. fuer 
Strahlenschutz. Jun 1993. 137p. (In German). (CONF-9304290-: 
Seminar on electric smog, Muenchen (Germany), 22 Apr 1993). In 
‘Electric smog’ - non-ionizing electromagnetic fields and radiation. 
Seminar of the Zentrale Informationsstelle, Umweltberatung Bay- 
ern. Vol. 1. Order Number DE95764311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The author briefly discusses definition of terms, gives an 
introduction to measurement techniques and describes the charac- 
teristics of various low-frequency fields and their causes using 
typical examples: natural electric fields (thunderstroms), natural 
magnetic fields, technical electric constant fields (urban transporta- 
tion, households), static magnetic fields (urban transportation, 
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nuclear magnetic resonance imaging), technical electric alternating 
fields (high-voltage transmission lines, households), and magnetic 
alternating fields (high-voltage transmission lines). The author dis- 
cusses both occupational exposure and that of the general public 
while underpinning his statements by numerous tables, measure- 
ment diagrams and charts. (Uhe) 


14102 (GSF-20/93, pp. 53-76) High-frequency fields - 
sources and exposure. Dahme, M. Bayerisches Staatsminis- 
terium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany); GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit Neuherberg GmbH, Oberschleissheim (Germany). Inst. fuer 
Strahlenschutz. Jun 1993. 137p. (In German). (CONF-9304290-: 
Seminar on electric smog, Muenchen (Germany), 22 Apr 1993). In 
‘Electric smog’ - non-ionizing electromagnetic fields and radiation. 
Seminar of the Zentrale Informationsstelle, Umweltberatung Bay- 
em. Vol. 1. Order Number DE95764311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The author uses examples to demonstrate the electric and mag- 
netic field strenghts occurring in the vicinity of a transmitting aerial 
on a generator. These values depend extremely from plant-specific 
high-frequency-technology parameters and from the distance to the 
radiation source. These parameters, however, vary greatly within 
the frequency range above 30 kHz under study. Hence, the radio 
services, equipment and appliances discussed have been selected 
more or less randome, and cannot be seen as representative of 
the total range. Discussion is supplemented to be numerous tables, 
measurement diagrams and charts. (orig/Uhe) 


14103 (GSF-20/93, pp. 77-89) Biological actions and 
effects of low-frequency fields. Brix, J. Bayerisches Staatsminis- 
terium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany); GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit Neuherberg GmbH, Oberschleissheim (Germany). Inst. fuer 
Strahlenschutz. Jun 1993. 137p. (in German). (CONF-9304290-: 
Seminar on electric smog, Muenchen (Germany), 22 Apr 1993). In 
‘Electric smog’ - non-ionizing electromagnetic fields and radiation. 
Seminar of the Zentrale Informationsstelle, Umweltberatung Bay- 
em. Vol. 1. Order Number DE95764311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Cell culture studies have shown that low-frequency electromag- 
netic fiekds may affect cell behaviour. The fact that the 
corresponding field strengths are too weak to affect membrane po- 
tential, suggests that these fields trigger enzymatic reactions at the 
outer face of the membrane, i.e. cell-intrinsic reaction cascades 
and a biological modification of the affected biological system take 
place. These are working models and hypotheses which need to 
substantiated by further studies in this field. Epidemiological 
studies suggest that electromagnetic fields influence cancer devel- 
opment in man. However there is no action model indicating 
exposure to fields to be a genotoxic agent possible triggering a di- 
rect genetic modification which precludes any initialization. (orig.) 


14104 (GSF-20/93, pp. 91-108) Biological actions and ef- 
fects of high-frequency fields. Grundier, W. Bayerisches 
Staatsministerium fuer Landesentwicklung und Umweltfragen, 
Muenchen (Germany); GSF - Forschungszentrum fuer Umwelt und 
Gesundheit Neuherberg GmbH, Oberschleissheim (Germany). Inst. 
fuer Strahlenschutz. Jun 1993. 137p. (In German). (CONF- 
9304290—: Seminar on electric smog, Muenchen (Germany), 22 
Apr 1993). In ‘Electric smog’ - non-ionizing electromagnetic fields 
and radiation. Seminar of the Zentrale Informationsstelle, Umwelt- 
beratung Bayern. Vol. 1. Order Number DE95764311. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The author describes the biological actions and effects of high- 
frequency fields while discriminating between different action 
mechanisms: (1) biophysical action mechanisms exemplified by 
thermal actions, stimulating actions in stimulatory cells and field- 
induced force actions which are known and understood as classical 
biophysical action mechanisms; (2) the specific actions and effects 
of high-frequency fields which are caused experimentally and need 
new hypotheses and theories to be developed. The author pro- 
vides examples for nonthermal cellular actions and points to 
theoretical concepts for nonthermal effects. This is supplemented 
to by numerous tables, measurement diagrams, charts and a litera- 
ture list. (Uhe) 





14105 (GSF-20/93, pp. 109-121) Low-frequency fields - 
health risk assessment. Bernhardt, J. Bayerisches Staatsminis- 
terium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany); GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit Neuherberg GmbH, Oberschleissheim (Germany). Inst. fuer 
Strahlenschutz. Jun 1993. 137p. (In German). (CONF-9304290-: 
Seminar on electric smog, Muenchen (Germany), 22 Apr 1993). In 
‘Electric smog’ - non-ionizing electromagnetic fields and radiation. 
Seminar of the Zentrale Informationsstelle, Umweltberatung Bay- 
ern. Vol. 1. Order Number DE95764311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The author briefly reviews the biological actions and effects of 
low-frequency fields, epidemiological studies and discusses health 
risks in detail. He describes the assessment principles of the 
International Commission on Non-ionizing Radiation Protection (IC- 
NIRP), medical principles for risk assessment, determination of 
limits and thesholds, and aspects of prevention. This is supple- 
mented to by several fables and literature list. (Uhe) 


14106 (GSF-20/93, pp. 123-135) High-frequency fields - 
health risk assessment. Matthes, R. Bayerisches Staatsminis- 
terium fuer Landesentwicklung und Umweltfragen, Muenchen 
(Germany); GSF - Forschungszentrum fuer Umwelt und Gesund- 
heit Neuherberg GmbH, Oberschleissheim (Germany). Inst. fuer 
Strahlenschutz. Jun 1993. 137p. (in German). (CONF-9304290-: 
Seminar on electric smog, Muenchen (Germany), 22 Apr 1993). In 
‘Electric smog’ - non-ionizing electromagnetic fields and radiation. 
Seminar of the Zentrale Informationsstelle, Umweltberatung Bay- 
ern. Vol. 1. Order Number DE95764311. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A great number of scientific studies address high-frequency elec- 
tromagnetic fields. A critical assessment of their findings results in 
a concept of limit and thresholds which largely enjoys international 
consensus. These limits and thresholds are to be kept in cases of 
persons being exposed to avoid health risks. Additional effects 
need to be avoided in the interest of the general public which will 
not result directly in health impairment but may be felt a major nui- 
sance in specific cases. The fact that our knowledge still shows 
gaps suggests to take preventive care by keeping emission inputs 
as much below limits and thresholds as is feasible by economic, 
technological and in-company means and methods. (orig.) 
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Refer also to citation(s) 13775, 14067, 14676 
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Refer also to citation(s) 12889, 14041, 14042, 14052, 14113 
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Refer also to citation(s) 12083, 12088, 12090, 12091, 12092, 
12093, 12094, 12226, 12277, 12278, 12286, 12289, 12292, 12346, 
12369, 12466, 12660, 12669, 12675, 12676, 12683, 12684, 12687, 
12886, 13242, 13285, 13286, 13593, 13793, 13813, 13842, 13850, 
13853, 13859, 14644 


14107 (BNL-61236) Validation issues for SSI codes. Philip- 
pacopoulos, A.J. Brookhaven National Lab., Upton, NY (United 
States). [1995]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9505115-3: ASCE engineering mechanics conference, Boulder, 
CO (United States), 21-24 May 1995). Order Number 
DE95006100. Source: OSTI; NTIS; GPO Dep. 

The paper describes the results of a recent work which was per- 
formed to verify computer code predictions in the SSI area. The 
first part of the paper is concerned with analytic solutions of the 
system response. The mathematical derivations are reasonably 
reduced by the use of relatively simple models which capture fun- 
damental ingredients of the physics of the system motion while 
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allowing for the response to be obtained analytically. Having estab- 
lished explicit forms of the system response, numerical solutions 
from three computer codes are presented in comparative format. 


14108 (CONF-9410320-, pp. 77-81) Magnetization intensity 
mapping with surrounding sources. Minimum norm inversion 
of underdetermined problem. Nakatsuka, T. (Geological Survey 
of Japan, Tsukuba (Japan)). Society of Exploration Geophysicists 
of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports a magnetization intensity mapping that takes 
effects of sources around an observation area into consideration. 
The whole magnetic anomalies at the 'n’ number of measuring 
points in the observation area are assumed to have been caused 
from an assembly of ’m’ number of square-column-like sources (a 
model with bottom depth kept constant or thickness kept constant 
is often used). Upon the assumption, the paper summarizes a se- 
quential approximation solving method (a conjugate gradient 
method) that gives norm minimum solution (a solution closest to 
the initial value) to a problem seeking magnetization intensity of 
each source when m > n. The paper then quotes an example of 
using this method to analyze magnetic anomaly caused from a sin- 
gle and plural block models or a model of topography with 
irregularities that shows magnetization intensity distribution of con- 
centrically circular shape, and indicates effects of hypothetical 
sources arranged around the observation area. In addition, the pa- 
per describes briefly a magnetization intensity distribution that has 
inversely analyzed a magnetic anomaly distribution on smoothly 
curved faces introduced by a heliborne magnetic survey in the 
Tanna fault area in Shizuoka Prefecture by means of arranging hy- 
pothetical sources around the observation area. 11 refs., 7 figs. 


14109 (CONF-9410320-—, pp. 87-90) Seismic refraction anal- 
ysis using tomographic method. Comparison with Hagiwara’s 
method. Yokota, H. (Hanshin Consultants Co. Ltd., Osaka (Japan)); 
Ito, S.; Noda, T.; Kagawa, T. Society of Exploration Geophysicists 
of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports a numerical experiment on application of an 
elasticity wave tomographic analysis using a differential method to 
an automatic analysis of refraction survey. The experiment is 
based on the results of the following researches: preparation on 
differential grids of each model of an inclined two-layer structure, a 
horizontal three-layer structure, a fracture zone structure, a step- 
difference structure, and a mountainous structure with irregularities 
on the ground surface, and the tomographic analysis using the dif- 
ferential method. The present paper presents a discussion on what 
degree of accuracy an inverse analysis is possible at according to 
the above research results. It then describes that an observation 
recording model with distances between seismic sources relatively 
coarse was prepared under an assumption of normal refraction 
survey records; and the observation travel time (model) was calcu- 
lated by using a differential analysis method that uses an eikonal 
equation. The present paper then presents on each of the said 
models the depths of the second and third layers estimated by a 
strip-off method’, and a velocity cross sectional chart and a travel 
time curve obtained by the differential method and the inverse 
analysis. It is noted that relatively good results have been obtained 
on the whole. 3 refs., 5 figs. 


14110 (CONF-9410320-, pp. 91-95) Field study on seismic 
tomography for imaging grouting sphere. Yasuda, N. (The 
Tokyo Electric Power Co. Inc., Tokyo (Japan)); Saito, H.; Hane, E. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). Oct 
1994. 308p. (in Japanese). From 91. SEGJ conference; Akita 
(Japan); 3-5 Oct 1994. In Proceedings of the 91st SEGJ (the Soci- 
ety of Exploration Geophysicists of Japan) Conference. Order 
Number DE95759035. Source: OSTI; NTIS; Available from The 
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Society of Exploration Geophysicists of Japan, 2-18, Nakamagome, 
2-chome, Ota-ku, Tokyo, Japan. 

This paper reports an experiment on determination of grouting 
effect of seismic tomography at a grouting test construction loca- 
tion in a dam base rock bed. As a result of performing a numerical 
experiment on an ST analysis method that combines ray tracing 
with velocity model correction by means of SIRT, it was known that 
the appearance of false images caused from ground surface low- 
velocity layers on the velocity tomograph may be avoided by 
applying the corrected SIRT. The ST object cross section at the site 
was set to a region with inter-hole distance of 12 m, and depths 
from 0 m to 15 m. Geophones were installed at surface receiving 
points and hydrophones at in-hole receiving points at an interval of 
1 m similarly to at the seismic source points. The present paper 
describes the following matters: the travel time between the same 
source and receiving points before and after the grouting construc- 
tion was found shorter after the construction; the effectiveness of 
the corrected SIRT was verified; and the velocity having increased 
especially largely after the construction was in the range of a depth 
of about 6 m from the ground surface. 5 refs., 11 figs. 


14111 (CONF-9410320-, pp. 119-123) Resistivity imaging 
using EM tomography. Case history and interpretation. Mat- 
suo, K. (Nittetsu Mining Consultants Co. Ltd., Tokyo (Japan)); 
Sasaki, Y.; Yokoi, K. Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (in Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The present paper reports basic experiments on the resistivity 
imaging by electromagnetic tomography. On Joso Tableland, 
Ibaraki Prefecture, measurement was made at receiving points laid 
10m apart along a 110m long traverse line from the transmitting 
source which was a square loop with 1m sides, located 50m dis- 
tant from the end of traverse line, for the vertical magnetic dipole 
measurement, and a 500m long electric bipole, at the same loca- 
tion as the above square loop, for the electric bipole measurement. 
In Kuchan Town, Hokkaido, measurement was made at receiving 
points laid 20m apart along a 100m long traverse line from the 
transmitting source which was a square loop with 2m sides, 
located 20m distant from the end of traverse line, for the surface- 
to-surface measurement, and transmitting points 10m apart along 
100m deep borehole, at the same location as the above square 
loop, for the surface-to-borehole measurement. The following result 
was reported: the resistivity section obtained, by inverse analysis, 
from the measured magnetic field data conforms approximately to 
that obtained by dipole-dipole method. The electric bipole is more 
advantageous in signal strength and stability of inverse analysis 
than the square loop. 4 refs., 4 figs. 


14112 (CONF-9410320—, pp. 186-190) Reduction of influ- 
ence of the noise from electrical prospecting data measured in 
the urbanized area. Ryoki, K. (Osaka Polytechnic College, Osaka 
(Japan)). Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

This paper reports the following matters on reducing the noise 
from electrical prospecting data measured in the urbanized area. 
An electrical prospecting by using a dipole-dipole method was car- 
ried out in the central area of Osaka Plain along a traverse line of 
about 2 km using a system to fix a current electrode and move a 
potential electrode. Rectangular waves at a frequency of 1 Hz 
were transmitted from the current electrode, the received potential 
wave forms were removed or reduced of DC components and 
noise by using different filters, and recorded after 255 stackings. 
The received wave forms were subjected to phase detection using 
as a reference the transmitted wave forms having been recorded in 
synchronism with the measurements at each receiving point. Data 
of the parts recognized of transient response were eliminated, and 
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the data used were restricted so that the probability error to the 
data of the parts where the transmitted and received waves were 
superposed during the phase detection was minimized, and the ap- 
parent resistivity was calculated at each receiving point. The paper 
adds a resistivity histogram acquired as a result of the present sur- 
vey. 7 refs., 4 figs. 


14113 (CONF-9410320-, pp. 224-227) Application of ‘resis- 
tivity image profiling’ to landslide problem for the site 
composed mostly of hard rocks. Hikita, K. (OYO Corp., Tokyo 
(Japan)); Kikuchi, H. Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The boundary between weathered rocks and unaffected rocks 
that was a cause of landslide in the middle hard rock area was 
studied with application of resistivity image profiling. The surveyed 
site located at the end of the moderately inclined plateau that also 
occupied the end of the small ridge facing the alluvial low land 
along rivers. The geological structure is composed of clayslate, a 
base rock, covered by volcano extrusive made from puzzolana and 
loam. The clayslate has been weathered to deep area and easily 
destroyable. However, the rock structure remained and the unaf- 
fected rocks gradually substituted for the weathered rocks with the 
depth becoming large starting from the surface. The depth and 
horizontal propagation of the weathered rock area that directly or in- 
directly causes the landslide was investigated. Using the difference 
in resistivity between weathered rock and unaffected rock areas as 
criterion, the data obtained in the site survey were analyzed with 
computer based on the resistivity image profiling. In this computer 
analysis, after execution of terrain correction the linear filter method 
was applied to obtain actual resistivity distribution of soil. As a re- 
sult of this study, the boundary between weathered rocks and 
unaffected rocks was identified by the resistivity distribution, and 
the coverage of the landslide area was also found. 3 refs., 4 figs. 


14114 (CONF-9410320-, pp. 228-231) Case study of the 
resistivity image profiling applied to a volcanic area with pyro- 
clastic cover. Wakuno, M. (OYO Corp., Tokyo (Japan)); Nagasue, 
|.; Hamada, M. Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ 
conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 
91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

To study the geological structure, the data from application of re- 
sistivity image profiling were compared to those from check boring 
survey. The geological structure of the survey site is composed of 
three layers, i.e. highly molten pyroclastic rocks form the upper 
layer; weakly molten pyroclastic rocks and old river sediment cover 
the middle layer; and metamorphic rocks form the bottom layer as 
base rocks. The lateral line for the resistivity image profiling was so 
selected to be orthogonal to the river and pass through the existing 
boring positions. The following study and surveys were performed: 
an study of resistivity sectional chart and interpretive sectional 
chart by a primary analysis; an actual survey of subsoil layer oc- 
currence depth by check boring; and an analytical survey of 
subsoil layer occurrence depth by resistivity profiler using the bore- 
holes. For weakly molten and unmolten pyroclastic rock layers and 
old river sediment layer, all of which locate more than 70 m be- 
neath the river bed, their geological structure could be estimated 
by the resistivity. When a secondary analysis was performed by 
entering the resistivity data obtained by the resistivity profiler using 
boreholes in the course of analysis by the resistivity image profil- 
ing, the resistivity distribution chart was obtained, which reflected 
the geological structure well. 4 figs., 4 tabs. 
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(CONF-9410320-, pp. 232-235) Fluid flow imaging of 
the earth’s interior by electrical prospecting. Three dimen- 
sional modeling of SP data. Uramoto, T. (Kyushu University, 
Fukuoka (Japan). Faculty of Engineering); Hashimoto, K.; Mizu- 
naga, H.; Ushijima, K. Society of Exploration Geophysicists of 





Japan, Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. 
SEGJ conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of 
the 91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The fluid flow potential method that aims at monitoring the un- 
derground permeable flow is a method of prospecting underground 
fluid behavior through monitoring of time-dependent change in self 
potential distribution. The behavior of this underground permeable 
flow generates positive or negative abnormal self potential on the 
ground surface. Paying attention to the mechanism of the self po- 
tential generation induced by the flow potential and assuming that 
the cause of the abnormal potential distribution is a virtual line cur- 
rent source, a three-dimensional model was designed to develop 
the method of presuming the position of source reversely. Further- 
more, the new method was applied to the actual filed data to try to 
image the underground permeable flow and the propagation of 
fracture. This paper describes such the propagation and applica- 
tion. With continuous observation of self potential by the fluid flow 
potential method, the propagating direction and extension of frac- 
ture surface in the high-temperature rock fracture experiments 
using high-pressure water could be identified. By preparing the 
mode! based on the line current source that considers the flow po- 
tential, the time-dependent change of underground crack surfaces 
and the behavior of underground permeable flow could be imaged. 
5 refs., 7 figs., 2 tabs. 


14116 (CONF-9410320—, pp. 262-266) Estimation of shallow 
velocity structure in Kushiro city utilizing vibration caused by 
factories. Obuchi, T. (lwate University, lwate (Japan). Faculty of 
Engineering); Saito, T.; Yamamoto, H. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). Oct 1994. 308p. (in Japanese). 
From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

An array observation was carried out on the ground of a city 
thought to be affected largely by vibrations from factories. At the 
same time, short-period microtremors of one point comprising three 
components were observed in 56 measuring points in an area of 7 
km from east to west and 6 km from south to north in the city. With 
the observation, the underground structure was estimated by 
identifying the factory vibrations with the use of a frequency- 
wavenumber analysis method. The observation device consisted of 
a velocity-type seismograph with a natural period of one second 
comprising two horizontal components and a vertical component, 
and a data recorder. An A/D conversion was performed and the 
frequency was analyzed at a sampling interval of 0.02 second, on 
2048 samplings, and at a data length of 40.96 seconds. According 
to the result of analyzing the power spectra of the vertical compo- 
nent and the running power spectra at every 20 seconds, a peak 
for the power spectra existed in frequencies in the vicinity of 4.61 
Hz and 3.22 Hz for all components. Vibrations generated from fac- 
tories were confirmed over the whole frequency band, and a phase 
velocity reflecting the underground structure was estimated from 
the vibrations. 1 ref., 12 figs. 


14117 (CONF-9410320-, pp. 267-271) Estimation of under- 
ground structures using short-period microtramors by 
frequency-wavenumber spectral analysis. Treatment of data 
contaminated by body waves. Cho, T. (Akita University, Akita 
(Japan). Faculty of Mining); Yokoi, T.; Shibuya, H.; Nogoshi, M.; 
Ishihara, G. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (in Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

Short-period microtremors with a period of one second or shorter 
are generated by human activities on the ground surface such as 
operation of transportation means. The conventional analyses have 
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selected as many analysis sections with less noise from surround- 
ing environment as possible, and derived dispersion curves by 
averaging phase velocities as derived by the F-K method. This pa- 
per describes comparisons and discussions on the phase velocities 
obtained from the conventional averaging method and the phase 
velocities according to the average cross spectral method on the 
short data set. The observation used a cross array installed with 
seven vertical motion seismographs with natural period of one sec- 
ond, and was carried out with three kinds of intervals between the 
seismographs of 25 m, 12.5 m, and 6.25 m. The analysis was con- 
ducted by selecting as data the stabilized sections without 
burst-type noise (81.92 seconds) from the observed waves at the 
seismograph interval of 25 meters. The data with 5.12 seconds of 
the comparison object is one of the 16 divisions of the data with 
81.92 seconds. The conventional phase velocities using the aver- 
aging method showed values larger by 10% than the long data set. 
The average cross spectral method is an effective method to 
achieve an estimation with high accuracy. 9 refs., 8 figs. 


14118 (CONF-9410320—, pp. 272-275) Application of the 
spatial autocorrelation method to a non-circular array for esti- 
mation of phase velocities of surface waves in microtremors. 
Ling, S. (Hokkaido University, Sapporo (Japan). Faculty of Sci- 
ence); Okada, H. Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). Oct 1994. 308p. (In Japanese). From 91. SEGJ 
conference; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 
91st SEGJ (the Society of Exploration Geophysicists of Japan) 
Conference. Order Number DE95759035. Source: OSTI; NTIS; 
Available from The Society of Exploration Geophysicists of Japan, 
2-18, Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The spatial autocorrelation (SAC) method often causes restric- 
tions depending on locations of observation because it uses a 
special circular array for observation. This paper describes an at- 
tempt of expanding the use of the SAC method against an optional 
array by hypothesizing the spatial steadiness of microtremors and 
alleviating the observational restrictions of the SAC method. This 
expanded SAC method increases the freedom in designing the ob- 
servation arrays, and would make them possible to expect wider 
application. In the case of an optional array design, the combina- 
tion of two observation points is optional, and the distance between 
two points is various. The observation according to the experiment 
has constructed the array approximately equilateral triangular with 
13 observation points. The maximum distance between the obser- 
vation points is 900 m, and the natural cycle of a vertical motion 
seismograph is eight seconds. The surface wave is the Rayleigh 
wave. When the phase velocities are compared according to the 
results of analyses by using the F-K method and the expanded 
SAC method, the velocities showed an identical value when the 
frequency is 1.0 Hz or higher. The F-K method has produced 
larger value when the frequency is 1.0 Hz or lower. The correlation 
coefficients can be calculated easily. 3 refs., 4 figs. 


14119 (CONF-9410320-, pp. 277-280) Synthetic seismo- 
grams by using a pseudospectral method. 5. Optimized 
differential operator for decaying high frequency noise. Furu- 
mura, T. (Hokkaido University of Education, Sapporo (Japan)); 
Takenaka, H. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Oct 1994. 308p. (in Japanese). From 91. SEGJ confer- 
ence; Akita (Japan); 3-5 Oct 1994. In Proceedings of the 91st 
SEGJ (the Society of Exploration Geophysicists of Japan) Confer- 
ence. Order Number DE95759035. Source: OSTI; NTIS; Available 
from The Society of Exploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, Japan. 

The pseudospectral method (P method) is a region type solution 
method by discretizing and solving numerically the calculation re- 
gion and the equation of motion. This paper considers the causes 
of and preventive measures against high-frequency noise problems 
that occur frequently in the P method. The P method divides the 
calculation region into lattices and derives the seismic wave fields 
by solving numerically the equation of motion for the wave fields in 
the region. The largest feature of the P method is to use Fourier 
conversion of a spatial differential equation and execute the 
calculation analytically in the wave space. However, the Fourier dif- 
ferential operation causes a problem that noises spread over the 
whole region quickly if a frequency noise generated halfway the 
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calculation accumulate and increase, or a calculation noise is gen- 
erated in a very small portion of the calculation region. This paper 
describes the features and causes of the frequency noise, and in- 
dicates a method to decay the high frequency in the wave space 
and a method to decay the high frequency in the time region as 
means to reduce the high-frequency noise generated in the numer- 
ical calculation. 8 figs. 


14120 (CONF-9410320-, pp. 281-285) Relation of the ana- 
lytical line integral solution of the potential and the quadratic 
form. Oyama, S. (Deep Ocean Resources Development Co. Ltd., 
Tokyo (Japan)); Murayama, N.; Endo, S. Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Oct 1994. 308p. (In Japan- 
ese). From 91. SEGJ conference; Akita (Japan); 3-5 Oct 1994. In 
Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference. Order Number DE95759035. 
Source: OSTI; NTIS; Available from The Society of Exploration 
Geophysicists of Japan, 2-18, Nakamagome, 2-chome, Ota-ku, 
Tokyo, Japan. 

This paper illustrates the analytical line integral solution of New- 
tonian potential U(P) by using a line integral analysis method. !n 
the analysis, unclear points have been discovered in the theory to 
introduce a partial derivative from the analytical solution, which 
made determination of truth or falsehood of the tertiary partial 
derivative impossible. These unclear points are elucidated in this 
paper. The U(P) has been defined, a polygonal cylindrical model 
was conceived that has a top and a bottom parallel with the X-Y 
plane, and the model was converted into a line integral. The 
present paper verifies that the line integral solution of the U(P) can 
be expressed by a quadratic form that uses the quadratic partial 
derivative as a coefficient. When an Eulerian identical order equa- 
tion of P-order is applied, the above mentioned quadratic partial 
derivative is determined as zero-order (p = 0), and the line integral 
analysis becomes an identical order equation of a second order (p 
= 2). In other words, the solution is expressed by the quadratic 
form. Tertiary and quaternary partial derivatives that are required to 
analyze gravity anomaly and magnetism anomaly were introduced, 
and the determination of truth or falsehood of the tertiary and qua- 
ternary partial derivatives has become possible. 1 ref. 


14121 (LA-SUB-95-16) Investigation of rifting processes in 
the Rio Grande Rift using data from an unusually large earth- 
quake swarm. Final report, October 1, 1992-September 30, 
1993. Sanford, A. (New Mexico Institute of Mining and Technology, 
Socorro, NM (United States)); Balch, R.; Hartse, H.; House, L. Los 
Alamos National Lab., NM (United States). [1995]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. Order Number DE95007623. Source: OSTI; NTIS; 
GPO Dep. 

Because the Rio Grande Rift is one of the best seismically in- 
strumented rift zones in the world, studying its seismicity provides 
an exceptional opportunity to elucidate the active tectonic pro- 
cesses within continental rifts. Beginning on 29 November 1989, a 
15 square km region near Bernardo, NM, produced the strongest 
and longest lasting sequence of earthquakes in the rift in 54 years. 
Our research focuses on the Bernardo swarm which occurred 40 
km north of Socorro, New Mexico in the axial region of the central 
Rio Grande rift. Important characteristics concerning hypocenters, 
fault mechanisms, and seismogenic zones are discussed. 


14122 (LA-UR-95-511) Extreme nonlinearity in rocks: An 
investigation using elastic pulse wave propagation. Van Den 
Abeele, K.E.A. Los Alamos National Lab., NM (United States). 
[1995]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9506141-1: 15. 
international congress on acoustics (ICA), Trondheim (Norway), 26- 
30 Jun 1995). Order Number DE95007879. Source: OSTI; NTIS; 
GPO Dep. 

Because of the presence of structural defects such as microc- 
racks and grain boundaries, the effective moduli in a highly 
disordered material change dramatically as a function of stress. 
Earth materials (rocks) are an important example of this type of 
disordered media and are of practical interest in geophysics and 
seismology. At the laboratory scale, static stress-strain theory and 
elastic resonance experiments on rocks suggest that the ratio of 
third order elastic constants to second-order elastic constants in 
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such materials is several orders of magnitude higher than in the 
case of ordinary uncracked materials. In this paper we report a 
model for that describes the nonlinear interaction of frequency com- 
ponents in arbitrary pulsed elastic waves during one-dimensional 
propagation in an infinite medium. The model is based on the use 
of one dimensional Green’s Function theory in combination with a 
perturbation method. A polynomial expansion is used for the stress- 
strain relation in which we account for four orders of nonlinearity. 
The perturbation expression corresponds to a higher order equiva- 
lent of the Burgers’ equation solution for velocity fields in solids. It 
has conceptual clarity and is easy to implement numerically, even 
with the inclusion of an arbitrary attenuation function. A comparison 
with experimental data on Berea sandstone is given to illustrate the 
model when used in an iterative procedure, and good agreement is 
obtained limiting model parameters up to cubic anharmonicity. The 
resulting values for the nonlinear parameters are several orders of 
magnitude larger than those for uncracked materials. Finally we 
discuss the values obtained for the dynamic nonlinearity parame- 
ters in comparison with static and resonance results. 


14123 (LBL-36515) Contact micromechanics in granular 
media with clay. Ita, S.L. Lawrence Berkeley Lab., CA (United 
States). Aug 1994. 194p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE95006566. Source: OSTI; NTIS; GPO Dep. 

Many granular materials, including sedimentary rocks and soils, 
contain clay particles in the pores, grain contacts, or matrix. The 
amount and location of the clays and fluids can influence the me- 
chanical and hydraulic properties of the granular material. This 
research investigated the mechanical effects of clay at grain-to- 
grain contacts in the presence of different fluids. Laboratory 
seismic wave propagation tests were conducted at ultrasonic fre- 
quencies using spherical glass beads coated with Montmorillonite 
clay (SWy-1) onto which different fluids were adsorbed. For all 
bead samples, seismic velocity increased and attenuation de- 
creased as the contact stiffnesses increased with increasing stress 
demonstrating that grain contacts control seismic transmission in 
poorly consolidated and unconsolidated granular material. Coating 
the beads with clay added stiffness and introduced viscosity to the 
mechanical contact properties that increased the velocity and at- 
tenuation of the propagating seismic wave. Clay-fluid interactions 
were studied by allowing the clay coating to absorb water, ethy! 
alcohol, and hexadecane. Increasing water amounts initially in- 
creased seismic attenuation due to clay swelling at the contacts. 
Attenuation decreased for higher water amounts where the clay ex- 
ceeded the plastic limit and was forced from the contact areas into 
the surrounding open pore space during sample consolidation. This 
work investigates how clay located at grain contacts affects the mi- 
cromechanical, particularly seismic, behavior of granular materials. 
The need for this work is shown by a review of the effects of clays 
on seismic wave propagation, laboratory measurements of attenua- 
tion in granular media, and proposed mechanisms for attenuation 
in granular media. 


14124 (SAND-94-2693) Comparison of stress-measuring 
techniques at the DNA-UTP site, Rodgers Hollow, Kentucky. 
Finley, R.E. Sandia National Labs., Albuquerque, NM (United 
States). Dec 1994. 124p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-94AL85000. Order Number 
DE95007713. Source: OSTI; NTIS; GPO Dep. 

The Defense Nuclear Agency (DNA) is developing explosives 
technology through its Underground Technology Program (UTP). 
Sandia National Laboratories (SNL) has supported the DNA by 
conducting research to characterize the in situ stress and rock 
mass deformability at one of the UTP underground sites at 
Rodgers Hollow, near Louisville, Kentucky on the Fort Knox Mili- 
tary Reservation. The purpose of SNL's testing was to determine 
the in situ stress using three different measurement techniques 
and, if possible, to estimate the rock mass modulus near the un- 
derground opening. The three stress-measuring techniques are (1) 
borehole deformation measurements using overcoring, (2) Anelas- 
tic Strain Recovery (ASR) complemented by laboratory ultrasonic 
and mechanical properties testing, and (3) the in situ flatjack tech- 
nique using cancellation pressure. Rock mass modulus around the 
underground opening was estimated using the load deformation 





history of the flatjack and surrounding rock. Borehole deformation 
measurements using the overcoring technique probably represent 
the most reliable method for in situ stress determination in bore- 
holes up to 50 ft (15 m) deep in competent rock around an isolated 
excavation. The technique is used extensively by the tunneling and 
mining industries. The ASR technique is also a core-based tech- 
nique and is used in the petroleum and natural gas industries for 
characterization of in situ stress from deep boreholes. The flatjack 
technique has also been used in the tunneling and mining indus- 
tries, and until recently has been limited to measurement of the 
stress immediately around the excavation. Results from the flatjack 
technique must be further analyzed to calculate the in situ stress in 
the far field. 


14125 (UCRL-JC—117673) Remote measurement of ground 
temperature and emissivity. Henderson, J.R. Lawrence Liver- 
more National Lab., CA (United States). Jun 1994. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-940723-35: Annual meeting of the Society 
of Photo-Optical Instrumentation Engineers, San Diego, CA (United 
States), 24-29 Jul 1994). Order Number DE95008055. Source: 
OSTI; NTIS; GPO Dep. 

TAISIR, Temperature and Imaging System InfraRed, is a nomi- 
nally satellite based platform for remote sensing of the earth. One 
of its design features is to acquire atmospheric data simultaneous 
with ground data, resulting in minimal dependence on external at- 
mospheric models for data correction. Extensive modeling of the 
rms error of determining a ground temperature and emissivity for a 
gray body has been performed as a function of integration time, 
spectroscopic resolution of the system, ground emissivity, atmo- 
spheric variables, and atmospheric data accuracy. We find that 
increased resolution improves measurement accuracy by empha- 
sizing those regions where the atmospheric transmission is highest 
and atmospheric emission/absorption lowest. We find rms tempera- 
ture errors <1K and rms emissivity errors <0.01 are obtainable for 
reasonable seeing and with sufficient information about the atmos- 


phere. A new method is developed for modeling the dependence 
of the band-averaged transmission and emission. Monte Carlo sim- 
ulations of satellite data taken using a multi-angle technique are 
used to derive signal-to-noise requirements. The applicability of 
those results to the TAISIR system requirements are discussed. 
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14126 (LA-12835-C, pp. 1-11) TALK - simulating accelera- 
tor radiation environments. Metropolis, N. Los Alamos National 
Lab., NM (United States). Oct 1994. (CONF-930168—: Simulating 
accelerator radiation environments workshop, Santa Fe, NM 
(United States), 11-15 Jan 1993). In Proceedings of the Workshop 
on Simulating Accelerator Radiation Environments. 269p. Order 
Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

This talk provides a glimpse of the early history of computer sci- 
ence. Early in this context means at its evolutionary stage, mid 
1950's and before. He traces the early work on such devices, and 
the way they were treated within the scientific establishment, and 
how the attitude of certain individuals to their value was pivotal to 
their use, application, and spread within the scientific community. 


14127 (UCRL-JC—119872) Beginning to edit physics. Mur- 
phy, P.W. Lawrence Livermore National Lab., CA (United States). 
1 Feb 1995. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9504128-1: 42. 
Society for Technical Communication annual conference, Washing- 
ton, DC (United States), 23-26 Apr 1995). Order Number 
DE95008374. Source: OSTI; NTIS; GPO Dep. 

A physicist-turned-editor shows you the basics required for 
copyediting physics papers (physical quantities, symbols, units, sci- 
entific notation, the structure of mathematical expressions, the 
nature of graphs), and points the way to learning enough “editorial 
physics” to begin substantive editing. 
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14128 (DESY-94-214) On the role of non-periodic orbits in 
the semiclassical quantization of the truncated hyperbola bil- 
liard. Aurich, R. (Hamburg Univ. (Germany). 2. Inst. fuer 
Theoretische Physik); Hesse, T.; Steiner, F. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Nov 1994. 10p. 
Sponsored by Deutsche Forschungsgemeinschaft, Bonn (Ger- 
many). Contract DFG Ste 241/4-6; Contract DFG Ste 241/61. 
Order Number DE95762650. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Based on an accurate computation of the first 1851 quantal en- 
ergy levels of the truncated hyperbola billiard, we have found an 
anomalous long-range modulation in the integrated level density. It 
is shown that the observed anomaly can be explained by an addi- 
tional term in Gutzwiller's trace formula. This term is given as a 
sum over families of closed, non-periodic orbits which are reflected 
in a point of the billiard boundary where the boundary is 
continuously differentiable, but its curvature radius changes discon- 
tinuously. (orig.) 


14129 (DESY-94-241) Gutzwiller’s octagon and the trian- 
gular billiard 1T*(2,3,8) as models for the quantization of 
chaotic systems by Selberg’s trace formula. Ninnemann, H. 
(Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik). 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Dec 1994. 104p. Sponsored by Deutsche Forschungsgemein- 
schaft, Bonn (Germany). Contract DFG Ste 241/7-1. Order Number 
DE95762601. Source: OSTI; NTIS (US Sales Only); INIS. 

Two strongly chaotic systems are investigated with respect to 
quantization rules based on Selberg’s trace formula. One of them 
results from the action of a particular strictly hyperbolic Fuchsian 
group on the Poincare disk, leading to a compact Riemann surface 
of genus g=2. This Fuchsian group is denoted as Gutzwiller’s 
group. The other one is a billiard inside a hyperbolic triangle, which 
is generated by the operation of a reflection group denoted as 
T*(2,3,8). Since both groups belong to the class of arithmetical 
groups, their elements can be characterized explicitly as 2x2 matri- 
ces containing entries, which are algebraic numbers subject to a 
particular set of restrictions. In the case of Gutzwiller’s group this 
property can be used to determine the geodesic length spectrum of 
the associated dynamical system completely up to some cutoff 
length. For the triangular billiar T*(2,3,8) the geodesic length spec- 
trum is calculated by building group elements as products of a 
suitable set of generators and separating a unique representative 
for each conjugacy class. The presence of reflections in T*(2,3,8) 
introduces additional classes of group elements besides the hyper- 
bolic ones, which correspond to periodic orbits of the dynamical 
system. Due to different choices of boundary conditions along the 
edges of the fundamental domain of T*(2,3,8), several quantum 
mechanical systems are associated to one classical system. It has 
been observed, that these quantum mechanical systems can be di- 
vided into two classes according to the behavior of their spectral 
statistics. This peculiarity is examined from the point of view of 
classical quantities entering quantization rules. It can be traced 
back to a subtle influence of the boundary conditions, which intro- 
duces contributions from non-periodic orbits for one of the two 
classes. (orig.) 


14130 (IC-94/199) Value distribution theory of holomorphic 
curves into complex projective algebraic varieties and geomet- 
ric diophantine problems. Kobayashi, R. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1994. 38p. Order Number 
DE95625511. Source: OSTI; NTIS (US Sales Only); INIS. 

We introduce a new technique transforming a holomorphic curve 
into a higher dimensional projective algebraic variety, f : C — X, to 
a system of holomorphic maps between appropriate Riemann sur- 
faces, {, : Y, — S,}. Then we apply this transformation and its 
modifications to settle the conjectural Second Main Theorem in 
Nevanlinna theory for holomorphic curves into smooth complex 
projective algebraic varieties. Applications to geometric Diophantine 
problems are discussed. (author). 25 refs. 


14131 (IC—94/245) On the Alexander duality theorem. Abd 
El-Sattar, A. Dabbour (International Centre for Theoretical Physics, 
Trieste (Italy)); Abujabal, H.A.S. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1994. 6p. Order Number DE95625512. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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The aim of the present article is to make a survey and prove the 
main results which are necessary for a proof of the generalization 
of Alexander duality theorem of W.S. Massey. (author). 18 refs. 


14132 (IC-94/255) On the D-functor associated with coho- 
mology. Abd El-Sattar, A. Dabbour (International Centre for 
Theoretical Physics, Trieste (Italy)); Al-Ghamdi, M.A. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1994. 7p. Order 
Number DE95625513. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the present work is to follow the D-functors and mod- 
ify it to be able to correct the errors in Cogosvili's paper ‘on some 
properties of D-functions generated by cohomology’. Moreover, we 
state and prove the sufficient conditions which guarantee the ex- 
actness of the D-functor. (author). 14 refs. 


14133 (IC-94/257) Semk-simple continued fractions and 
diophantine equations for real quadratic fields. Zhang Xianke. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1994. 9p. Order Number DE95625514. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Main theorem: the equation x* - my* = c has an integer solution 
if and only if c = (-1)'Q; for some semi-simple continued-fraction 
expansion ,/m = [bo, b;, bo, ...] and some 0 < i is an element of 
Z, where Q; denotes the i-th complete denominator of the expan- 
sion, i.e. [b;, bj,4,...] = (,/m + P/Q; (Pj, Q; is an element of Z). 
Here by semi-simple one means b, could be negative (and posi- 
tive) integers. Such expansion with minimal modul Q; are also 
discussed. (author). 9 refs. 


14134 (IC—94/262) An inner product for a topological alge- 
bra. Mohammad, N. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1994. 11p. Order Number DE95625515. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An inner product is defined on a commutative semisimple Frechet 
Q-algebra A. Several conditions concerning the completeness of 
the resultant inner product space Ap are established. Furthermore, 
a necessary condition is investigated under which Az is shown to 
be incomplete. Also, it is proved that each maximal ideal M of A 
with M' + { 0 } is Ap-closed and A = M + M’. (author). 5 refs. 


14135 (IC-94/293) Flows method in global analysis. Duong 
Minh Duc. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1994. 14p. Order Number DE95625516. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We study the gradient flows method for W"P (M,N) where M and 
N are Riemannian manifold and r may be less than m/p. We local- 
ize some global analysis problem by constructing gradient flows 
which only change the value of any u in W"P (M,N) in a local chart 
of M. (author). 24 refs. 


14136 (IC—94/310) Controllability of linear vector fields on 
Lie groups. Ayala, V.; Tirao, J. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1994. 28p. Order Number 
DE95625517. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we shall deal with a linear control system = defined 
on a Lie group G with Lie algebra g. The dynamic of & is deter- 
mined by the drift vector field which is an element in the normalizer 
of g in the Lie algebra of all smooth vector field on G and by the 
control vectors which are elements in g considered as left-invariant 
vector fields. We characterize the normalizer of g identifying vector 
fields on G with C™-functions defined on G into g. For this class of 
control systems we study algebraic conditions for the controllability 
problem. Indeed, we prove that if the drift vector field has a singu- 
larity then the Lie algebra rank condition is necessary for the 
controllability property, but in general this condition does not deter- 
mine this property. On the other hand, we show that the rank 
(ad-rank) condition is sufficient for the controllability of £. In particu- 
lar, we extend the fundamental Kalman’s theorem when G is an 
Abelian connected Lie group. Our work is related with a paper of L. 
Markus and we also improve his results. (author). 7 refs. 


14137 (IC-94/317) L°-error estimates of a finite element 
method for the Hamilton-Jacobi-Bellman equations. Bould- 
brachene, M. International Centre for Theoretical Physics, Trieste 


(Italy). Nov 1994. 9p. Order Number DE95625518. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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We study the finite element approximation for the solution of the 
Hamilton-Jacobi-Bellman equations involving a system of quasi- 
variational inequalities (QVI). We also give the optimal L©-error 
estimates, using the concepts of subsolutions and discrete regular- 
ity. (author). 7 refs. 


14138 (IC—94/319) BVP and a nonlinear non-uniformly e- 
liptic systems of equations. Mamourian, A. (International Centre 
for Theoretical Physics, Trieste (Italy)); Shams, B. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1994. 10p. Order 
Number DE95625519. Source: OSTI; NTIS (US Sales Only); INIS. 
This work deals with linear boundary value problems for the sys- 
tems of nonlinear equations with degeneration of ellipticity in two 
dimensional domains. The existence and uniqueness of the solu- 
tion of the boundary value problem in the case of non-uniformly 
ellipticity of the equations has been proved. (author). 23 refs. 


14139 (IC-94/343) A geometric view on BRST extension of 
the phase space. Kyuldjiev, A. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1994. 7p. Grant PHI-215; PHI-318. Or- 
der Number DE95625520. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The role of complex polarizations is emphasized as providing 
coordinate-free approach to creation and annihilation operators 
needed for particle interpretation. With their help a proposition is 
made for explanation of BRST extension of the phase space due 
to fixing to zero the number of particles corresponding to constraint 
functions. The procedure treats the case when no group action is 
assumed and does not require any form of supersymmetry. (au- 
thor). 19 refs. 


14140 (IC-94/349) L, - entire functions of exponential 
type. Ha Huy Bang. International Centre for Theoretical Physics, 
Trieste (italy). Nov 1994. 8p. Order Number DE95625521. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper we generalize a result showing a relation between 
behaviour of the sequence of norms of derivatives of a function 
and the support of its Fourier transform to n - dimensional case. As 
consequences of the results, we obtain some Paley - Wiener - 
Schwartz theorems (for nonconvex cases). (author). 9 refs. 


14141 (IC-94/350) A remark on the Bernstein-Nikolskii in- 
equality. Ha Huy Bang. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1994. 7p. Order Number DE95625522. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Certain criteria for a function from an arbitrary Orlicz space hav- 
ing spectrum contained in parallelepiped A, = { €: modul €j < aj, j 
= 1,...,n }, are established in this note. (author). 7 refs. 


14142 (IC—94/352) Finite-dimensional representations of 
the quantum superalgebra U,[gl(2/2)] Il: Nontypical representa- 
tions at generic q. Nguyen Anh Ky (international Centre for 
Theoretical Physics, Trieste (Italy)); Stoilova, N.I. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1994. 49p. Order 
Number DE95625523. Source: OSTI; NTIS (US Sales Only); INIS. 

The construction approach proposed in the previous paper Ref.1 
allows us there and in the present paper to construct at generic 
deformation parameter q all finite-dimensional representations of 
the quantum Lie superalgebra U,[gl(2/2)]. The finite-dimensional 
Ug[gl(2/2)]-modules W% constructed in Ref.1 are either irreducible 
or indecomposable. If a module W® is indecomposable, i.e. when 
the condition (4.41) in Ref.1 does not hold, there exists an invariant 
maximal submodule of W%5, to say I%,, such that the factor- 
representation in the factor-module W%/I%, is irreducible and called 
nontypical. Here, in this paper, indecomposable representations 
and nontypical finite-dimensional representations of the quantum 
Lie superalgebra U,|[gl(2/2)] are considered and classified as their 
module structures are analyzed and the matrix elements of all non- 
typical representations are written down explicitly. (author). 23 refs. 


14143 (IC-94/357) Estimates on the minimal period for 
periodic solutions of nonlinear second order Hamiltonian sys- 
tems. Yiming Long. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1994. 7p. Order Number DE95625524. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper, we prove a sharper estimate on the minimal period 
for periodic solutions of autonomous second order Hamiltonian 





systems under precisely Rabinowitz’ superquadratic condition. (au- 
thor). 20 refs, 1 fig. 


14144 (IC-94/361) On subgroups of the general linear 
group over a commutative von Neumann regular ring. Bui 
Xuan Hai (international Centre for Theoretical Physics, Trieste 
(Italy)); Tran Ngoc Hoi. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1994. 10p. Order Number DE95625525. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Let R be a commutative von Neumann regular ring. In this paper 
we study the lattice of subgroups of the general linear group G = 
GL,(R) containing the group D = D,(R) of diagonal matrices. We 
show that, if R satisfies some condition, then for every such sub- 
group H there is a uniquely determined D-net o of ideals such that 
G(c) < H < N(c), where N(c) is the normalizer of G(c), a D-net 
subgroup. (author). 7 refs. 


14145 (IC—94/362) On subgroups of the special linear 
group over a non-commutative local ring. Bui Xuan Hai. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1994. 11p. 
Order Number DE95625526. Source: OSTI; NTIS (US Sales Only); 
INIS. 

For an arbitrary non-commutative local ring we study the lattice 
of subgroups of the special linear group SL,(R) of degree n> 3 
over R containing the group SD,(R,J) of "diagonal mod J” matri- 
ces, where J = J(R) is Jacobson radical of R. (author). 12 refs. 


14146 (IC-94/368) A general Euclidean connection for 
so(n,m) lie algebra and the algebraic approach to scattering. 
lonescu, R.A. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1994. 6p. Order Number DE95625527. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We obtain a general Euclidean connection for so(n,m). This Eu- 
clidean connection allows an algebraic derivation of the S matrix 
and it reduces to the known one in suitable circumstances. (au- 
thor). 8 refs. 


14147 (IC—94/369) On Euclidean connections for su(1,1), 
$U,(1,1) and the algebraic approach to scattering. lonescu, 
R.A. International Centre for Theoretical Physics, Trieste (italy). 
Nov 1994. 6p. Order Number DE95625528. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We obtain a general Euclidean connection for su(1,1) and 
suq(1,1) algebras. Our Euclidean connection allows an algebraic 
derivation for the S matrix. These algebraic S matrices reduce to 
the known ones in suitable circumstances. Also, we obtain a map 
between su(1,1) and sug(1,1) representations. (author). 8 refs. 


14148 (IC-94/370) Approximation of a solution for a K- 
positive definite operator equation. Chidume, C.E. (international 
Centre for Theoretical Physics, Trieste (Italy)); Osilike, M.O. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1994. 
8p. Order Number DE95625529. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Let E be a separable q-uniformly smooth Banach space, q > 1, 
and let A : D(A) is contained in-bar E — E be a K-positive definite 
operator. Let f is an element of E be arbitrary. An iterative method 
is constructed which converges strongly to the unique solution of 
the equation Ax = f. Our result resolves two questions raised in 
Chidume and Aneke (Applicable Analysis Vol. 50 (1993), p. 293). 
(author). 13 refs. 


14149 (IC-94/371) Quantum canonical transformations re- 
visited. Shiekh, A.Y. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1994. 9p. Order Number DE95625530. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A preferred form for the path integral discretization is suggested 
that allows the implementation of canonical transformations in 
quantum theory. (author). 21 refs. 


14150 (IC-94/374) Existence results for differential equa- 
tions with deviating arguments. Walo Omana, R. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1994. 9p. Order 
Number DE95625531. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper is devoted to the existence of solution of differential 
equations satisfying appropriate boundary conditions and using the 
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topological transversality methods to give an answer to this bound- 
ary value problem. 5 refs. 


14151 (IC—94/375) On the existence of solutions for func 
tional differential equations. Walo Omana, R. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1994. 9p. Order 
Number DE95625532. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the paper is to extend the Granas Topological 
Transversality Method used in boundary value problems for func- 
tional differential equations for first and second order, to the case 
of n-th order functional differential equations. 15 refs. 


14152 (IC—94/376) Automorphisms of double coverings of 
curves. Torres, F. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1994. 21p. Order Number DE95625533. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We study automorphisms of curves that commute with each 
other. We prove that the order and the number of fixed points of 
one of them satisfy certain relations involving those of the other. 
Then, we specialize our results to the case of double coverings of 
curves. For instance, if the genus of the curve is at least 47 + 2 
and + >= 1 (7 = the genus of the covered curve) we prove that 
the order of an automorphism is bounded above by 2+ + 1 (resp. 
4+ + 2) provided it is prime (resp. it has at least five fixed points). 
We also improve Farkas’ bound on the number of fixed points 
namely 47 + 4 by showing that it involves the order of the auto- 
morphism except in the case of even order when such an 
improvement is obtained provided the automorphism and the 7- 
involution has at least one common fixed point. (author). 15 refs. 


14153 (IC-94/379) Canonical generators of the cohomol- 
ogy of moduli of parabolic bundles on curves. Biswas, |.; 
Raghavendra, N. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1994. 21p. Order Number DE95625534. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We determine generators of the rational cohomology algebras of 
moduli spaces of parabolic vector bundles on a curve, under some 
‘primality’ conditions on the parabolic datum. These generators are 
canonical in a precise sense. Our results are new even for usual 
vector bundles (i.e., vector bundles without parabolic structure) 
whose rank is greater than 2 and is coprime to the degree; in this 
case, they are generalizations of a theorem of Newstead on the 
moduli of vector bundles of rank 2 and odd degree. (author). 11 
refs. 


14154 
Ampere equations. Wang Xujia. International Centre for 
Theoretical Physics, Trieste (Italy). Dec 1994. 16p. Order Number 
DE95625535. Source: OSTI; NTIS (US Sales Only); INIS. 
Consider the Monge-Ampere equation det(D*u) = f(x) in a con- 
vex domain Q is contained in R" subject to the Dirichlet boundary 
condition u = ¢ on 6 Q. We prove that if § Q and ¢ are C* smooth, 
and f(x) is an element of C® (Q-bar) for some a is an element of 
(0,1), then the solution u is an element of C?** (Q-bar). We also 
give examples to show that if 6 Q or ¢ is only C2:1 smooth, the so- 
lution may not be C* smooth near the boundary. (author). 12 refs. 


14155 (IC—94/382) Existence of convex hypersurfaces in 
R"*' with prescribed Gauss-Kronecker curvature. Wang Xujia. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1994. 34p. Order Number DE95625536. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this paper we employ the variational principle together with a 
priori estimates to prove the existence of convex hypersurfaces so 
that their Gauss-Kronecker curvature is equal to a given positive 
function f(x). (author). 13 refs. 


14156 (IC-95/2) Observability of linear control systems on 
Lie groups. Ayala, V.; Hacibekiroglu, A.K. International Centre for 
Theoretical Physics, Trieste (Italy). Jan 1995. 18p. Order Number 
DE95625537. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we study the observability problem for a linear con- 
trol system = on a Lie group G. The drift vector field of = is an 
infinitesimal automorphism of G and the control vectors are ele- 
ments in the Lie algebra of G. We establish algebraic conditions to 
characterize locally and globally observability for £. As in the linear 
case on R", these conditions are independent of the control vector. 


(IC-94/381) C** estimates for solutions of Monge- 
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We give an algorithm on the co-tangent bundle of G to calculate 
the equivalence class of the neutral element. (author). 6 refs. 


14157 (i\C-95/3) Deformation retracts of Stein spaces. 
Hamm, H. (Westfalische Wilhelms Univ. Muenster, Muenster (Ger- 
many). Mathematisches Inst.); Mihalache, N. International Centre 
for Theoretical Physics, Trieste (Italy). Jan 1995. 10p. Order Num- 
ber DE95625538. Source: OSTI; NTIS (US Sales Only); INIS. 

If X is an n-dimensional Stein space, it was proved that X has 
the homotopy type of a CW-complex of dimension<n and in the al- 
gebraic case this was proved with the additional conclusion that 
the CW-complex is finite. In this paper the authors give an answer 
to the question if there exists a subset Q of X with the same topo- 
logical properties as X, for instance Q is a strong deformation 
retract of X, and Q is a CW-complex of dimension<n. 15 refs. 


14158 (IC-95/8) Existence of positive solutions of higher 
order ordinary differential equations. Walo Omana, R. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jan 1995. 7p. 
Order Number DE95625539. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The n-th order differential equations are considered. After estab- 
lishing the existence results of positive solutions to the boundary 
value problem, these results are applied to concrete situations and 
an extension of some known results is obtained as a by-product. 8 
refs. 


14159 (LBL-36659) Tables of SU(3) isoscalar factors. Kaed- 
ing, T.A. Lawrence Berkeley Lab., CA (United States). 16 Feb 
1995. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (UCB-PTH-95/01). Or- 
der Number DE95009375. Source: OSTI; NTIS; INIS; GPO Dep. 

The Clebsch-Gordan coefficients of SU(3) are useful in calcula- 
tions involving baryons and mesons, as well as in calculations 
involving arbitrary numbers of quarks. For the latter case, one 
needs the coupling constants between states of nonintegral hyper- 
charges. The existing published tables are insufficient for many 
such applications, and therefore we have compiled this collection. 
This report supplies the isoscalar factors required to reconstruct 
the Clebsch-Gordan coefficients for a large set of products of rep- 
resentations. 


14160 (LBL-36746) Realization of vector fields for quantum 
groups as pseudodifferential operators on quantum spaces. 
Chu, Chong-Sun; Zumino, B. Lawrence Berkeley Lab., CA (United 
States). 24 Jan 1995. 16p. Sponsored by USDOE, Washington, 
DC (United States);National Science Foundation, Washington, DC 
(United States). DOE Contract AC03-76SF00098. GRANT PHY-90- 
21139. (CONF-950175—1: 20. international conference on group 
theory methods in physics, Toyonak (Japan), 24 Jan 1995). Order 
Number DE95008485. Source: OSTI; NTIS; INIS; GPO Dep. 

The vector fields of the quantum Lie algebra are described for 
the quantum groups GL,(n), SL,(N) and SO,(N) as pseudodiffer- 
ential operators on the linear quantum spaces covariant under the 
corresponding quantum group. Their expressions are simple and 
compact. It is pointed out that these vector fields satisfy certain 
characteristic polynomial identities. The real forms SU,(N) and 
SO,(N,R) are discussed in detail. 


14161 (NEI-NO-481) Studies of particles statistics in one 
and two dimensions, based on the quantization methods of 
Heisenberg, Schroedinger and Feynman. Myrheim, J. Trondheim 
Univ. (Norway). Jun 1993. [125p.] Order Number DE95625540. 
Source: OSTI; NTIS; INIS. 

Reprints of five previously printed papers are attached. 

The thesis deals with the application of different methods to the 
quantization problem for system of identical particles in one and 
two dimensions. The standard method is the analytic quantization 
method due to Schroedinger, which leads to the concept of frac- 
tional statistics in one and two dimensions. Two-dimensional 
particles with fractional statistics are well known by the name of 
anyons. Two alternative quantization methods are shown by the 
author, the algebraic method of Heisenberg and the Feynman path 
integral method. The Feynman method is closely related to the 
Schroedinger method, whereas the Heisenberg and Schroedinger 
methods may give different results. The relation between the 
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Heisenberg and Schroedinger methods is discussed. The Heisen- 
berg method is applied to the equations of motion of vortices in 
superfluid helium, which have the form of Hamiltonian equations 
for a one-dimensional system. The same method is also discussed 
more generally for systems of identical particles in one and two di- 
mensions. An application of the Feynman method to the problem 
of computing the equation of state for a gas of anyons is pre- 
sented. 104 refs., 4 figs. 


14162 (ORNL/TM-12890) A new shared-memory program- 
ming paradigm for molecular dynamics simulations on the 
Intel Paragon. D’Azevedo, E.F.; Romine, C.H. Oak Ridge National 
Lab., TN (United States). Dec 1994. 62p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95007289. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the use of shared memory emulation with 
DOLIB (Distributed Object Library) to simplify parallel programming 
on the Intel Paragon. A molecular dynamics application is used as 
an example to illustrate the use of the DOLIB shared memory 
library. SOTON-PAR, a parallel molecular dynamics code with ex- 
plicit message-passing using a Lennard-Jones 6-12 potential, is 
rewritten using DOLIB primitives. The resulting code has no explicit 
message primitives and resembles a serial code. The new code can 
perform dynamic load balancing and achieves better performance 
than the original parallel code with explicit message-passing. 
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14163 (CEA-CONF-11914) Status of pulse tube develop- 
ment at CEA/SBT. Ravex, A.; Rolland, P. CEA Centre d'Etudes 
de Grenoble, 38 (France). Dept. de Recherche Fondamentale sur 
la Matiere Condensee. 1994. 5p. (CONF-9406202-: 5. European 
symposium on space and environmental control systems and 24th 
international conference on environmental systems, Friedrichshafen 
(Germany), 20-23 Jun 1994). Order Number DE95625560. Source: 
OSTI; NTIS (US Sales Only); INIS. 

interest in the pulse tube comes from its potential for high relia- 
bility and low level of induced vibration. A numerical model has 
been developed to provide a tool for practical design. It has been 
successfully validated against the experimental results obtained 
with a single stage double inlet pulse tube which has achieved a 
temperature of 28 K at a frequency of a few Hz. Further develop- 
ments have demonstrated the capability of operating a pulse tube 
at higher frequencies in association with a Stirling pressure oscilla- 
tor. Current projects include coaxial geometry for miniature pulse 
tubes with linear resonant pressure oscillators. A 4 K multistaged 
pulse tube is also in development. (authors). 5 figs., 12 refs. 


14164 (LA-UR-95-570) Deposition and surface treatment 
with intense pulsed ion beams. Olson, J.C. (Los Alamos Na- 
tional Lab., NM (United States)); Davis, H.A.; Rej, D.J.; Waganaar, 
W.J.; Stinnett, R.W.; Mcintyre, D.C. Los Alamos National Lab., NM 
(United States). 8 Feb 1995. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950201—7: Annual meeting and exhibition of the Minerals, 
Metals and Materials Society, Las Vegas, NV (United States), 12- 
16 Feb 1995). Order Number DE95007885. Source: OSTI; NTIS; 
GPO Dep. 

Intense pulsed ion beams (500 keV, 30 kA, 0.5 ys) are being in- 
vestigated for materials processing. Demonstrated and potential 
applications include film deposition, glazing and joining, alloying 
and mixing, cleaning and polishing, corrosion improvement, poly- 
mer surface treatments, and nanophase powder synthesis. Initial 
experiments at Los Alamos have emphasized thin-film formation by 
depositing beam ablated target material on substrates. We have 
deposited films with complex stoichiometry such as YBazCu307_,, 
and formed diamond-like-carbon films. instantaneous deposition 
rates of 1 mm/sec have been achieved because of the short ion 
range (typically 1m), excellent target coupling, and the inherently 
high energy of these beams. Currently the beams are produced in 
single shot uncomplicated diodes with good electrical efficiency. 
High-voltage modulator technology and diodes capable of repetitive 
firing, needed for commercial application, are being developed. 





14165 (LA-UR-95-837) Development of an optical trap as 
an ultra-sensitive analytical tool. Vieira, D.J. (Los Alamos Na- 
tional Lab., NM (United States)); Sandberg, V.; Tupa, D.; Wouters, 
J.M.; Guckert, R.; Preston, D.W. Los Alamos National Lab., NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
950226-16: SPIE ‘95: SPIE conference on optics, electro-optics, 
and laser application in science, engineering and medicine, San 
Jose, CA (United States), 5-10 Feb 1995). Order Number 
DE95007843. Source: OSTI; NTIS; GPO Dep. 

The use of an optical trap for the quantitative detection of small 
numbers of radioactive atoms is featured. Presently under con- 
struction is a system consisting of a high-efficiency magneto-optical 
trap (MOT) coupled to a mass separator. Mass-separated samples 
will be implanted into a thin platinum foil, subsequently released 
from the foil by heating, and resonantly trapped in the MOT. The 
number of atoms in the trap will be quantitatively deduced from the 
amplitude of the fluorescence signal. Measurements for different 
isotopes are planned by appropriately shifting the trapping and 
repumping laser frequencies of the optical trap. Our initial investi- 
gations will concentrate on the determination of trace amounts of 
35Cs and '97Cs. 


14166 (NIFS-PROC—18, pp. 36-45) A study on successive 
generation of intense pulsed ion beams by the inverse pinch 
lon diode. Hashimoto, Yoshiyuki (Himeji Inst. of Tech., Hyogo 
(Japan)); Yatsuzuka, Mitsuyasu; Nobuhara, Sadao. National Inst. 
for Fusion Science, Nagoya (Japan). Jun 1994. (CONF-931287-: 
Research meeting on ‘physics of high energy density plasmas pro- 
duced by pulsed power’, Nagoya (Japan), 17-18 Dec 1993). In 
Physics of high energy density plasmas produced by pulsed power. 
219p. Order Number DE95703927. Source: OSTI; NTIS; INIS. 

Successive generation of intense pulsed ion beams was studied 
experimentally by the inverse pinch ion diode. When the anode of 
metals or plastics is used as an ion source, the diode impedance 
and the ion beam current were changed with every shots of opera- 
tion. In case of a copper anode, the ion current at the tenth shot 
was reduced to one half or one third than that at the first shot. Us- 
ing soda-lime glass (NagO-CaO-5SiO2) surface of which vacuum 
oil or Aquadag was coated as the ion source, the diode impedance 
and the ion current remained constant during 25-30 shots. Using 
the vacuum oil ion source, the most dominant species in the ion 
beam was C* which has energy in the range of 150-200 keV. The 
current density of the ion beam at 120 mm behind the anode was 
about 100 A/cm?. (author). 


14167 (NIFS-PROC—18, pp. 173-180) High resolution diag- 
nostics of intense ion diodes and key issues for bright light 
ion beam generation. Horioka, Hazuhiko (Tokyo Inst. of Tech. 
(Japan)). National Inst. for Fusion Science, Nagoya (Japan). Jun 
1994. (CONF-931287—: Research meeting on ‘physics of high en- 
ergy density plasmas produced by pulsed power’, Nagoya (Japan), 
17-18 Dec 1993). In Physics of high energy density plasmas pro- 
duced by pulsed power. 219p. Order Number DE95703927. 
Source: OSTI; NTIS; INIS. 

Progress in the diagnostic techniques of high power vacuum 
gaps has stimulated the development of analytical and numerical 
calculation of the diode physics. These developments have made 
clear the diode physics and key issues for bright light ion beam 
generation. In this report recent diagnostic techniques of the accel- 


eration gaps are reviewed and those issues are briefly discussed. 
(author). 
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Refer also to citation(s) 13622, 13835, 13866, 13867, 13868, 
13869, 14136, 14156, 14675 


14168 (DESY-—94-237) The 10-D chiral null model and the 
relation to 4D _ string solutions. Behrndt, K. (Deutsches 
Elektronen-Synchrotron (DESY), Zeuthen (Germany). Inst. fuer 
Hochenergiephysik). Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Dec 1994. 13p. 
(HEP-TH-9412162). Order Number DE95764378. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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The chiral null model is a generalization of the fundamental 
string and gravitational wave background. It is an example of a 
conformally invariant model in all orders in a’ and has unbroken 
supersymmetries. In a Kaluza-Klein approach we start in 10 dimen- 
sions and reduce the model down to 4 dimensions without making 
any restrictions. The 4-D field content is given by the metric, tor- 
sion, dilaton, a moduli field and 6 gauge fields. This model is 
self-dual and near the singularities asymptotically free. The relation 
to known IWP, Taub-NUT and rotating black hole solutions is dis- 
cussed. (orig.) 


14169 (DOE/ET/53088-696) “Heavy light bullets” in 
electron-positron plasma. Berezhiani, V.|. (International Centre 
for Theoretical Physics, Trieste (Italy)); Mahajan, S.M. Texas Univ., 
Austin, TX (United States). Inst. for Fusion Studies. Mar 1995. 42p. 
Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FGO05-80ET53088. (IFSR-696). Order Number 
DE95008751. Source: OSTI; NTIS; INIS; GPO Dep. 

The nonlinear propagation of circularly polarized electromagnetic 
waves with relativistically strong amplitudes in an unmagnetized 
hot electron-positron plasma with a small fraction of ions is investi- 
gated. The possibility of finding localized solutions in such a 
plasma is explored. It is shown that these plasmas support the 
propagation of “heavy light bullets”; nondiffracting and nondisper- 
sive electromagnetic (EM) pulses with large density bunching. 


14170 (IAEA-TECDOC—777, pp. 43-65) A new approach to 
the transport problem. Limic, N. (Rudjer Boskovic Inst., Zagreb 
(Croatia)); Legovic, T. International Atomic Energy Agency, Vienna 
(Austria). Dec 1994. (CONF-9306414—-: Final research co- 
ordination meeting on mathematical models and their applications 
to isotope studies in groundwater hydrology, Vienna (Austria), 1-4 
Jun 1993). In Mathematical models and their applications to isotope 
studies in groundwater hydrology. Proceedings of a final research 
co-ordination meeting held in Vienna, 1-4 June 1993. 283p. Order 
Number DE95624778. Source: OSTI; NTIS (US Sales Only); INIS. 

In the first part the assumptions of stochastic transport, from 
which the conventional dispersion equation is derived, are recon- 
sidered. From more general assumptions on velocity fluctuations an 
equation that generalizes the conventional dispersion equation is 
derived. The two equations, conventional and generalized disper- 
sion equations, are compared and properties discussed. Conditions 
are examined under which use of conventional dispersion equation 
is allowed. In the second part, the velocity fluctuations are as- 
sumed to have bounded realizations and a new class of models of 
transport in the mean is derived. This new class essentially differs 
from the conventional dispersion equation. The basic feature of 
models is a finite velocity of spreading of substance from source. 
Finally the transport of substance in groundwaters is studied using 
the new class of models. A simpler subclass of models is derived 
and applied for the description of tracer in karstic groundwaters of 
the Istra peninsula. (author). 6 refs, 10 figs, 1 tab. 


14171 (IC—94/210) Technical report: Electric field in not 
completely symmetric systems. Vila, F. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1994. 19p. Order Number 
DE95625561. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper it is studied theoretically the electric field in the not 
completely symmetric system earthed metallic sphere-uniformly 
charged dielectric plan, for sphere surface points situated in the 
plan that contains sphere’s center and vertical symmetry axe of di- 
electric plan. (author). 11 refs, 1 fig. 


14172 (IC-94/211) Electric field of not completely symmet- 
ric systems earthed sphere-uniformly charged dielectric plan. 
Vila, F. international Centre for Theoretical Physics, Trieste (Italy). 
Jul 1994. 6p. Order Number DE95625562. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this paper we study theoretically the electric field in the not 
completely symmetric system, earthed metallic sphere-uniformly 
charged dielectric plan, for sphere surface points situated in the 
plan that contains sphere’s center and vertical symmetry axe of di- 
electric plan. (author). 11 refs, 1 fig. 


14173 (IC-94/251) Potential distribution and discharge inl- 
tiation potential in dielectric plan in the presence of earthed 
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sphere. Vila, F. International Centre for Theoretical Physics, Tri- 
este (Italy). Aug 1994. 8p. Order Number DE95625563. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this work we have studied theoretically the potential distribu- 
tion and the initial discharge potential in an entirely symmetric 
system: earthed sphere-uniformly charged dielectric plane. The 
theoretical results of this model are applied successfully to the ca- 
landre processes of the paper industry. (author). 18 refs, 4 figs. 


14174 (IC—94/347) Parametric perturbations and suppres- 
sion of chaos in n-dimensional maps. Loskutov, A.Y. 
(International Centre for Theoretical Physics, Trieste (Italy)); Ry- 
balko, S.D. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1994. 32p. Order Number DE95625564. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The problem of a qualitative change in dynamics of 
n-dimensional chaotic maps under the influence of parametric per- 
turbations is considered. We prove that for certain maps, - the 
quadratic maps family, a piece wise linear maps family, and a 
two-dimensional map having a hyberbolic attractor, - there are per- 
turbations which lead to suppression of chaos. Arguments that for 
such maps the set of parameter values corresponding to the or- 
dered behaviour has the positive Lebesgue measure, are given. 
(author). 36 refs, 12 figs. 


14175 (IC-94/356) Analytical approach to ecophysiological 
forest modeling. Computer reference-information system. 
Berezovskaya, F.S.; Karev, G.P. International Centre for Theoreti- 
cal Physics, Trieste (italy). Nov 1994. 19p. Order Number 
DE95625565. Source: OSTI; NTIS (US Sales Only); INIS. 

A great attention is directed now to problems associated with 
analysis and classification of the mathematical modeling methods 
to be applied for studying the structure and dynamics of plant (es- 
pecially forest) communities, for accounting and planning of forestry 
activities, as well as for monitoring efforts. Among numerous mod- 
els of plant objects and plant communities that differ in modeling 
purpose, as well as in the mechanisms and ways of description, in 


this paper has been selected a class of the so-called 'ecophysio- 
logical’, or ‘explaining’, models, i.e. those involving, as variables, 
values with a direct ecophysiological interpretation. 69 refs. 


14176 (IC-94/364) Environmental periodicity and the coex- 
istence problem for two competing and dispersive species. 
Elion-Mboussa, A. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1994. 23p. Order Number DE95625566. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The dynamic behaviour of two competing and dispersive species 
in a heterogeneous space and periodically fluctuating environment 
is studied. Periodic environmental factors were incorporated into a 
non-linear reaction-diffusion model, through intrinsic demographic 
parameters of one of the two species sharing the same favourable 
space. Furthermore, it was assumed that the physical environmen- 
tal factors do not have an effect on the growth rate of one of the 
species. An ecological example of these assumptions is a host- 
parasite system where parasite reproduction is strongly seasonal, 
while host populations remain insensitive to physical environmental 
factors that affect the parasite populations. However, the induced 
effect of physical environmental factors on the non-affected species 
was established by means of computer calculations. The periodic 
oscillations which over the time lead to competitive coexistence of 
both species with periodic forced oscillations have been shown. It 
was also shown that, in a periodic environment and under appro- 
priate initial conditions, two competing and dispersive species can 
coexist when in a constant environment they could not coexist. 
(author). 25 refs, 12 figs. 


14177 (\C-95/4) Some physical problems in biology: As- 
pects of the origin and structure of the first cell. Chela Flores, 
J. International Centre for Theoretical Physics, Trieste (Italy). Jan 
1995. 15p. Order Number DE95625569. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A review is presented within the framework of the theory of evo- 
lution, after it has been extrapolated from the population level to 
the cellular and molecular levels. From Darwin's seminal and per- 
suasive insight - the theory of common descent - we assume, with 
him, that "probably all the organic beings which have ever lived on 
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this earth have descended from some one primordial form, into 
which life was first breathed”. We are now aware that his primordial 
cell may have been a protocyanobacterium, but it has often been 
called ‘a last universal ancestor’, a ‘breakthrough organism’, or a 
‘progenote’, a term introduced by Woese which has gained wide 
acceptance. Strictly speaking, in the ‘intermediate period’, ranging 
from the first living cell to the progenote, life may have evolved in 
the absence of significant diversity, effectively as a single phylum, 
incorporating organisms whose genetic systems were already 
based on DNA. Earlier still, prior to the encapsulation of nucleic 
acids in microspheres, evolution may already have been at work on 
RNA molecules. This takes our discussion into the period of chemi- 
cal evolution, a concept first put forward by Oparin, whose principal 
merit is to have formulated the underlying problem in clear scien- 
tific terms. This review is not comprehensive. It is mainly devoted 
to the discussion of certain concepts that may have played a rele- 
vant role in the pathway that led to the origin and evolution of the 
progenote. We do not dwell on the main events of the intermediate 
period. The topic that we have chosen to include are: the origin of 
chirality of protein amino acids, the origin of translation, and the 
origin of the genome. We conclude with some comments on one 
further aspect of the evolutionary process - the development of bio- 
diversity - by considering the origin of the first eukaryotic cell, 
which, according to the fossil record, may have preceded the evo- 
lutionary radiation in the early Cambrian by over a billion years. 


14178 (IC-95/10) Extracting messages masked by chaos. 
Perez, G. (Instituto Politecnico Nacional, Yucatan (Mexico). Dept. 
de Fisica Aplicada); Cerdeira, H.A. International Centre for Theo- 
retical Physics, Trieste (italy). Jan 1995. 13p. Order Number 
DE95625567. Source: OSTI; NTIS (US Sales Only); INIS. 

We show how to extract messages that are masked by a chaotic 
signal in a system of two Lorenz oscillators. This mask removal is 
done for two different modes of transmission, a digital one where a 
parameter of the sender is switched between two values, and an 
analog mode, where a small amplitude message is added to the 
carrier signal. We achieve this without using a second Lorenz oscil- 
lator as receiver, and without doing a full reconstruction of the 
dynamics. This method is robust with respect to transformations 
that impede the unmasking using a Lorenz receiver, and is not 
affected by the broad-band noise that is inherent to the synchro- 
nization process. We also discuss the limitations of this way of 
extraction for messages in high frequency bands. (author). 12 refs, 
4 figs. 


14179 (IC—95/13) Lifetime of chaotic attractors in a multidi- 
mensional laser system. Pando L, C.L. (Universidad Autonoma 
de Puebla, Puebla (Mexico). Inst. de Fisica); Cerdeira, H.A. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jan 1995. 
17p. Order Number DE95625568. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We study the lifetimes of chaotic attractors at crises in a multidi- 
mensional laser system. This system describes the COz laser with 
modulated losses and is known as the four-level model. The critical 
exponents which are related to the lifetimes of the attractors are 
estimated in terms of the corresponding eigenvalues and the mea- 
sured characteristic lifetime in the model. The critical exponents in 
this model and those of its center manifold version are in good 
agreement. We conjecture that generically in the four-level model 
the critical exponents are close to 1/2 at crises. In addition, we 
compare predictions of a simpler and popular model known as the 
two-level model with those of the above mentioned models. (au- 
thor). 21 refs, 2 figs, 3 tabs. 


14180 (INIS-mf-14479, pp. 30) Status report on the study 
of cosmic ray particle propagation in the Earth’s magneto- 
sphere. Fiueckiger, E.O. (Bern Univ. (Switzerland). Physikalisches 
Inst.). Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Aug 1994. [106p.] (CONF- 
9408225-: 14. European cosmic ray symposium, Balatonfuered 
(Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic ray sym- 
posium. Symposium program and abstracts. Order Number 
DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RADIATION/geomagnetic field; 
COSMIC RADIATION/radiation transport; EARTH MAGNETO- 
SPHERE; PARTICLE TRACKS 





14181 (INIS-mf-14479, pp. 37) Geophysical phenomena 
predictions based on Artificial Neural Network (ANN) elabore- 
tion of cosmic ray intensity data. Kaviakov, S.P. (institute for 
Nuclear Research, Sofia (Bulgaria)). Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1994. [106p.] (CONF-9408225-: 14. European cosmic ray 
symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. 
European cosmic ray symposium. Symposium program and ab- 
stracts. Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. GEOMAGNETIC FIELD/cosmic ray flux; 
GEOMAGNETIC FIELD/neural networks; GEOPHYSICS; IONO- 
SPHERIC STORMS; MAGNETIC STORMS; SOLAR PARTICLES 


14182 (INIS-mf-14479, pp. 50) Determination of substance 
element composition by means of cosmic rays. Kolomeets, 
E.V. (Kazakh State Univ., Alma-Ata (Kazakhstan)); Oskomov, V.V.; 
Fridman, Sh.D. Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RADIATION/earth atmosphere; 
AIR POLLUTION MONITORING; ELEMENTS; MEASURING 
METHODS 


14183 (LA-UR-95-281) Precision asteroseismology of DAV 
(ZZ CETI) white dwarf stars. Bradiey, P.A. Los Alamos National 
Lab., NM (United States). [1995]. 18p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-950278—1-Vugraphs: As- 
trophysical applications of stellar pulsation, Cape Town (South 
Africa), 6-10 Feb 1995). Order Number DE95006265. Source: 
OSTI; NTIS; GPO Dep. 

This paper discusses the evolution of DA variable White Dwarf 
stars. Such objects are called DAV or ZZ Ceti white dwarfs. The 
author presents a model which allows the chemical composition 
profile, and the stellar mass and T,4 to vary. With this model the 
author argues he can constrain the stellar mass, the composition 
profile, including hydrogen and helium mass, C/O ratios in the core 
and C/O composition profiles, composition gradients, the luminos- 
ity, and from this the effective temperature and distance, and the 
rotation rate and/or magnetic field strength based on fine structure 
splittings. 


14184 (LA-UR-95-416) The role of microprocesses in 
macroscale magnetotail dynamics. Birn, J. (Los Alamos National 
Lab., NM (United States)); Gary, S.P.; Hesse, M. Los Alamos 
National Lab., NM (United States). [1995]. 22p. Sponsored by US- 
DOE, Washington, DC (United States);National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. (CONF-9410243-2: Workshop on coupling 
of micro- and mesoscale processes in space plasma transport, 
Guntersville, AL (United States), Oct 1994). Order Number 
DE95006288. Source: OSTI; NTIS; INIS; GPO Dep. 

Microphysical processes influence the behavior of macroscopic 
variables and hence the dynamical processes on larger scales 
through the isotropization of the pressure tensor and through 
anomalous transport processes which affect the conservation and 
transport of momentum, energy, and magnetic flux. Using MHD 
simulations of the dynamic evolution of the magnetotail with devia- 
tions from ideal, isotropic, and isentropic MHD, it is demonstrated 
that each of these deviations may have drastic effects on the sta- 
bility and dynamic behavior of the magnetotail. 


14185 (LA-UR-95-554) The Los Alamos Photon Counting 
Detector Debris Detection Project: An update. Ho, Cheng; 
Priedhorsky, W.; Baron, M.; Casperson, D. Los Alamos National 
Lab., NM (United States). [1995]. 9p. Sponsored by Department of 
the Air Force, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9503107—1: 13. space survelliance work- 
shop, Lexington, MA (United States), 28-30 Mar 1995). Order 
Number DE95007883. Source: OSTI; NTIS; GPO Dep. 

At Los Alamos, the authors have been pursuing a project for 
space debris detection using a photon counting detector with high 
spatial and time resolution. By exploiting the three dimensionality of 
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the high quality data, they expect to be able to detect an orbiting 
object of size below 2 cm, using a moderate size telescope and 
state-of-the-art photon counting detector. A working tube has been 
used to collect skyward looking data during dusk. In this paper, 
they discuss the progress in the development of detector and data 
acquisition system. They also report on analysis and results of 
these data sets. 


14186 (LA-UR-95-568) A new method of determining the 
ejected mass of novae. Sparks, W.M. Los Alamos National Lab., 
NM (United States). [1994]. 6p. Sponsored by National Aeronautics 
and Space Administration, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9406308—1: Padova-Abano con- 
ference on cataclysmic variables: inter class relations, Abano 
(Italy), 19-25 Jun 1994). Order Number DE95007884. Source: 
OSTI; NTIS; GPO Dep. 

A new method of determining the ejected mass of novae based 
on simple, reasonable assumptions is presented. This method as- 
sumes that the remnant mass on the white dwarf is the same as 
that from the previous nova outburst. The hydrogen, helium, and 
metal abundances of the accreted material from the secondary 
must also be known or assumed. The white dwarf’s mass has a 
small effect because the amount of hydrogen consumed during the 
thermonuclear runaway only depends weakly upon this mass. If the 
composition of the ejecta and the time of the remnant shell burnout 
are determined from observations, then the ejected and remnant 
masses can be deduced. At present only a sharp decrease in the 
X-rays observed by ROSAT has been attributed to this remnant 
burnout and only for two novae: GQ Mus and V1974 Cyg. The 
ejected and remnant masses for these two novae are calculated. If 
other indicators of nova remnant burnout, such as a rapid de- 
crease in high-ionization lines, can be identified, then this method 
could be applied to additional novae. 


14187 (LA-UR-95-687) Coherence and chaos in extended 
dynamical systems. Bishop, A.R. Los Alamos National Lab., NM 
(United States). [1994]. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9408218-1: Summer school Verano on nonlinearity and disorder, 
Madrid (Spain), 15-19 Aug 1994). Order Number DE95007867. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Coherence, chaos, and pattern formation are characteristic ele- 
ments of the nonequilibrium statistical mechanics controlling 
mesoscopic order and disorder in many-degree-of-freedom nonlin- 
ear dynamical systems. Competing length scales and/or time 
scales are the underlying microscopic driving forces for many of 
these aspects of “complexity.” We illustrate the basic concepts with 
some model examples of classical and quantum, ordered and dis- 
ordered, nonlinear systems. 


14188 (LBL-36135) Stationary neutrino radiation transport 
by maximum entropy closure. Bludman, S.A. (Lawrence Berke- 
ley Lab., CA (United States)); Cernohorsky, J. Lawrence Livermore 
National Lab., CA (United States). Nov 1994. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (UPR-0631T; CONF-9404245-1: Physics of su- 
pernovae, Philadelphia, PA (United States), 6-8 Apr 1994). Order 
Number DE95006579. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors obtain the angular distributions that maximize the 
entropy functional for Maxwell-Boltzmann (classical), Bose-Einstein, 
and Fermi-Dirac radiation. In the low and high occupancy limits, the 
maximum entropy closure is bounded by previously known variable 
Eddington factors that depend only on the flux. For intermediate 
occupancy, the maximum entropy closure depends on both the oc- 
cupation density and the flux. The Fermi-Dirac maximum entropy 
variable Eddington factor shows a scale invariance, which leads to 
a simple, exact analytic closure for fermions. This two-dimensional 
variable Eddington factor gives results that agree well with exact 
(Monte Carlo) neutrino transport calculations out of a collapse 
residue during early phases of hydrostatic neutron star formation. 


14189 (LBL-36209) Stability of strange quark stars with 
nuclear crusts against radial oscillations. Kettner, Ch. (Univ. of 
Ludwig-Maximilians, Munich, (Germany). Inst. of Theoretical 
Physics); Weigel, M.K.; Weber, F.; Glendenning, N.K. Lawrence 
Berkeley Lab., CA (United States). 5 Dec 1994. 10p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9409310—1: Symposium on strangeness and 
quark matter, Crete (Greece), 1-5 Sep 1994). Order Number 
DE95008484. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper investigates the stability of the complete sequence of 
strange-matter stars with nuclear crusts against radial pulsations 
(acoustical modes). It is found that a broad class of white dwarf- 
like strange stars is stable against such pulsations. The same 
holds for the much denser strange stars, which are the strange 
counter-parts of neutron stars. All stars possessing still higher cen- 
tral densities (e.g., charm stars) turn out to be unstable. 


14190 (LBL-36210) Strange-matter stars. Weber, F. 
(Ludwig-Maximilians Univ. of Munich (Germany). Inst. for Theoreti- 
cal Physics); Kettner, C.; Weigel, M.K.; Glendenning, N.K. 
Lawrence Berkeley Lab., CA (United States). 5 Dec 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9409310-2: Symposium on 
strangeness and quark matter, Crete (Greece), 1-5 Sep 1994). Or- 
der Number DE95008446. Source: OSTI; NTIS; GPO Dep. 

This paper gives an overview of the properties of all possible 
equilibrium sequénces of compact strange-matter stars with nu- 
clear crusts, which range from strange stars to strange dwarfs. In 
contrast to their non-strange counterparts—neutron stars and white 
dwarts—their properties are determined by two (rather than one) pa- 
rameters, the central star density and the density at the base of 
the nuclear crust. This leads to stellar strange-matter configurations 
whose properties are much more complex than those of the con- 
ventional sequence. As an example, two generically different 
categories of stable strange dwarfs are found, which could be the 
observed white dwarfs. Furthermore the authors find very-low-mass 
strange stellar objects, with masses as small as those of Jupiter or 
even lighter planets. Such objects, if abundant enough, should be 
seen by the presently performed gravitational microlensing 
searches. 


14191 (LBL—-36361) Discovery of the most distant super- 
novae and the quest for 2. Goldhaber, G. (Lawrence Berkeley 
Lab., CA (United States)); Perlmutter, S.; Gabi, S.; Goobar, A.; 
Kim, A.; Kim, M.; Pain, R.; Pennypacker, C.; Small, |.; Boyle, B. 
Lawrence Berkeley Lab., CA (United States). May 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States);National 
Science Foundation, Washington, DC (United States);Swedish Na- 
tional Science Research Council (Sweden);Centre National de la 
Recherche Scientifique (CNRS), 75 - Paris (France). DOE Contract 
AC03-76SF00098. (CONF-9408217-2: 1. Arctic workshop on fur- 
ture physics and accelerators, Saariselka (Finland), 21-26 Aug 
1994). Order Number DE95006569. Source: OSTI; NTIS; GPO 
Dep. 

A search for cosmological supernovae has discovered a number 
of a type la supernovae. in particular, one at z = 0.458 is the most 
distant supernovae yet observed. There is strong evidence from 
measurements of nearby type la supernovae that they can be con- 
sidered as “standard candles”. The authors plan to use these 
supernovae to measure the deceleration in the general expansion 
of the universe. The aim of their experiment is to try and observe 
and measure about 30 such distant supernovae in order to obtain 
a measurement of the deceleration parameter qo which is related 
to Q. Here Q is the ratio of the density of the universe to the criti- 
cal density, and they expect a measurement with an accuracy of 
about 30%. 


14192 (OUP-94-25) Lower hybrid wave cavities detected 
by the FREJA satellite. Pecseli, H.L. (Fysisk Inst., Oslo Univ. 
(Norway)); lranpour, K.; Holter, Oe.; Lybekk, B.; Holtet, J.; Tru- 
elsen, J.; Holback, B. Oslo Univ. (Norway). Fysisk Inst. Dec 1994. 
36p. Order Number DE95624790. Source: OSTI; NTIS; INIS. 
Localized electrostatic wave packets in the frequency region of 
lower-hybrid waves have been detected by the instruments on the 
FREJA satellite. These waves are usually associated with local 
density depletions indicating that the structures can be interpreted 
as wave filled cavities. The basic features of the observations are 
discussed. Based on simple statistical arguments it is attempted to 
present some characteristics which have to be accommodated 
within an ultimate theory describing the observed wave phenom- 
ena. An explanation in terms of collapse of nonlinear lower-hybrid 
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waves is discussed in particular. It is argued that such a model 
seems inapplicable, at least in its simplest form, by providing time 
and length scales which are not in agreement with observations. 
Alternatives to this model are presented. 24 refs., 8 figs. 


14193 (SLAC-PUB-95-6738) GLAST. Bloom, E.D. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). [1995]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9410308-1: Workshop on TeV 
gamma ray astrophysics, Heidelberg (Germany), 3-7 Oct 1994). 
Order Number DE95008596. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent results from the Energetic Gamma-Ray Experiment Tele- 
scope (EGRET) aboard the Compton Observatory have generated 
strong interest in space based high-energy (E., > 10 MeV) gamma 
ray astronomy. This science has wetted the authors’ curiosity of 
what might be observed with an instrument having considerably 
more capability than EGRET, if such a device were practical in 
these fiscally difficult times. Advances in silicon technology over 
the past decade, and the resulting rapid drop in costs, encourage 
the development of a dramatically new type of high-energy gamma 
ray space telescope based on silicon strip technology. The GLAST 
team (GLAST stands for Gamma-ray Large Area Space Telescope) 
has been working for the past two years on the design of such an 
instrument, and the development of the silicon strip hardware and 
readout electronics needed to realize this design. As in previous 
high-energy instruments, GLAST is a pair spectrometer backed by 
a total absorption electro-magnetic shower counter. Measurement 
of the energy and direction of the induced electro-magnetic shower 
provides information about the energy and direction of the incident 
gamma-ray. However, due to the flexibility and relatively low cost 
of the silicon strip technology, the telescope has about a factor of 
10 increase in effective area over EGRET, and about a factor of 5 
increase in field of view. At the same time, the GLAST design is 
calculated to have much better point source sensitivity, and to 
have an energy range of 10 MeV < E, < 300 GeV. Due to the 
economics of silicon technology, along with weight, and size sav- 
ings compared to gas based detector technology, the authors 
estimate that this instrument can be built and flown as a Delta Il 
mission. Thus, GLAST would easily fit into the NASA intermediate 
category with an estimated total cost of about $200 million. 


14194 (UCRL-ID~—119803) Massively parallel fast elliptic 
equation solver for three dimensional hydrodynamics and rel- 
ativity. Sholl, P.L. (Lawrence Livermore National Lab., CA (United 
States)); Wilson, J.R.; Mathews, G.J.; Avila, J.H. Lawrence Liver- 
more National Lab., CA (United States). Jan 1995. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE95009385. Source: OSTI; NTIS; 
GPO Dep. 

Through the work proposed in this document we expect to 
advance the forefront of large scale computational efforts on mas- 
sively parallel distributed-memory multiprocessors. We will develop 
tools for effective conversion to a parallel implementation of se- 
quential numerical methods used to solve large systems of partial 
differential equations. The research supported by this work will 
involve conversion of a program which does state of the art model- 
ing of multi-dimensional hydrodynamics, general relativity and 
particle transport in energetic astrophysical environments. The pro- 
posed parallel algorithm development, particularly the study and 
development of fast elliptic equation solvers, could significantly 
benefit this program and other applications involving solutions to 
systems of differential equations. We shall develop a data commu- 
nication manager for distributed memory computers as an aid in 
program conversions to a parallel environment and implement it in 
the three dimensional relativistic hydrodynamics program discussed 
below; develop a concurrent system/concurrent subgrid multigrid 
method. Currently, five systems are approximated sequentially us- 
ing multigrid successive overrelaxation. Results from an iteration 
cycle of one multigrid system are used in following multigrid 
systems iterations. We shall develop a multigrid algorithm for si- 
multaneous computation of the sets of equations. In addition, we 
shall implement a method for concurrent processing of the subgrids 
in each of the multigrid computations. The conditions for conver- 
gence of the method will be examined. We'll compare this 
technique to other parallel multigrid techniques, such as distributed 





data/sequential subgrids and the Parallel Superconvergent Multi- 
grid of Frederickson and McBryan. We expect the results of these 
studies to offer insight and tools both for the selection of new algo- 
rithms as well as for conversion of existing large codes for 
massively parallel architectures. 


14195 (UCRL-LR—111984-94-2, pp. 30-39) Design of a field- 
able laser system for a sodium-layer guide star. Friedman, 
H.W.; Erbert, G.V.; Kuklo, T.C.; Salmon, T.; Smauley, D.A.; 
Thompson, G.R.; Wong, N. Lawrence Livermore National Lab., CA 
(United States). [1994]. In Isotope Separation and Advanced Manu- 
facturing Technology. ISAM semiannual report, Volume 3, Number 
1, October 1993-March 1994. 46p. Order Number DE95000313. 
Source: OSTI; NTIS. 

A laser system to generate a sodium-layer guide star has been 
designed that incorporates state-of-the-art, solid-state pump lasers 
and well-developed dye lasers as the frequency tunable converter. 
With the use of efficient quartz fibers, the pump laser and dye 
master oscillator can be located far from the telescope, allowing 
simple thermal management and providing a stable environment 
for the coherent part of the laser system. The remainder of the 
system, consisting of single-pass dye amplifiers, is mounted di- 
rectly on the telescope, thereby eliminating complex and inefficient 
beam-transport configurations. A key feature of this laser system is 
the scalability to higher powers, which will be required for observa- 
tion wavelengths in the visible region. Most of the cost and 
complexity exist in this “front end” of the system. Adding another 
dye laser amplifier, which can be accommodated on the same 
laser table, and adding more pump lasers in the equipment area 
can raise the output power level to the hundred-watt range. 
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14196 (FNAL/C—94/393) The 1994 Fermilab Fixed Target 
Program. Conrad, J. (Fermi National Accelerator Lab., Batavia, IL 
(United States)). Fermi National Accelerator Lab., Batavia, IL 


(United States). Nov 1994. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 


9408100-3: Meeting on particle physics, astrophysics and 
cosmology, Stanford, CA (United States), 8-19 Aug 1994). Order 
Number DE95005748. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper highlights the results of the Fermilab Fixed Target 
Program that were announced between October, 1993 and Octo- 
ber, 1994. These results are drawn from 18 experiments that took 
data in the 1985, 1987 and 1990/91 fixed target running periods. 
For this discussion, the Fermilab Fixed Target Program is divided 
into 5 major topics: hadron structure, precision electroweak mea- 
surements, heavy quark production, polarization and magnetic 
moments, and searches for new phenomena. However, it should 
be noted that most experiments span several subtopics. Also, 
measurements within each subtopic often affect the results in other 
subtopics. For example, parton distributions from hadron structure 
measurements are used in the studies of heavy quark production. 


14197 (INIS-mf-14479, pp. 28) High energy physics at the 
standard model and beyond. Fenyves, J.E. (Texas Univ., Dallas, 
TX (United States)). Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. STANDARD MODEL/top particles; COS- 
MIC NEUTRINOS; HIGGS BOSONS; NEUTRINO OSCILLATION; 
PROTONS; QUARKS; SOLAR NEUTRINOS; SPARTICLES 


14198 (JINR-5-68-94) JINR Rapid Communications. Collec- 
tion. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. 63p. (in Russian). Order Number DE95625138. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present collection of rapid communications from JINR, 
Dubna, contains eight separate reports on Lorentz transformations 
with superluminal velocities, photo chromic effect in HTSC films, 
the investigation of hypernuciei in the Nuclotron accelerator, a new 
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hadron jets finding algorithm in the four-dimensional velocity space, 
investigations of neutral particle production by relativistic nuclei on 
the LHE 90-channel +-spectrometer (results and perspectives), co- 
herent meson production in the dp — *HeX reaction, the relativistic 
projectile nuclei fragmentation and A-dependence of nucleon 
Fermi-momenta, energy spectra of -+-quanta from d-propane inter- 
actions at momentum Py = 1.25 GeV/c per nucleon. 86 refs., 26 
figs., 4 tabs. 


14199 (JINR-94-165) Experiments in Laboratory of Nuclear 
Problems of Joint institute for Nuclear Research in 1994-1995. 
Bednyakov, V.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1994. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This book is a complication of the short status reports on current 
experiments on intermediate energy physics and on high energy 
physics. The projects of new facilities and the results of radiobio- 
logical researches are presented. 


6621 General Theory of Particles and Fields 
Refer also to citation(s) 14134, 14135, 14155, 14168, 14235, 14309 


14200 (ANL/PHY/CP-85493) Two-body bound states & the 
Bethe-Salpeter equation. Pichowsky, M. (Argonne National Lab., 
IL (United States)); Kennedy, M.; Strickland, M. Argonne National 
Lab., IL (United States). 18 Jan 1995. 28p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9405297-1: HUGS at CEBAF ‘94, Hampton, VA (United 
States), 31 May - 17 jun 1994). Order Number DE95008302. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Bethe-Salpeter formalism is used to study two-body bound 
states within a scalar theory: two scalar fields interacting via the 
exchange of a third massless scalar field. The Schwinger-Dyson 
equation is derived using functional and diagrammatic techniques, 
and the Bethe-Salpeter equation is obtained in an analogous way, 
showing it to be a two-particle generalization of the Schwinger- 
Dyson equation. The authors also present a numerical method for 
solving the Bethe-Salpeter equation without three-dimensional 
reduction. The ground and first excited state masses and wave- 
functions are computed within the ladder approximation and 
space-like form factors are calculated. 


14201 (DESY—94-184) Gauge theory of things alive and 
universal dynamics. Mack, G. (Hamburg Univ. (Germany). 2. Inst. 
fuer Theoretische Physik). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Oct 1994. 15p. (HEP-LAT— 
9411059). Order Number DE95762635. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Positing complex adaptive systems made of agents with relations 
between them that can be composed, it follows that they can be 
described by gauge theories similar to elementary particle theory 
and general relativity. By definition, a universal dynamics is able to 
determine the time development of any such system without need 
for further specification. The possibilities are limited, but one of 
them - reproduction fork dynamics - describes DNA replication and 
is the basis of biological life on earth. It is a universal copy ma- 
chine and a renormalization group fixed point. A universal equation 
of motion in continuous time is also presented. (orig.) 


14202 (DESY—94-221) An improved heat kernel expansion 
from worldline path integrals. Fliegner, D. (Heidelberg Univ. 
(Germany). Inst. fuer Theoretische Physik); Haberl, P.; Schmidt, 
M.G.; Schubert, C. Deutsches Elektronen-Synchrotron (DESY), 
Zeuthen (Germany). Inst. fuer Hochenergiephysik. Nov 1994. 15p. 
(CONF-9408228—: Conference: heat kernel techniques and quan- 
tum gravity, Winnipeg (Canada), 2-6 Aug 1994; HD-THEP-94-26; 
HEP-TH-9411177). Order Number DE95764525. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The one-loop effective action for the case of a massive scalar 
loop in the background of both a scalar potential and an abelian or 
non-abelian gauge field is written in a one-dimensional path integral 
representation. From this the inverse mass expansion is obtained 
by Wick contractions using a suitable Green function, which allows 
the computation of higher order coefficients. For the scalar case, 
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explicit results are presented up to order O(T®) in the proper time 
expansion. The relation to previous work is clarified. (orig.) 


14203 (DESY—94-223) improved actions, the perfect action, 
and scaling by perturbation theory in Wilsons renormalization 
group: the two dimensional O(N)-invariant non linear o-model 
in the hierarchical approximation. Wieczerkowski, C. (Muenster 
Univ. (Germany). Inst. fuer Theoretische Physik 1); Xylander, Y. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1994. 16p. (MS-TP1—94-14; HEP-TH-9411191). Order Num- 
ber DE95762654. Source: OSTI; NTIS (US Sales Only); INIS. 

We propose a method using perturbation theory in the running 
coupling constant and the idea of scaling to determine improved 
actions for lattice field theories combining Wilsons renormalization 
group with Symanziks improvement program. The method is based 
on the analysis of a single renormalization group transformation. 
We test it on the hierarchical O(N) invariant o model in two dimen- 
sions. (orig.) 


14204 (DESY—94-225) On the relation of four-dimensional 
N=2,4 - supersymmetric string backgrounds to integrable 
models. Lopes Cardoso, G. (Humboldt-Universitaet, Berlin 
(Germany). Inst. fuer Physik); Luest, D. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Nov 1994. 13p. 
(HUB-IEP—94/23; HEP-TH-9411095). Order Number DE95762652. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this letter we discuss the relation of four-dimensional, N = 2 
supersymmetric string backgrounds to integrable models. In partic- 
ular we show that non-Kaehlerian gravitational backgrounds with 
one U(1) isometry plus non-trivial antisymmetric tensor and dilaton 
fields arise as the solutions of the Liouville equation or, for the 
case of vanishing central charge deficit, as the solutions of the 
continual Toda equation. When performing an Abelian duality trans- 
formation, a particular class of solutions of the continual Toda 
equation leads to the well-known gravitational Eguchi-Hanson in- 
stanton background with self-dual curvature tensor. (orig.) 


14205 (DESY—94-229) é@vacua, confinement and the contin- 
uum limit. Schierholz, G. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany)). Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Dec 1994. 5p. (HLRZ—94-63). Order 
Number DE95762621. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the dependence of the CP® model and of the 
SU(2) Yang-Mills theory on the vacuum angle 6. The CP* model 
exhibits a first order deconfining phase transition in 6. The critical 
value of 6 runs from =z the strong coupling limit towards zero as 6 
is taken to infinity. Qualitatively the same behavior is found in the 
SU(2) Yang-Mills theory in four dimensions. We discuss the renor- 
malization group trajectories. Only the line with 6=0 allows the 
cut-off to go to infinity, while the lines with 6>0 end on the line of 
first order phase transitions. Thus 6 is forced to zero in the contin- 
uum limit. (orig.) 


14206 (DESY—94-249) Pseudoscalar correlators and the 
problem of the chiral limit in the compact lattice QED with Wil 
son fermions. Hoferichter, A. (Humboldt-Universitaet, Berlin 
(Germany). Inst. fuer Physik); Mitrjushkin, V.K.; | Mueller- 
Preussker, M. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Dec 1994. 5p. Sponsored by Deutsche 
Forschungsgemeinschaft, Bonn (Germany). Grant DFG Mu 932/1- 
3. (CONF-9409269-: Lattice ‘94, Bielefeld (Germany), 25 Sep - 1 
oct 1994; HU-BERLIN-IEP—94/27). Order Number DE95764255. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The phase diagram for the compact lattice QED with Wilson 
fermions is shown. We discuss different methods for the calculation 
of the ‘pion’ mass m, near the chiral transition point K.(8). (orig.) 


14207 (DOE/ER/40757-058) Coordinates’ of the quantum 
plane as q-tensor operators in U, (su(2) * su(2)). Biedenharn, 
L.C. (Univ. of Texas, Austin, TX (United States)); Lohe, M.A. Texas 
Univ., Austin, TX (United States). 13 Jan 1995. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
93ER40757. Order Number DE95007100. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The relation between the set of transformations M,(2) of the 
quantum plane and the quantum universal enveloping algebra 
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Ug(u(2)) is investigated by constructing representations of the fac- 
tor algebra U, (u(2) * u(2)). The non-commuting coordinates of 
Mg(2), on which Ug(2) * U,(2) acts, are realized as q-spinors with 
respect to each U,(u(2)) algebra. The representation matrices of 
U,(2) are constructed as polynomials in these spinor components. 
This construction allows a derivation of the commutation relations 
of the noncommuting coordinates of Mg(2) directly from properties 
of U,(u(2)). The generalization of these results to U,(u(n)) and 
M,(n) is also discussed. 


14208 (IC-94/276) Proof of Polyakov conjecture on super- 
complex plane. Kachkachi, M.; Kouadik, S. International Centre 
for Theoretical Physics, Trieste (Italy). Oct 1994. 9p. Order Number 
DE95625579. Source: OSTI; NTIS (US Sales Only); INIS. 

Using Neumann series, we solve iteratively SBE to arbitrary or- 
der. Then applying this, we compute the energy momentum tensor 
and n points functions for generic n starting from WZP action on 
the supercomplex plane. We solve the superconformal Ward iden- 
tity and we show that the iterative solution to arbitrary order is 
resumed by WZP action. This proves the Polyakov conjecture on 
supercomplex plane. (author). 8 refs. 


14209 (IC—94/312) An attempt at a lattice formulation of 
gravity. Randjbar Daemi, S.; Strathdee, J. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1994. 19p. Order Number 
DE95625580. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider a 4-dimensional lattice model in which scalar vari- 
ables are attached to the sites of the weight lattice of the 
exceptional Lie group F,4. It is argued that, subject to suitable as- 
sumptions, the effective long-wavelength theory can exhibit general 
coordinate invariance as well as local gauge Yang-Mills symme- 
tries. However, the invariance under local frame rotations may be 
broken. (author). 6 refs. 


14210 (IC—94/345) Ward identities of higher order Virasoro 
algebra. Zha Chaozeng (International Centre for Theoretical 
Physics, Trieste (Italy)); Dolate, S. International Centre for Theoret- 
ical Physics, Trieste (Italy). Nov 1994. 10p. Order Number 
DE95625581. Source: OSTI; NTIS (US Sales Only); INIS. 

The general formulations of primary fields versus quasi-primary 
ones in the context of high order Virasoro algebra (HOVA) and the 
corresponding Ward identity are explored. The primary fields of 
conformal spins up to 8 are given in terms of quasi-primary fields, 
and the general features of the higher order expressions are also 
discussed. It is observed that the local fields, either primary of 
quasi-primary, carry the same numbers of central charges, and not 
all the primary fields contribute to the anomalies in the Ward identi- 
ties. (author). 6 refs. 


14211 (I1C-94/346) Electromagnetic and gravitational scat- 
tering at Planckian energies. Das, S. (Institute of Mathematical 
Sciences, Madras (|ndia)); Majumdar, P. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1994. 32p. (IMSC—94/46.). 
Order Number DE95625642. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The scattering of pointlike particles at very large center of mass 
energies and fixed low momentum transfers, occurring due to both 
their electromagnetic and gravitational interactions is re-examined 
in the particular case when one of the particles carries magnetic 
charge. At Planckian center-of-mass energies, when gravitational 
dominance is normally expected, the presence of magnetic charge 
is shown to produce dramatic modifications to the scattering cross 
section as well as to the holomorphic structure of the scattering 
amplitude. (author). 20 refs. 


14212 (IC—94/365) Shock wave mixing in Einstein and dila- 
ton gravity. Das, S. (Institute of Mathematical Sciences, Madras 
(India)); Majumdar, P. international Centre for Theoretical Physics, 
Trieste (Italy). Nov 1994. 11p. (IMSC—94/46.). Order Number 
DE95625582. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider possible mixing of electromagnetic and gravitation 
shock waves, in the Planckian energy scattering of point particles 
in Minkowski space. By boosting a Reissner-Nordstroem black hole 
solution to the velocity of light, it is shown that no mixing of shock 
waves takes place for arbitrary finite charge carried by the black 
hole. However, a similar boosting procedure for a charged black 





hole solution in dilation gravity yields some mixing: the wave func- 
tion of even a neutral test particle, acquires a small additional 
phase factor depending on the dilatonic black hole charge. Possi- 
ble implications for poles in the amplitudes for the dilaton gravity 
case are discussed. (author). 12 refs. 


14213 (IC—94/373) Heat kernel for antisymmetric tensor 
field on a disk. Vassilevich, D.V. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Nov 1994. 10p. Grant 93-02-14378. 
Order Number DE95625578. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We suggest a method of reduction of mixed absolute and rela- 
tive boundary conditions to pure ones. The case of rank two tensor 
is studied in detail. For four-dimensional disk the corresponding 
heat kernel is expressed in terms of scalar heat kernels. The result 


for scaling behaviour ¢(0) agrees previous calculations. (author). 9 
refs. 


14214 (IC—94/380) An example of higher weight superpo- 
tential interaction in the heterotic string on orbifolds. 
Erdenebayar, D. International Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1994. 25p. Order Number DE95625583. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An explicit orbifold example of the non-zero correlation functions 
related to the additional contribution to the induced mass term for 
Higgs particles at low energies is given. We verify that they form fi- 
nite dimensional representations of the target space modular 
transformation SL2(Z). This action of the modular group is shown 
to be consistent with its action on the fixed points set defining the 
twisted fields. (author). 11 refs. 


14215 (IC—94/388) Quantum corrections to the metric 
defined on the moduli space of monopoles. Aldabe, F. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Dec 1994. 10p. 
Order Number DE95625584. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We treat the collective coordinates of the moduli space of 
monopoles within the Dirac formalism. We show that the con- 
straints derived from the collective coordinates must depend on the 
physical modes. In turn, the metric defined on the moduli space 
gets corrected at the quantum level. In particular, the metric of the 
2-monopole looses the O(3) invariance due to these corrections. 
(author). 10 refs. 


14216 (IC-94/394) Anomalous Ward identities in d- 
dimensional conformal theory. Fradkin, E.S. (international 
Centre for Theoretical Physics, Trieste (Italy)); Palchik, M.Ya.; 
Zaikin, V.N. International Centre for Theoretical Physics, Trieste 
(Italy). Dec 1994. 7p. Grant 931717; 93-236. Order Number 
DE95625585. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper is aimed at the calculation of anomalous terms in 
Ward identities which define the dynamical sector of the Hilbert 
space in D-dimensional conformal field theory. 9 refs. 


14217 
ical term. Zaikov, R.P. (International Centre for Theoretical 
Physics, Trieste (Italy)); Zlatev, S.I. International Centre for Theo- 
retical Physics, Trieste (Italy). Dec 1994. 17p. Order Number 
DE95625586. Source: OSTI; NTIS (US Sales Only); INIS. 

We study a model of a bosonic string in a specific antisymmetric 
background. It is shown that the action in the conformal gauge 
possesses the same residual w. symmetry as the one for the or- 
dinary bosonic string. Static solutions to the classical equations of 
motion are found for arbitrary space-time dimension and for arbi- 
trary orientation of the string and the static potential in the 
semiclassical (quadratic) approximation is derived. It is shown that 
the quasi static picture breaks down beyond some critical distance 
which depends on the string orientation. (author). 18 refs. 


14218 (IC—94/396) On the overlap formulation of chiral 
gauge theory. Randjbar Daemi, S.; Strathdee, J. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1994. 9p. Order 
Number DE95625587. Source: OSTI; NTIS (US Sales Only); INIS. 

The overlap formula proposed by Narayanan and Neuberger in 
chiral gauge theories is examined. The free chiral and Dirac 
Green's functions are constructed in this formalism. Four dimen- 
sional anomalies are calculated and the usual anomaly cancellation 


(IC—94/395) More about bosonic string with topolog- 
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for one standard family of quarks and leptons is verified. (author). 
4 refs. 


14219 (IC-94/401) Gravitational Lorentz anomaly from the 
overall formula in 2-dimensions. Randjbar Daemi, S.; Strathdee, 
J. International Centre for Theoretical Physics, Trieste (Italy). Dec 
1994. 7p. Order Number DE95625588. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this letter we show that the overlap formulation of chiral gauge 
theories correctly reproduces the gravitational Lorentz anomaly in 
2-dimensions. This formulation has been recently suggested as a 
solution to the fermion doubling problem on the lattice. The well 
known response to general coordinate transformations of the effec- 
tive action of Weyl fermions coupled to gravity in 2-dimensions can 
also be recovered. (author). 7 refs. 


14220 (I\C-95/1) Conformally compactified homogeneous 
spaces (Possible Observable Consequences). Budinich, P. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Jan 1995. 
26p. Order Number DES5625589. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Some arguments based on the possible spontaneous violation of 
the Cosmological Principles (represented by the observed large- 
scale structures of galaxies), the Cartan-geometry of simple 
spinors and on the Fock-formulation of hydrogen-atom wave- 
equation in momentum-space, are presented in favour of the 
hypothesis that space-time and momentum-space should be both 
conformally compactified and represented by the two four- 
dimensional homogeneous spaces of the conforma! group, both 
isomorphic to (S? X S')/Z, and correlated by conformal inversion. 
Within this framework, the possible common origin for the S0(4) 
symmetry underlying the geometrical structure of the Universe, of 
Kepler orbits and of the H-atom is discussed. On of the conse- 
quences of the proposed hypothesis could be that any quantum 
field theory should be naturally free from both infrared and ultravio- 
let divergences. But then physical spaces defined as those where 
physical phenomena may be best described, could be different 
from those homogeneous spaces. A simple, exactly soluble, toy 
model, valid for a two-dimensional space-time is presented 
where the conjecture conformally compactified space-time and 
momentum-space are both isomorphic to (S' X S')/Zp, while the 
physical spaces are two finite lattice which are dual since Fourier 
transforms, represented by finite, discrete, sums may be well 
defined on them. Furthermore, a q-deformed SU,(1,1) may be rep- 
resented on them if q is a root of unity. (author). 22 refs, 3 figs. 


14221 (IC—95/5) Localization and diagonalization. A review 
of functional integral techniques for low-dimensional gauge 
theories and topological field theories. Blau, M.; Thompson, G. 
International Centre for Theoretical Physics, Trieste (Italy). Jan 
1995. 57p. (Hep-th-9501075.). Order Number DE95625592. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We review localization techniques for functional integrals which 
have recently been used to perform calculations in and gain insight 
into the structure of certain topological field theories and low- 
dimensional gauge theories. These are the functional integral 
counterparts of the Mathai-Quillen formalism, the Duistermaat- 
Heckman theorem, and the Weyl integral formula respectively. In 
each case, we first introduce the necessary mathematical back- 
ground (Euler classes of vector bundles, equivariant cohomology, 
topology of Lie groups), and describe the finite dimensional inte- 
gration formulae. We then discuss some applications to path 
integrals and give an overview of the relevant literature. The appli- 
cations we deal with include supersymmetric quantum mechanics, 
cohomological field theories, phase space path integrals, and two- 
dimensional Yang-Mills theory. (author). 83 refs. 


14222 (IC-95/6) Chiral fermions on the lattice. Randjbar 
Daemi, S.; Strathdee, J. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1995. 39p. Order Number 
DE95625593. Source: OSTI; NTIS (US Sales Only); INIS. 

The overlap approach to chiral gauge theories on arbitrary 
D-dimensional lattices is studied. The doubling problem and its re- 
lation to chiral anomalies for D = 2 and 4 is examined. In each 
case it is shown that the doublers can be eliminated and the well 
known perturbative results for chiral anomalies can be recovered. 
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We also consider the multi-flavour case and give the general crite- 
ria for the construction of anomaly free chiral gauge theories on 
arbitrary lattices. We calculate the second order terms in a contin- 
uum approximation to the overlap formula in D dimensions and 
show that they coincide with the bilinear part of the effective action 
of D-dimensional Weyl fermions coupled to a background gauge 
field. Finally, using the same formalism we reproduce the correct 
Lorentz, diffeomorphism and gauge anomalies in the coupling of a 
Weyl fermion to 2-dimensional gravitation and Maxwell fields. (au- 
thor). 15 refs. 


14223 (IC-95/12) UV asymptotically free QED as a broken 
YM theory in the unitary gauge. Bimonte, G. (International Centre 
for Theoretical Physics, Trieste (Italy)); Lozano, G.; lengo, R. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jan 1995. 
9p. (SISSA-REF—17/95EP; DSF-T-—3/95; INFN-NA-4-3/95.). Order 
Number DE95625590. Source: OSTI; NTIS (US Sales Only); INIS. 
We compute the 6-function of a YM theory, broken to U(1), by 
evaluating the coupling constant renormalization in the broken 
phase. We perform the calculation in the unitary gauge where only 
physical particles appear and the theory looks like a version of 
QED containing massive charged spin 1 particles. We consider an 
on-shell scattering process and after verifying that the non- 
renormalizable divergences which appear in the Green's functions 
cancel in the expression of the amplitude, we show that the 
coupling constant renormalization is entirely due to the photon self- 
energy as in QED. However, we get the expected asymptotic 
freedom and the physical charge decreases logarithmically as a 
function of the symmetry breaking scale. (author). 9 refs, 1 fig. 


14224 (IC-95/16) Quantum corrections and extremal black 
holes. Alejandro, G. (Consejo Nacional de Investigaciones Cientifi- 
cas y Tecnicas, Buenos Aires (Argentina). Inst. de Astronomia y 
Fisica del Espacio); Nunez, C.; Mazzitelli, F.D. International Centre 
for Theoretical Physics, Trieste (Italy). Jan 1995. 11p. Order Num- 
ber DE95625591. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider static solutions of two dimensional dilaton gravity 
models as toy laboratories to address the question of the final fate 
of black holes. A nonperturbative correction to the CGHS potential 
term is shown to lead classically to an extremal black hole geome- 
try, thus providing a plausible solution to Hawking evaporation 
paradox. However, the full quantum theory does not admit an ex- 
tremal solution. (author). 12 refs. 


14225 (JINR-5-68-94, pp. 5-7) On the Lorentz Transforma- 
tions with Superluminal Velocities. Barashenkov, V.S. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation); Yur'ev, M.Z. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). Lab. of Computing Tech- 
niques and Automation. 1994. (In Russian). In JINR Rapid 
Communications. Collection. 63p. Order Number DE95625138. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The difficulties of superluminal generalization of the Lorentz 
transformations are due to a violation of the collinearity of the ref- 
erence frame motion. The transformations are proposed which 
obviate the contradiction and are applied for any velocities. 2 refs. 


14226 (YITP/U-94-11) Affine toda field theory on a half- 
line. Corrigan, E. (Durham Univ. (United Kingdom). Dept. of 
Mathematical Sciences); Dorey, P.E.; Rietdijk, R.H.; Sasaki, R. Ky- 
oto Univ., Uji (Japan). Uji Research Center of Yukawa Inst. for 
Theoretical Physics. Apr 1994. 18p. Order Number DE95757586. 
Source: OSTI; NTIS; INIS. 

The question of the integrability of real-coupling affine toda field 
theory on a half-line is addressed. It is found, by examining low- 
spin conserved charges, that the boundary conditions preserving 
integrability are strongly constrained. In particular, for the an (n>1) 
series of models there can be no free parameters introduced by 
the boundary condition; indeed the only remaining freedom (apart 
from choosing the simple condition 3, ¢=0), resides in a choice of 
signs. For a special case of the boundary condition, it is argued 
that the classical boundary bound state spectrum is closely related 
to a consistent set of reflection factors in the quantum field theory. 
(author). 
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14227 (YITP/U-94-16) Non-linear structures in non-critical 
NSR string. Hamada, Ken-ji; Ishikawa, Hiroshi. Kyoto Univ., Uji 
(Japan). Uji Research Center of Yukawa Inst. for Theoretical 
Physics. May 1994. 22p. Order Number DE95757585. Source: 
OSTI; NTIS; INIS. 

We investigate the Ward identities of the W.. symmetry in the 
super-Liouville theory coupled to the super-conformal matter of 
central charge cy=1-2(p-q)*/pq. The theory is classified into two 
chiralities. For the positive chirality, all gravitationally dressed scal- 
ing operators are generated from the q-1 gravitational primaries by 
acting one of the ring generators in the R-sector on them repeat- 
edly. After fixing the normalizations of the dressed scaling 
operators, we find that the Ward identities are expressed in the 
form of the usual Wg algebra constraints as in the bosonic case: 
W,**1),=0, (k=1,....q-1; n is an element of Z,,_,), where the 
equations for even and odd n come from the currents in the NS- 
and the R-sector respectively. The non-linear terms come from the 
anomalous contributions at the boundaries of moduli space. The 
negative chirality is defined by interchanging the roles of p and q. 
Then we get the W, algebra constraints. (author). 


14228 (YITP/U-94-17) Character and determinant formulae 
of quasifinite representation of the W,,.. algebra. Awata, H. 
(Kyoto Univ. (Japan). Research Inst. for Mathematical Sciences); 
Fukuma, M.; Matsuo, Y.; Odake, S. Kyoto Univ., Uji (Japan). Uji 
Research Center of Yukawa Inst. for Theoretical Physics. May 
1994. 30p. Order Number DE95757584. Source: OSTI; NTIS; INIS. 

We diagonalize the Hilbert space of the quasifinite module of the 
Wis algebra. States are classified according to their eigenvalues 
for infinitely many commuting charges and the Young diagrams. 
The parameter dependence of their norms is explicitly derived. The 
full character formulae of the degenerate representations are given 
as summation of the bilinear combinations of the Schur polynomi- 
als. (author). 


14229 (YITP/U-94-18) Geometric actions and the Maurer- 
Cartan equation on coadjoint orbits of infinite-dimensional Lie 
groups. Kubo, Reijiro; Saito, Takesi. Kyoto Univ., Uji (Japan). Uji 
Research Center of Yukawa Inst. for Theoretical Physics. May 
1994. 26p. Order Number DE95757583. Source: OSTI; NTIS; INIS. 

The Maurer-Cartan equation for the BRST-like operator Q is de- 
rived on coadijoint orbits of some infinite-dimensiona! Lie groups. Its 
form is preserved even when the algebra has a central extension. 
The symplectic two-form on coadjoint orbits can be expressed in 
terms of Q. By inserting solutions Q of the Maurer-Cartan equation 
into the symplectic two-form, we obtain geometric actions for some 
conformal groups. (author). 


14230 (YITP/U-94-20) W.. gauge theory and the quantum 
Hall effect. Shizuya, K. Kyoto Univ., Uji (Japan). Uji Research 
Center of Yukawa Inst. for Theoretical Physics. May 1994. 25p. Or- 
der Number DE95757582. Source: OSTI; NTIS; INIS. 

It is shown that a planar system of Hall electrons coupled to an 
applied electromagnetic field is written in the form of aW. gauge 
theory. The associated W... gauge field is expressed nonlinearly in 
terms of an infinite set of multipoles of the electromagnetic field. 
The W. transformations generate mixing among the Landau lev- 
els. They provide a systematic way to classify the electromagnetic 
characteristics of the Hall system according to the resolution of ex- 
ternal probes. In particular, an exact long-wavelength connection is 
derived between the carrier density and the Hall conductance in 
the presence of electron-electron interactions. Our approach is 
complementary to an earlier one and reveals a dual role the Wx 
gauge symmetry plays in the Hall dynamics. (author). 
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Refer also to citation(s) 14214, 14219, 14270, 14273, 14275, 
14278, 14280, 14445 


14231 (ANU/HEP/CP-94-52) The free energy of hot QED at 
three and a half loops. Parwani, R.R. (Service de Physique Theo- 
rique, Gif-sur-Yvette (France)); Coriano, C. Argonne National Lab., 
IL (United States). [1995]. 4p. Sponsored by USDOE, Washington, 
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DC (United States). (CONF-9406248-6: Workshop on quantum in- 
frared physics, Paris (France), Jun 1994). Order Number 
DE95007079. Source: OSTI; NTIS; INIS; GPO Dep. 

The computation of order e* and e® contributions to the pressure 


of massless quantum electrodynamics at a temperature T is 
overviewed. 


14232 (ANL/HEP/CP-94-92) Lattice QCD calculation using 
VPP500. Kim, Seyong (Argonne National Lab., IL (United States)); 
Ohta, Shigemi. Argonne National Lab., IL (United States). [1995]. 
3p. Sponsored by USDOE, Washington, DC (United States). 
(CONF-9409269-9: Lattice ‘94, Bielefeld (Germany), 25 Sep - 1 
oct 1994). Order Number DE95007076. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A new vector parallel supercomputer, Fujitsu VPP500, was 
installed at RIKEN earlier this year. It consists of 30 vector comput- 
ers, each with 1.6 GFLOPS peak speed and 256 MB memory, 
connected by a crossbar switch with 400 MB/s peak data transfer 
rate each way between any pair of nodes. The authors developed 
a Fortran lattice QCD simulation code for it. It runs at about 1.1 
GFLOPS sustained per node for Metropolis pure-gauge update, 
and about 0.8 GFLOPS sustained per node for conjugate gradient 
inversion of staggered fermion matrix. 


14233 (BNL-61378) Weak matrix elements efforts on the 
lattice: Status and prospects. Soni, A. Brookhaven National 
Lab., Upton, NY (United States). Jan 1995. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9410248-2: 1994 international workshop on B 
physics, physics beyond the standard model at the B factory, 
Nagoya (Japan), 26-28 Oct 1994). Order Number DE95007701. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Lattice approach to weak matrix elements is reviewed. Recent 
progress in treating heavy quarks on the lattice is briefly discussed. 
Illustrative sample of results obtained so far is given. Among them 
| elaborate on Bx, Jo and B — K*,. Experimental implications es- 
pecially with regard to constraints on the Standard Model (i.e. 
Wolfenstein) parameters, V,z measurements and expectations for 
Bs-Bs, oscillations are briefly discussed. 


14234 (CONF-94081 85-2) Recent status in the search for 
the quark-gluon plasma. Wong, Cheuk-Yin. Oak Ridge National 
Lab., TN (United States). [1995]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From International symposium on medium energy physics; Beijing 
(China); 22-26 Aug 1994. Order Number DE95007036. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The author reviews recent experimental results in the search for 
the quark-gluon plasma. Because the magnitudes of many signals 
for the plasma are directly proportional to the reaction cross sec- 
tions, the author examines the corrections to the commonly used 
lowest-order cross sections. The author finds that the corrections 
are often significant and should be properly taken into account. 
The use of dileptons and photons with large transverse momenta 


is suggested as a means to study the boundary of the quark-gluon 
plasma. 


14235 (DESY—94-193) Infrared fixed points and fixed lines 
In the top-bottom-tau sector in supersymmetric grand unifica- 
tion. Schrempp, B. (Kiel Univ. (Germany). Inst. fuer Theoretische 
Physik). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Oct 1994. 13p. (HEP-PH-9411241). Order Number 
DE95763000. Source: OSTI; NTIS (US Sales Only); INIS. 

The two loop ‘top-down’ renormalization group flow for the top, 
bottom and tau Yukawa couplings, from y=Mgyr~O(10'® GeV) to 
um, is explored in the framework of supersymmetric grand unifi- 
cation; reproduction of the physical bottom and tau masses is 
required. Instead of following the recent trend of implementing ex- 
act Yukawa coupling unification (i) a search for infrared (IR) fixed 
lines and fixed points in the m,°°'®-tan 6 plane is performed and (ii) 
the extent to which these imply approximate Yukawa unification is 
determined. In the m;,?°!*-tan 6 plane two IR fixed lines, intersecting 
in an IR fixed point, are located. The more attractive fixed line has 
a branch of almost constant top mass, m,°°'°~168~180 GeV (close 
to the experimental value), for the large interval 2.5< or xtan B< 


or +55; it realizes tau-bottom Yukawa unification at Mgyuy approxi- 
mately. The less attractive fixed line as well as the fixed point at 
m,Pel®~170 GeV, tan 6~55 implement approximate top-bottom 
Yukawa unification at all scales 4. The renormalization group flow 
is attracted towards the IR fixed point by way of the more attractive 
IR fixed line. The fixed point and lines are distinct from the much 
quoted effective IR fixed point m,°°~O(200 GeV) sin 6. (orig.) 


14236 (DESY—94-233) Strongly interacting Higgs sector 
without technicolor. Liu Chuan (California Univ., San Diego, La 
Jolla, CA (United States). Dept. of Physics); Jansen, K.; Kuti, J. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Dec 1994. 4p. Sponsored by USDOE, Washington, DC (United 
States). Grant DOE DE-FG03-90ER40546. (HEP-LAT-9412034). 
Order Number DE95762620. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Simulation results are presented on Higgs mass calculations in 
the spontaneously broken phase of the Higgs sector in the minimal 
Standard Model with a higher derviative regulator. A heavy Higgs 
particle is found in the TeV mass range in the presence of a com- 
plex conjugate ghost pair at higher energies. The ghost pair evades 
easy experimental detection. As a finite and unitary theory in the 
continuum, this model serves as an explicit and simple example of 
a strong interacting Higgs sector without technicolor. (orig.) 


14237 (DESY-—94-244) How does the BFKL Pomeron cou- 
ple to quarks?. Bartels, J. (Hamburg Univ. (Germany). 2. Inst. 
fuer Theoretische Physik); Forshaw, J.R.; Lotter, H.; Lipatov, L.N.; 
Ryskin, M.G. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Dec 1994. 22p. (HEP-PH-9501204). Order Number 
DE95762602. Source: OSTI; NTIS (US Sales Only); INIS. 

We investigate the coupling of the BFKL Pomeron to quarks and 
to colorless states. Special emphasis is given to the effective 
quark-quark scattering amplitude of Mueller and Tang. (orig.) 


14238 (DESY-94-251) Miscellaneous results on the elec- 
troweak phase transition. ligenfritz, E.M. (Humboldt-Universitaet, 
Berlin (Germany). Inst. fuer Physik); Schiller, A. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1994. 
6p. Sponsored by Deutsche Forschungsgemeinschaft, Bonn (Ger- 
many). Grant DFG Mu 932/1-2. (HU-BERLIN-IEP-—94/31). Order 
Number DE95764256. Source: OSTI; NTIS (US Sales Only); INIS. 

We present new 4-D Monte Carlo results characterizing the 
strength of the finite temperature phase transition for Higgs/W 
mass ratios 1.0 and 0.6, obtained on isotropic lattices mainly with 
Ns = 16, Ny = 2. We discuss the distribution of a gauge invariant 
block spin order parameter, estimating the Higgs condensate ®, at 
T.. We use the Potvin/Rebbi method in order to find the interface 
tension a/T.?. We demonstrate how the multi-histogram method 
(giving free energy differences) can be used to avoid the limiting 
procedure 5, — 0. From pure-phase histograms at K., extrapo- 
lated with the help of this method, we estimate the latent heat Ac/ 
T.*. Actual time series at lower Higgs mass require blocking in or- 
der to determine the jump of the lattice observables. (orig.) 


14239 (DESY—94-254) A self consistent study of the phase 
transition in the scalar electroweak theory at finite tempera- 
ture. Kerres, U. (Hamburg Univ. (Germany). 2. Inst. fuer 
Theoretische Physik); Mack, G.; Palma, G. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Dec 1994. 5p. Order 
Number DE95764257. Source: OSTI; NTIS (US Sales Only); INIS. 
We propose the study of the phase transition in the scalar elec- 
troweak theory at finite temperature by a two-step method. It 
combines (i) dimensional reduction to a 3-dimensional lattice theory 
via perturbative blockspin transformation, and (ii) either further real 
space renormalization group transformations, or solution of gap 
equations, for the 3d lattice theory. A gap equation can be ob- 
tained by using the Peierls inequality to find the best quadratic 
approximation to the 3d action. This method avoids the lack of self 
consistency of the usual treatments which do not separate infrared 
and UV-problems by introduction of a lattice cutoff. The effective 3d 
lattice action could also be used in computer simulations. (orig.) 


14240 (DOE/ER/40757-061) Probing  strongly-interacting 


electroweak dynamics through W*W_~/ZZ ratios at future e*e~ 
colliders. Barger, V. (Univ. of Wisconsin, Madison, WI (United 
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States). Physics Dept.); Cheung, K.; Han, T.; Phillips, R.J.N. Texas 
Univ., Austin, TX (United States). Center for Particle Physics; 
California Univ., Davis, CA (United States). Dept. of Physics; Wis- 
consin Univ., Madison, WI (United States). Dept. of Physics. Jan 
1995. 32p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-93ER40757 ; FG03-91ER40674 ; 
FG02-95ER40896. (UCD-95-2; RAL-95-003). Order Number 
DE95007202. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors point out that the ratio of W*W- — W*W- and 
W*W- — ZZ cross sections is a sensitive probe of the dynamics 
of electroweak symmetry breaking, in the CM energy region .\/Sww 
2 1 TeV where vector boson scattering may well become strong. 
They suggest ways in which this ratio can be extracted at a 1.5 
TeV e+e linear collider, using W+, Z — jj hadronic decays and 
relying on dijet mass resolution to provide statistical discrimination 
between W= and Z. WW fusion processes studied here are unique 
for exploring scalar resonances of mass about 1 TeV and are com- 
plementary to studies via the direct channel ete~ — W*W7 for 
the vector and non-resonant cases. With an integrated luminosity 
of 200 fb—', the signals obtained are statistically significant. Com- 
parison with a study of e~e~ — vyW-W7 process is made. 
Enhancements of the signal rate from using a polarized electron 
beam, or at a 2 TeV e*e™ linear collider and possible higher en- 
ergy u*u~ colliders, are also presented. 


14241 (FZR-66(prepr.)) Neutral pmeson properties in 
an isospin-asymmetric pion medium. Gulamov, TI. 
(Forschungszentrum Rossendorf e.V. (FZR), Dresden (Germany). 
Inst. fuer Kern- und Hadronenphysik); Titov, A.l.; Kaempfer, B. 
Forschungszentrum Rossendorf e.V. (FZR), Rossendorf bei Dres- 
den (Germany). Dec 1994. 16p. Order Number DE95762707. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We evaluate the » meson self energy at finite temperature T and 
charged-pion chemical potential uq as well by utilizing a 
conventional x-p effective Lagrangian and functional integral repre- 
sentation of the partition function in the one-pion loop order (i.e., 
second order in the pz coupling constant). We find an increase of 


both the » meson mass and the width with increasing temperature 
and chemical potential uo. At large value of yo this increases may 
be about two times larger as compared with the pure temperature 
shift of Gale and Kapusta at vanishing po. (orig.) 


14242 (\C—-94/358) Natural »-term with Peccei-Quinn sym- 
metry. Chun, E.J. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1994. 8p. Order Number DE95625643. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The generalized Higgs mass term NH,Hp of the supersymmetric 
standard model is used to implement the Peccei-Quinn Symmetry 
to solve the strong-CP problem. Then supersymmetry breaking can 
generated the Higgs mass parameter p of order m3. through soft- 
breaking parameters. This kind of extension contains extra light 
fieds of the axion supermultiplet whose dominant coupling may 
come from the supersymmetric axion-Higgs-Higgs coupling. We 
present a working example and discuss the cosmological implica- 
tions of the model. (author). 15 refs. 


14243 (IC-94/359) QED on curved background and on 
manifolds with boundaries: Unitarity versus covariance. Vas- 
silevich, D.V. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1994. 29p. Order Number DE95625649. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Some recent results show that the covariant path integral and 
the integral over physical degrees of freedom give contradicting re- 
sults on curved background and on manifolds with boundaries. 
This looks like a conflict between unitarity and covariance. We ar- 
gue that this effect is due to the use of non-covariant measure on 
the space of physical degrees of freedom. Starting with the re- 
duced phase space path integral and using covariant measure 
throughout computations we recover standard path integral in the 
Lorentz gauge and the Moss and Poletti BRST-invariant boundary 
conditions. We also demonstrate by direct calculations that in the 
approach based on Gaussian path integral on the space of physi- 
cal degrees of freedom some basic symmetries are broken. 
(author). 39 refs. 
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14244 (IC—95/15) An introduction to the heavy quark effec- 
tive theory. Hussain, F.; Thompson, G. International Centre for 
Theoretical Physics, Trieste (Italy). Jan 1995. 70p. (Hep-ph— 
9502241.). Order Number DE95625659. Source: OSTI; NTIS (US 
Sales Only); INIS. 

These lecture notes begin with a brief survey of the physics of 
heavy quark systems. This discussion motivates the introduction of 
the Heavy Quark Effective theory (HQET) which captures a great 
deal of the intuition developed. A derivation of the HQET from 
QCD is presented as well as an analysis of its special properties. 
The effective theory can be seen to amount to a one-dimensional 
field theory in the quark sector. The heavy quark flavour- and spin- 
symmetry of the effective Lagrangian is an offspring of this. Other 
topics covered include the question of covariance of the theory, the 
construction of interpolating fields for the heavy hadron states, the 
application of LSZ reduction theorems to determine the (reduced) 
number of form factors in flavour changing transitions, a complete 
verification of Luke’s theorem, plus the matching conditions 
between QCD and the HQET beyond tree level. These are an ex- 
panded version of lectures presented during the Trieste 1994 


Summer school on High Energy physics. (author). 47 refs, 7 figs, 1 
tab. 


14245 (IC-95/17) Proof of the relativistic covariance of the 
fermion Green function in QED. Nguyen Suan Han. International 
Centre for Theoretical Physics, Trieste (Italy). Feb 1995. 11p. Order 
Number DE95625650. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is devoted to the calculation of the fermion Green 
function in QED in the framework of the Minimal Quantization 
Method, based on an explicit solution of the constraint equations 
and the gauge-invariance principle. The relativistic invariant expres- 
sion for the fermion Green function which has the right analytical 
properties is obtained. (author). 24 refs. 


14246 (LBL-36374) Current issues in perturbative QCD. 
Hinchliffe, |. (Lawrence Berkeley Lab., CA (United States). Theoret- 
ical Physics Groups). Lawrence Berkeley Lab., CA (United States). 
Dec 1994. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-940816—92: 
Meeting of the Division of Particles and Fields of the American 
Physical Society, Albuquerque, NM (United States), 2-6 Aug 1994). 
Order Number DE95008448. Source: OSTI; NTIS; INIS; GPO Dep. 

This review talk discusses some issues of active research in per- 
turbative QCD. The following topics are discussed: (1) current 
value of as; (2) heavy quark production in hadron collisions; (3) 
production of ‘¥ and Y in pp collisions; (4) prompt photon produc- 
tion; (5) small-x and related phenomena; and (6) particle 
muttiplicity in heavy quark jets. 


14247 (SLAC-PUB-95-6771) Efficient analytic computation 
of higher-order QCD amplitudes. Bern, Z. (Univ. of California, 
Los Angeles, CA (United States). Dept of Physics); Chalmers, G.; 
Dixon, L.; Dunbar, D.C.; Kosower, D.A. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States); California Univ., Los Ange- 
les, CA (United States). Dept. of Physics. [1995]. 3p. Sponsored by 
USDOE, Washington, DC (United States);Sloan (Alfred P.) Foun- 
dation, New York, NY (United States);National Science Foundation, 
Washington, DC (United States);CEA, 75 - Paris (France);North At- 
lantic Treaty Organization, Brussels (Belgium). DOE Contract 
AC03-76SF00515 ; FG03-91ER40662. Grant BR-3222; Grant PHY- 
9218990; Grant CRG-921322; Grant CRG-91 (CONF-941251-2: 4. 
international conference on physics beyond the standard model, 
Lake Tahoe, CA (United States), 13-18 Dec 1994). Order Number 
DE95008593. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors review techniques simplifying the analytic calculation 
of one-loop QCD amplitudes with many external legs, for use in 
next-to-leading-order corrections to multi-jet processes. Particularly 
useful are the constraints imposed by perturbative unitarity, 
collinear singularities and a supersymmetry-inspired organization of 
helicity amplitudes. Certain sequences of one-loop helicity ampli- 
tudes with an arbitrary number of external gluons have been 
obtained using these constraints. 


14248 (SLAC-PUB-6509) Bit-string physics: A novel the- 
ory of everything. Noyes, H.P. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Aug 1994. 8p. Sponsored 





by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-9411171-1: PhysComp ‘94: workshop on 
physicis and computation: this decade and beyond, Dallas, TX 
(United States), 17-20 Nov 1994). Order Number DE95005941. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We encode the quantum numbers of the standard model of 
quarks and leptons using constructed bitstrings of length 256. 
These label a grouting universe of bit-strings of growing length that 
eventually construct a finite and discrete space-time with reason- 
able cosmological properties. Coupling constants and mass ratios, 
computed from closure under XOR and a statistical hypothesis, us- 
ing only A, ¢ and m, to fix our units of mass, length and time in 
terms of standard (meterkilogram-second) metrology, agree with 
the first four to seven significant figures of accepted experimental 
results. Finite and discrete conservation laws and commutation re- 
lations insure the essential characteristics of relativistic quantum 
mechanics, including particle-antiparticle pair creation. The corre- 
spondence limit in (free space) Maxwell electromagnetism and 
Einstein gravitation is consistent with the Feynman-Dyson- 
Tanimura “proof.” 
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Refer also to citation(s) 13458, 13622, 14233, 14240, 14313, 14316 


14249 (ANL-HEP-CP-—94-63) Measurements of Ac, (pp) and 
Ao (pp) at 200 GeV/c. Grosnick, D.P. Argonne National Lab., IL 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9409103—18: International symposia on high energy spin physics 
and polarization phenomena in nuclear physics, Bloomington, IN 
(United States), 15-22 Sep 1994). Order Number DE95005837. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A measurement was made at Fermilab of the difference in the 
total cross sections between states with beam and target polariza- 
tions aligned antiparallel and parallel, Ao, = Ao(=) - Ac(=>), using 
200-GeV/c, polarized proton and antiproton beams and a polarized 
proton target. This measurement explores the spin dependence of 
particle interactions and the constituent dynamics. A difference in 
the spin-dependent total cross sections has been observed in pre- 
vious experiments at lower energies, and this experiment was the 
first to explore possible spin effects in Ac, at much higher 
energies. The polarized proton beam is produced from panity- 
nonconserving decays of the A° hyperon, where protons emitted 
from these decays have their spins aligned along the direction of 
their momenta. The A hyperons are produced, along with other 
particles, when unpolarized, 800-GeV/c protons strike a beryllium 
target. A virtual source of protons is produced at the target from 
these decays and the proton polarization is correlated to the trans- 
verse distance from the target. A beam of polarized antiprotons 
can be produced in an analogous manner using A° decays. The 
beam transport system goal was to produce no net spin precession 
and to preserve the correlation between the beam particle polariza- 
tion and the transverse position at the virtual source. The beam 
transport used four sets of quadrupole magnets to focus the beam 
at intermediate and final focal points. An electronic, particle-tagging 
system was located at the intermediate focus, while the polarized 
target was near the final focus. 


14250 (ANL/HEP/CP-94-81) The high energy behavior of 
the forward scattering parameters — oio1, p, and B. Block, M.M. 
(Northwestern Univ., Evanston, IL (United States). Dept. of Physics 
and Astronomy); Halzen, F.; Margolis, B.; White, A.R. Argonne Na- 
tional Lab., IL (United States); Northwestern Univ., Evanston, IL 
(United States). Dept. of Physics and Astronomy; Wisconsin Univ., 
Madison, WI (United States). Dept. of Physics. Oct 1994. 12p. 
Sponsored by USDOE, Washington, DC (United States);Natural 
Sciences and Engineering Research Council of Canada, Ottawa, 
ON (Canada). DOE Contract W-31109-ENG-38 AC02- 
76ER02289. (CONF-9409257—-4: 24. international symposium on 
multiparticle dynamics, Vietri sul Mare (Italy), 12-19 Sep 1994). Or- 
der Number DE95007075. Source: OSTI; NTIS; INIS; GPO Dep. 
Utilizing the most recent experimental data, the authors 
reanalyze high energy pp and pp data, using, two distinct (and dis- 
similar) analysis techniques: (1) asymptotic amplitude analysis, 
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under the assumption that they have reached “asymptopia”, and 
(2) an eikonal model whose amplitudes are designed to mimic real 
QCD amplitudes. The former gives strong evidence for a log(s/so) 
dependence at current energies and not log*(s/so), and 
demonstrates that odderons are not necessary to explain the ex- 
perimental data. The latter gives a unitary model for extrapolation 
into true “asymptopia” from current energies, allowing the authors 
to predict the values of the total cross section at future supercollid- 
ers. Using the QCD-model, they obtain o4;(16 TeV) = 109 + 4mb 
and o+(40 TeV) = 124 + 4 mb. 


14251 (BNL-61487) Aspects of strange matter. Dover, C.B. 
Brookhaven National Lab., Upton, NY (United States). Feb 1995. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950172-—1: Strangeness in 
hadronic matter conference, Tucson, AZ (United States), 3-7 Jan 
1995). Order Number DE95008316. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We discuss the stability of multiply strange baryonic systems, in 
the context of a mean field approach obtained from an underlying 
set of phenomenological meson-baryon interactions. The coupling 
parameters which determine the conventional co + w mean fields 
(Hartree potentials) seen by varius baryon species (N, 4, =) in the 
many-body system are constrained by reproducing the trend of ob- 
served binding energies of single particle (N, 4, =) states, as well 
as the energy per particle and density of non- strange nuclear mat- 
ter. We also consider additional scalar (cx) and vector (¢) fields 
which couple strongly to strange baryons. The couplings of these 
fields are adjusted to produce strong hyperon-hyperon interactions, 
as suggested by the data on AA hypernuclei. Extrapolating this ap- 
proach to systems of large strangeness S, we find a broad class of 
objects composed of neutrons, protons, A’s and =’s, which are sta- 
ble against strong decay. In these systems, the presence of filled A 
orbitals blocks the strong decay = N — AA, leading to a 
strangeness fraction fs = |SVA = 1, density p = (2—3)po, and 
charge fraction f q in the range —0.1 < q/A < 0.1, comparable to 
that of hypothetical stable strange quark matter (“strangelets”), but 
with a low binding energy per particle Es/A~—10 to —20 MeV. 
Such weakly bound multi-strange objects can be stable for very 
large A, unlike ordinary nuclei, since the Coulomb repulsion gener- 
ated by the protons is largely cancelled by the presence of a 
comparable number of ='s, leading to a small net charge (positive 
or negative) of order A‘/®. 


14252 (BNL-61490) Aspects of strangeness. Dover, C.B. 
Brookhaven National Lab., Upton, NY (United States). [1995]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-950173—1: Quark matter ‘95, 
Monterey, CA (United States), 9-13 Jan 1995). Order Number 
DE95008314. Source: OSTI; NTIS; INIS; GPO Dep. 

We review various aspects of strangeness production in relativis- 
tic heavy ion collisions from AGS to CERN energies. The 
experimental data are briefly summarized and various possible the- 
oretical interpretations of these data are evaluated, such as 
quark-gluon- plasma (QGP), hadron gas (HG) thermal models, or 
event generators (cascade models). Some comments on the pro- 
duction of strange clusters are offered. 


14253 (DESY-93-052) Kaons in flavour tagged B decays. 
Albrecht, H. (DESY, Hamburg (Germany)); Ehrlichmann, H.; 
Hamacher, T. ARGUS Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Apr 1993. 23p. Order 
Number DE95764915. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the ARGUS detector at the e*e~ storage ring DORIS Il, 
flavour dependent kaon production in B meson decays has been 
studied. Using fast leptons as flavour tags it has been possible to 
separately measure the multiplicities of Kt, K— and Ke° in inclusive 
B decays and in semileptonic B decays. The kaon production in 
semileptonic B decays was further used to estimate the ratio of 
charmed decays over all decays, and thus also the fraction of 
charmless B decays. (orig.) 


14254 (DESY-93-075) Search for excited electrons using 


the ZEUS detector. Derrick, M. (Argonne National Lab., IL (United 
States)); Krakauer, D.; Magill, S. ZEUS Collaboration. Deutsches 
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Elektronen-Synchrotron (DESY), Hamburg (Germany). Jun 1993. 
19p. Order Number DE95764918. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper reports a search for excited electrons at the HERA 
electron-proton collider. In a sample corresponding to an integrated 
luminosity of 26 nb-', no evidence was found for any resonant 
state decaying into e~+~, »W- or e~Z°. Limits on the coupling 
strength of an excited electron have been determined for masses 
between 45 and 225 GeV. This study also reports the observation 
of the wide-angle e+ Compton scattering process. (orig.) 


14255 (DESY-—93-084) Inclusive production of K*(892), 
p°(770), and w(783) mesons in the Yenergy region. Albrecht, H. 
(DESY, Hamburg (Germany)); Ehrlichmann, H.; Hamacher, T. AR- 
GUS Collaboration. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Jul 1993. 36p. Order Number DE95763292. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The production of K**(892), K*°(892), »°(770) and w(783) vector 
mesons in q anti q events as well as in the gluonic Y(1S) decays 
and Y(4S)—B anti B decays has been studied using the ARGUS 
detector. Combining these results with data on pseudoscalar me- 
son, ¢ meson and baryon production collected with the same 
detector allow comprehensive studies of quark and gluon fragmen- 
tation. Model independent information on s quark and vector 
meson suppression (s/u=0.37+0.04, V/(V+P),=0.21+0.04 and V/ 
(V+P),=0.34+0.03) are derived. The date are compared with pre- 
dictions from the models Jetset 7.3 and UCLA 7.31. (orig.) 


14256 (DESY—93-093) Observation of events with a large 
rapidity gap in deep inelastic scattering at HERA. Derrick, M. 
(Argonne National Lab., IL (United States)); Krakauer, D.; Magill, 
S. ZEUS Collaboration. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Jul 1993. 20p. Order Number 
DE95763291. Source: OSTI; NTIS (US Sales Only); INIS. 

In deep inelastic, neutral current scattering of electrons and pro- 
tons at ,/s=296 GeV, we observe in the ZEUS detector events 
with a large rapidity gap in the hadronic final state. They occur in 
the region of small Bjorken x and are observed up to Q? of 100 
GeV. They account for about 5% of the events with Q*>10 GeV?. 
Their general properties are inconsistent with the dominant mecha- 
nism of deep inelastic scattering, where color is transferred 
between the scattered quark and the proton remnant, and suggest 
that the underlying production mechanism is the diffractive dissoci- 
ation of the virtual photon. (orig.) 


14257 (DESY—93-100) Measurement of inclusive jet cross 
sections in photoproduction at HERA. Abt, |. (California Univ., 
Davis, CA (United States). Physics Dept. and IIRPA); Ahmed, T.; 
Andreev, V. H1 Collaboration. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Jul 1993. 14p. Order Number 
DE95764917. Source: OSTI; NTIS (US Sales Only); INIS. 

The inclusive jet cross section in photoproduction has been mea- 
sured as a function of transverse energy and pseudorapidity using 
the H1 detector at the HERA electron-proton collider. The results 
are compared with leading order QCD calculations. (orig.) 


14258 (DESY—93-110) Measurement of the proton struc- 
ture function F. in ep scattering at HERA. Derrick, M. (Argonne 
National Lab., IL (United States)); Krakauer, D.; Magill, S. ZEUS 
Collaboration. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Aug 1993. 21p. Order Number DE95764916. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents our first measurement of the F. structure 
function in neutral-current, deep inelastic scattering using the 
ZEUS detector at HERA, the ep colliding beam facility at DESY. 
The data correspond to an integrated luminosity of 24.7 nb—'. Re- 
sults are presented for data in a range of Q* from 10 GeV? to 
4700 GeV? and Bjorken x down to 3.0x10-*. The Fo structure 
function increases rapidly as x decreases. (orig.) 


14259 (DESY-93-117) Measurement of the proton structure 
function F2(x,Q?) in the low x region at HERA. Abt, |. (California 
Univ., Davis, CA (United States). Physics Dept. and IIRPA); 
Ahmed, T.; Andreev, V. H1 Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Aug 1993. 23p. Order 
Number DE95764908. Source: OSTI; NTIS (US Sales Only); INIS. 
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A measurement of the proton structure function F2(x, Q*) is pre- 
sented with about 1000 neutral current deep inelastic scattering 
events for Bjorken x in the range x~10-?-10-4 and Q?>5 GeV. 
The measurement is based on an integrated luminosity of 22.5 
nb-' recorded by the H1 detector in the first year of HERA opera- 
tion. The structure function F2(x, Q*) shows a significant rise with 
decreasing x. (orig.) 


14260 (DESY—93-146) Scaling violations of the proton 
structure function F2 at small x. Abt, |. (Physics Dept. and 
IIRPA, California Univ., Davis, CA (United States)); Ahmed, T.; An- 
dreev, V. H1 Collaboration. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Oct 1993. 13p. Order Number 
DE95764888. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis is presented of scaling violations of the proton struc- 
ture function F2(x, Q*) measured with the H1 detector at HERA in 
the range of Bjorken x values between x=3x10-* and 10-2 for 
four-momentum transfers Q* larger than 8.7 GeV*. The structure 
function F(x, Q) is observed to rise linearly with InQ?. Under the 
assumption that the observed scaling violations at small x<0.01 are 
described correctly by perturbative QCD, an estimate is obtained of 
the gluon distribution function G(x, Qo*) at Qo2=20 GeV*. (orig.) 


14261 (DESY-94-012) First measurement of the charged 
current cross section at HERA. Ahmed, T. (Birmingham Univ. 
(United Kingdom). School of Physics and Space Research); 
Andreev, V.; Andrieu, B. H1 Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jan 1994. 15p. Order 
Number DE95764886. Source: OSTI; NTIS (US Sales Only); INIS. 

The cross section of the charged current process 
e—p—vet+hadrons is measured at HERA for transverse momenta 
of the hadron system larger than 25 GeV. The size of the cross 
section exhibits the W propagator. (orig.) 


14262 (DESY-94-029) Observation of +y7-—+¢,° and 
yy—¢w. Albrecht, H. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany)); Ehrlichmann, H.; Hamacher, T. ARGUS Col- 
laboration. Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Mar 1994. 11p. Order Number DE95764869. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Two-photon production of the hadronic final states K*K~ x*2— 
and KtK~2*x°x- has been studied using the ARGUS detector at 
the ete~ storage ring DORIS Il at DESY. The cross sections of 


_ the reactions yy—+¢p° and +~y—-¢w have been measured for the 


first time. In addition, angular distributions have been determined 
for the reaction yy—¢p° +K*K~ x*x~.. (orig.) 


14263 (DESY—94-030) Inclusive charged particle cross 
sections in photoproduction at HERA. Abt, |. (California Univ., 
Davis, CA (United States). Physics Dept. and IIRPA); Ahmed, T.; 
Andreev, V. H1 Collaboration. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Mar 1994. 20p. Order Number 
DE95764866. Source: OSTI; NTIS (US Sales Only); INIS. 

Cross sections are presented for the inclusive production of 
charged particles measured in electron-proton collisions at low Q? 
with the H1 detector at HERA. The transverse momentum distribu- 
tion extends up to 8 GeV/c. Its shape is found to be harder than 
that observed in anti pp collisions at comparable centre-of-mass 
energies ./S+p~,/S5p~%200 GeV, and also harder than in -p colli- 
sions at lower energies ,/syp~x18 GeV. Results from quantum 
chromodynamics (QCD) calculations agree with the measured 
transverse momentum and pseudorapidity cross sections. (orig.) 


14264 (DESY—94-032) Measurement of total and partial 
photon proton cross sections at 180 GeV center of mass en- 
ergy. Derrick, M. (Argonne National Lab., IL (United States)); 
Krakauer, D.; Magill, S. ZEUS Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Mar 1994. 46p. Order 
Number DE95763221. Source: OSTI; NTIS (US Sales Only); INIS. 

Photon proton cross sections for elastic light vector meson pro- 
duction, 747°, inelastic diffractive production, 747°, non-diffractive 
procution, ong%?, as well as the total cross section, o7?,:, have 
been measured at an average yp center of mass energy of 180 
GeV with the ZEUS detector at HERA. The resulting values are 
og ?=1847 pb, og%P=3348 pb, opg?P=91411 pb, and 





oP it=143+17 ub, where the errors include statistical and system- 
atic errors added in quadrature. (orig.) 


14265 (DESY-94-033) Energy flow and charged particle 
spectra in deep inelastic scattering at HERA. Abt, |. (California 
Univ., Davis, CA (United States). Physics Dept. and IIRPA); 
Ahmed, T.; Andreev, V. H1 Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Mar 1994. 34p. Order 
Number DE95763223. Source: OSTI; NTIS (US Sales Only); INIS. 

Global properties of the hadronic final state in deep inelastic 
scattering events at HERA are investigated. The data are corrected 
for detector effects and are compared directly with QCD phe- 
nomenology. Energy flows in both the laboratory frame and the 
hadronic centre of mass system and energy-energy correlations in 
the laboratory frame are presented. Comparing various QCD 
models, the colour dipole model provides the only satisfactory de- 
scription of the data. In the hadronic centre of mass system the 
momentum components of charged particles longitudinal and trans- 
verse to the virtual boson direction are measured and compared 
with lower energy lepton-nucleon scattering data as well as with 
ete data from LEP. (orig.) 


14266 (DESY—94-063) Observation of jet production in 
deep inelastic scattering with a large rapidity gap a HERA. 
Derrick, M. (Argonne National Lab., IL (United States)); Krakauer, 
D.; Magill, S. ZEUS Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Apr 1994. 24p. Order 
Number DE95763216. Source: OSTI; NTIS (US Sales Only); INIS. 

Events with a large rapidity gap in deep inelastic scattering with 
Q*>10 GeV? have been studied in the ZEUS detector. The prop- 
erties of these events with W>140 GeV are consistent with a 
leading twist diffractive mechanism. In the laboratory frame, with 
E,/**>4 GeV, 15% of the events are of the 1-jet type with negligi- 
ble 2-jet production. The single jet is back-to-back in azimuth with 
the scattered electron. No energy flow is observed between the jet 
and the proton direction. With a lower jet transverse energy cut 2- 
jet production is observed both in the laboratory and the +*p 
centre-of-mass systems demonstrating the presence of hard scat- 
tering in the virtual photon interactions that give rise to large 
rapidity gap events. (orig.) 


14267 (DESY—94-169) Hard scattering processes in high 
energy 7y-induced reactions. D’Agostini, G. (Rome Univ. (Italy). 
Ist. di Fisica). ZEUS Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Sep 1994. 20p. 
(CONF-940693-: Conference on physics in collision, Tallahassee, 
FL (United States), 15-17 Jun 1994). Order Number DE95756107. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Recent results from photoproduction and +7 collisions are re- 
viewed, with special focus on hard interactions, featuring the jets 
as the best evidence, as manifestation of parton-parton and 
photon-parton scattering. The experimental results are in good 
agreement with perturbative QCD expectations and the data are 
going to have the appropriate accuracy to discriminate between the 
available parameterizations of the photon structure functions. In 
particular, the combination of F27 measured in +y and the jet 
cross sections measured in + and +p will probably constrain in 
the near future the gluon content of the photon. (orig.) 


14268 (DESY—94-175) A search for excited fermions in 
electron-proton collisions at HERA. Derrick, M. (Argonne Na- 
tional Lab., IL (United States)); Krakauer, D.; Magill, S. ZEUS 
Collaboration. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Oct 1994. 52p. Order Number DE95763019. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A search for excited states of the standard model fermions was 
performed using the ZEUS detector at the HERA electron-proton 
collider, operating at a centre of mass enery of 296 GeV. In a sam- 
ple corresponding to an integrated luminosity of 0.55 pb~', no 
evidence was found for any resonant state decaying into final 
states composed of a fermion and a gauge boson. Limits on the 
coupling strength times branching ratio of excited fermions are pre- 
sented for masses between 50 GeV and 250 GeV, extending 
previous search regions significantly. (orig.) 
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14269 (DESY—94-191) New experimental results at HERA. 
Kuhlen, M. (Max-Planck-Institut fuer Physik, Muenchen (Ger- 
many)). Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany). Oct 1994. 15p. (CONF-9406300-: 6. Rencontres de 
Blois: heart of the matter - from nuclear interactions to quark-gluon 
dynamics, Blois (France), 19-25 Jun 1994; MPI-PhE—94-23). Order 
Number DE95763020. Source: OSTI; NTIS (US Sales Only); INIS. 

Recent measurements by the ZEUS and H1 collaborations of the 
hadronic final state in deep inelastic scattering at HERA are re- 
viewed. QCD is studied by means of charged particle spectra, jet 
rates and inclusive energy flows. (orig.) 


14270 (DESY—94-192) Extraction of the gluon density of 
the proton at small x. Derrick, M. (Argonne National Lab., IL 
(United States)); Krakauer, D.; Magill, S. ZEUS Collaboration. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Oct 1994. 20p. Order Number DE95763043. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The gluon momentum density xg(x, Q*) of the proton was ex- 
tracted at Q?=20 GeV? for small values of x between 4x10-* and 
10-2 from the scaling violations of the proton structure function F2 
measured recently by ZEUS in deep inelastic neutral current ep 
scattering at HERA. The extraction was performed in two ways. 
Firstly, using a global NLO fit to the ZEUS data on Fz. at low x con- 
Strained by measurements from NMC at larger x; and secondly 
using published approximate methods for the solution of the GLAP 
QCD evolution equations. Consistent results are obtained. A 
substantial increase of the gluon density is found at small x in com- 
parison with the NMC result obtained at larger values of x. (orig.) 


14271 (DESY-—94-195) Recent results from the H1 experi- 
ment at HERA. Martyn, H.U. (Technische Hochschule Aachen 
(Germany). 1. Physikalisches Inst.). Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Nov 1994. 43p. 
(CONF-9408100—: Meeting on particle physics, astrophysics and 
cosmology, Stanford, CA (United States), 8-19 Aug 1994; Hi-— 
11/94-401). Order Number DE95755999. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Some recent results from the H1 experiment at the HERA ep 
collider are presented, based on data taken in 1993 with an inte- 
grated luminosity of «0.5 pb~'. The topics include deep inelastic 
scattering (DIS) of neutral and charged currents, photoproduction 
and searches for new particles beyond the Standard Model. The 
analysis of the proton structure function F2(x, Q*) from neutral cur- 
rent DIS in the novel kinematic region of 3.5< or ~Q*< or +3000 
GeV? and 10-*< or =x< or +107" confirms the previously ob- 
served steep rise towards low x values. Several inclusive and 
topological measurements of the hadronic final state are presented 
to extract the gluon density in the proton and to get information on 
the onset of the BFKL evolution. A sizeable fraction of DIS events 
are diffractive with a large rapidity gap between the current and pro- 
ton remnant. Their properties, contribution to the proton structure 
function and interpretation in terms of a pomeron exchange will be 
discussed. Multi-jet rates in DIS events are investigated and used 
to demonstrate the running of the strong coupling constant as(Q*) 
and to determine its value zt the Z pole. The charged current reac- 
tion e~p—veX has been measured and exhibits for the first time 
the effect of the W propagator. The scattering of almost real pho- 
tons on protons reveals the structure of the photon. Results on 
direct and resolved yp processes, hard diffractive -yp scattering and 
charm production will be discussed. Finally, new limits on phenom- 
ena beyond the Standard Model will be given. They include direct 
searches for heavy leptons, leptoquarks, leptogluons, Rp-violating 
squarks and indirect searches via contact interactions. (orig.) 


14272 (DESY-94-198) Observation of hard processes in 
rapidity gap events in +p interactions at HERA. Ahmed, T. 
(Birmingham Univ. (United Kingdom). School of Physics and Space 
Research); Aid, S.; Andreev, V. H1 Collaboration. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Nov 1994. 
19p. Order Number DE95762982. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Events with no hadronic energy flow in a large interval of 
pseudo-rapidity in the proton direction are observed in photon- 
proton interactions at an average centre of mass energy <,/S-+p> 
of 200 GeV. These events are interpreted as photon diffractive 
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dissociation. Evidence for hard scattering in photon diffractive dis- 
sociation is demonstrated using inclusive single particle spectra, 
thrust as a function of transverse energy, and the observation of jet 
production. The data can be described by a Monte Carlo calcula- 
tion including hard photon-Pomeron scattering. (orig.) 


14273 (DESY—94-201) A note on the QCD corrections to 
forward-backward asymmetries of heavy-quark jets in Z de- 
cays. Djouadi, A. (Montreal Univ., PQ (Canada). Groupe de 
Physique des Particules); Lampe, B.; Zerwas, P.M. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Oct 1994. 
13p. (MPI-PH-94-81; UdeM-GPP-TH-94-09; HEP-PH—9411386). 
Order Number DE95762651. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The measurement of the forward-backward asymmetries of 
heavy quarks provides one of the most precise determinations of 
sin ?6w in Z decays. We discuss in detail the one-loop QCD radia- 
tive corrections to these asymmetries. Results are given for single 
heavy-quark jet asymmetries and asymmetries of the thrust axis, 
as well as for heavy-quark two-jet final states. (orig.) 


14274 (DESY-94-210) Observation of hard scattering in 
photoproduction events with a large rapidity gap at HERA. 
Derrick, M. (Argonne National Lab., IL (United States)); Krakauer, 
D.; Magill, S. ZEUS Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Nov 1994. 21p. Order 
Number DE95762981. Source: OSTI; NTIS (US Sales Only); INIS. 

Events with a large rapidity gap and total transverse energy 
greater than 5 GeV have been observed in quasi-real photoproduc- 
tion at HERA with the ZEUS detector. The distribution of these 
events as a function of the yp centre of mass energy is consistent 
with diffractive scattering. For total transverse energies above 12 
GeV, the hadronic final states show predominantly a two-jet struc- 
ture with each jet having a transverse energy greater than 4 GeV. 
For the two-jet events, little energy flow is found outside the jets. 
This observation is consistent with the hard scattering of a quasi- 
real photon with a colourless object in the proton. (orig.) 


14275 (DESY—94-212) Squark production at the Tevatron. 
Beenakker, W.; Hoepker, R.; Spira, M.; Zerwas, P.M. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Nov 1994. 
11ip. Order Number DE95762600. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We have determined the QCD corrections to the production of 
squark-antisquark pairs in p anti p collisions at the Tevatron. If the 
next-to-leading order corrections are taken into account, the renor- 
malizatior/factorization scale dependence of the theoretical 
prediction for the cross section is reduced considerably. The higher 
order corrections increase the production cross section at the Teva- 
tron by about a factor two if we compare the next-to-leading order 
prediction at a scale near the sqaurk mass with the lowest order 
prediction for which, in the experimental analyses, the scale was 
identified with the invariant energy of the parton subprocess. This 
results in a rise of the experimental lower bound on the squark 
mass from the Tevatron by about 20 GeV. (orig.) 


14276 (DESY—94-216) Complete initial state radiation to 
off-shell Z° pair production in e*e- annihilation. Bardin, D.; 
Lehner, D.; Riemann, T. Deutsches Elektronen-Synchrotron 
(DESY), Zeuthen (Germany). Inst. fuer Hochenergiephysik. Nov 
1994. 9p. (CONF-9409312-: 9. international workshop on high- 
energy physics and quantum field theory, Moscow (Russian 
Federation), 16-22 Sep 1994; HEP-PH-9411321). Order Number 
DE95756000. Source: OSTI; NTIS (US Sales Only); INIS. 

A cross-section calculation for the Standard Model reaction 
ete-—(Z°Z°)—f; anti f;f2 anti fp including the effects of the finite 
Z° width and initial state radiative corrections is presented. The an- 
gular phase space integrations are performed analytically, leaving 
the invariant masses for numerical integration. Semi-analytical and 
numerical results in the energy range ,/s=150 GeV to 1 TeV are 
reported. (orig.) 


14277 


(DESY—94-220) Determination of the strong cou- 
pling constant from jet rates in deep inelastic scattering. 
Ahmed, T. (Birmingham Univ. (United Kingdom). School of Physics 
and Space Research); Aid, S.; Andreev, V. H1 Collaboration. 
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Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany). 
Nov 1994. 17p. Order Number DE95762816. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Jet rates in deep inelastic electron proton scattering are studied 
with the Hi detector at HERA for momentum transfers squared 
between 10 and 4000 GeV°. It is shown that they can be quantita- 
tively described by perturbative QCD in next to leading order 
making use of the parton densities of the proton and with the 
strong coupling constant as as a free parameter. The measured 
value, ag(Mz*)=0.123+0.018, is in agreement both with determina- 
tions from e*te~ annihilation at LEP using the same observable 
and with the world average. (orig.) 


14278 (DESY—94-227) Towards a lattice calculation of the 
nucleon structure functions. Goeckeler, M. (Forschungszentrum 
Juelich GmbH (Germany). Hoechstleistungsrechenzentrum); Hors- 
ley, R.;  ligenfritz, M.; Perlt, H.; Rakow, P. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1994. 
lip. (HLRZ-94-64; FUB-HEP-94-15; HUB-IEP-—94-30). Order 
Number DE95762598. Source: OSTI; NTIS (US Sales Only); INIS. 

We have initiated a programme to compute the lower moments 
of the unpolarised and polarised deep inelastic structure functions 
of the nucleon in the quenched approxiation. We review our 
progress to date. (orig.) 


14279 (DESY-94-231) On the kinematic reconstruction of 
deep inelastic scattering at HERA: the <method. Bassler, U. 
(Paris-6 Univ., 75 (France). Lab. de Physique Nucleaire et de 
Hautes Energies); Bernardi, G. Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany). Dec 1994. 20p. (HEP-EX—9412004). 
Order Number DE95762618. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We review and compare the reconstruction methods of the 
inclusive deep inelastic scattering variables used at HERA. We in- 
troduce a new prescription, the Sigma (Z) method, which allows to 
measure the structure function of the proton F(x, Q*) in a large 
kinematic domain, and in particular in the low x-low Q? region, with 
small systematic errors and small radiative corrections. A detailed 
comparison between the £ method and the other methods is 
shown. Extensions of the = method are presented. The effect of 
QED radiation on the kinematic reconstruction and on the structure 
function measurement is discussed. (orig.) 


14280 (DESY—94-232) Photoproduction of jets at HERA: 
comparison of next-to-leading order calculation with ZEUS 
data. Klasen, M. (Hamburg Univ. (Germany). 2. Inst. fuer Theo- 
retische Physik); Kramer, G.; Salesch, S.G. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Dec 1994. 
19p. Sponsored by Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Foerderkennzeichen BMFT OS56HH93P; 
Gontract EEC CHRX-CT93-0357(DG Order Number DE95762619. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We have calculated inclusive single-jet production in low Q? ep- 
collisions at next-to-leading order superimposing direct and 
resolved contributions. The results are compared with recent ex- 
perimental results from the ZEUS Collaboration at HERA. (orig.) 


14281 (DESY-94-245) The BFKL pomeron in deep inelastic 
diffractive dissociation near t = 0. Bartels, J.; Lotter, H.; 
Wuesthoff, M. Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany). Dec 1994. 45p. Order Number DE95764254. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The small-t behaviour of the deep inelastic diffractive dissociation 
cross section in the triple Regge region is investigated, using the 
BFKL approximation in perturbative QCD. We show that the cross 
section is finite at t = 0, but the diffusion in In k,? leads to a large 
contribution of small momenta at the triple Pomeron vertex. We 
study the dependence upon the total energy and the invariant 
mass. At t = 0, there is a decoupling of the three BFKL singulari- 
ties which is a consequence of the conservation of the conformal 
dimension. For large invariant masses, the four gluon state in the 
upper t-channel plays an important role and cannot be neglected. 
(orig.) 





14282 (DOE/ER/40757-060) Hadronic production of S-wave 
and P-wave charmed beauty mesons via heavy quark fragmen- 
tation. Cheung, K. (Univ. of Texas, Austin, TX (United States). 
Center for Particle Physics); Yuan, Tzu Chiang. Texas Univ., 
Austin, TX (United States). Center for Particle Physics. Feb 1995. 
29p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG03-93ER40757. (UCD—95-4). Order Number 
DE95008737. Source: OSTI; NTIS; INIS; GPO Dep. 

At hadron colliders the dominant production mechanism of (6c) 
mesons with large transverse momentum is due to parton fragmen- 
tation. The authors compute in a model-independent way the 
production rates and transverse momentum spectra for S-wave 
and P-wave (bc) mesons at the Tevatron via the direct fragmenta- 
tion of the bottom antiquark as well as the Altarelli-Parisi induced 
gluon fragmentation. Since all the radially and orbitally excited (bc) 
mesons below the BD flavor threshold will cascade into the pseu- 
doscalar ground state B, through electromagnetic and/or hadronic 
transitions, they all contribute to the inclusive production of B,. The 
contributions of the excited S-wave and P-wave states to the inclu- 
sive production of B, are 58 and 23%, respectively, and hence 
significant. 


14283 (DOE/ER/40757—064) An update on strong W,W, 
scattering at the LHC. Cheung, K. Texas Univ., Austin, TX 
(United States). Center for Particle Physics. Mar 1995. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-93ER40757. Order Number DE95008738. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The author summarizes an update on the study for a strongly in- 
teracting electroweak symmetry breaking sector via longitudinal 
vector boson scattering at the 14 TeV Large Hadron Collider. In the 
update, the decay mode ZZ — I*l" vv and a new vector-resonance 
signal via qq — V — W*W-/W2Z are also included. 


14284 (DOE/ER/40757-065) Inclusive hadronic production 
of the B. meson via heavy quark fragmentation. Cheung, K. 
Texas Univ., Austin, TX (United States). Center for Particle 


Physics. Mar 1995. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-93ER40757. Order Number 
DE95008739. Source: OSTI; NTIS; INIS; GPO Dep. 

The author summarizes the studies on the hadronic production 
of S- and P-wave (bc) mesons via direct fragmentation of the 
bottom antiquark as well as the Altarelli-Parisi induced gluon frag- 
mentation. 


14285 (FNAL/C—95/024-E) Search for exotic particles at 
CDF. Harris, R.M. Fermi National Accelerator Lab., Batavia, IL 
(United States). Feb 1995. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
941251-3: 4. international conference on physics beyond the 
standard model, Lake Tahoe, CA (United States), 13-18 Dec 1994). 
Order Number DE95008383. Source: OSTI; NTIS; INIS; GPO Dep. 

CDF has searched for 2nd generation leptoquarks, new gauge 
bosons W’ and 2’, axigluons, excited quarks, color octet tech- 
nirhos and Eg diquarks. We place the most stringent limits on 
direct production of these exotic particles. 


14286 (I\C-94/372) Current s - quark mass corrections to 
the form factors of D - meson semileptonic decays. Hussain, 
F.; Ivanov, A.N.; Troitskaya, N.I. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Nov 1994. 11p. Order Number 
DE95625688. Source: OSTI; NTIS (US Sales Only); INIS. 

The infinite mass effective theory, when a heavy quark mass 
tends to infinity, and Chiral perturbation theory at the quark level, 
based on the extended Nambu - Jona - Lasinio model with linear 
realization of chiral U(3) x U(3) symmetry, are applied to the calcu- 
lations of current s - quark mass corrections to the form factors of 
the D — K-bar e* ve and D — K-bar* e* v_ decays. These cor- 
rections turn out to be quite significant, of the order of 7 - 20%. 
The theoretical results are compared with experimental data. (au- 
thor). 17 refs. 


14287 (IC-94/402) Applications of the superflavor sym- 
metry to heavy baryor-antibaryon pair production § in 
electron-positron collision. Guo Xinheng (The China Center for 
Advanced Science and Technology, CCAST, Beijing (China)); Jin 
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Hongying; Li Xuegian. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1994. 20p. Order Number DE95625667. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The baryons containing two heavy quarks and a light quark are 
believed to have the diquark-quark structure and the diquark com- 
posed of the two heavy quarks behaves as a point-like color-triplet 
scalar or vector. The superflavor symmetry can associate produc- 
tions of such heavy baryon-antibaryon pair with the heavy meson 
production. The whole scenario is discussed in some details in the 
work, and the observation prospect in the future experiments is 
stressed. (author). 21 refs, 1 fig. 


14288 (INIS-mf-14479, pp. 28) Results from ep-collisions in 
HERA relevance to cosmic rays. Dau, D.W. (Kiel Univ. (Ger- 
many). Inst. fuer Kernphysik). Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225—: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON-POSITRON COLLISIONS/ 
parton model; COSMIC RADIATION; HERA STORAGE RING; 
PHOTONS; PROTONS 


14289 (INIS-mf—14479, pp. 61) The hadron flux at sea level 
in the energy range 5 GeV to 10 TeV. Mielke, H.H. (Kern- 
forschungszentrum Karlsruhe GmbH (Germany)); Kornmayer, H.; 
Locher, M.; Engler, J.; Knapp, J. Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225—: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. COSMIC RAY FLUX/hadrons; CALORIME- 
TERS; COSMIC PROTONS; COSMIC RAY DETECTION; 
HADRONS; CROSS SECTIONS; MONTE CARLO METHOD 


14290 (JINR—94-165, pp. 31-32) Search for narrow dibaryon 
resonances in the proton-proton bremmsstrahlung reaction at 
energy below the pion threshold. Abazov, V.M. (and others); 
Akimov, Yu.K.; Gostkin, M.I. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. DIBARYONS/mass; PROTON-PROTON 
INTERACTIONS; BREMSSTRAHLUNG; DIBARYONS; MASS; DIF- 
FERENTIAL CROSS SECTIONS; ENERGY DEPENDENCE; MEV 
RANGE 100-1000 


14291 (JINR-94-165, pp. 42-43) Precise measurement of 
the probability of the x*->7°etv, decay. Baranov, V.A. (and 
others); Karpukhin, V.V.; Khomutov, N.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PIONS PLUS/beta decay; ELEC- 
TRON NEUTRINOS; GAMMA RADIATION; PIONS NEUTRAL; 
POSITRONS 


14292 (JINR-94-165, pp. 44-45) Measurement of spin ob- 
servation in pp->pK+Y. Falomkin, |.V. (and others); Ivanov, V.V.; 
Lyashenko, L.V. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1994. In Experiments in Laboratory of Nuclear Prob- 
lems of Joint Institute for Nuclear Research in 1994-1995. 105p. 
Order Number DE95624792. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. PROTON-PROTON INTERACTIONS; 
BOSON-EXCHANGE MODELS; KAONS PLUS; LAMBDA PARTI- 
CLES; PROTONS; RESONANCE PARTICLES; SIGMA NEUTRAL 
PARTICLES 


14293 (JINR-94-165, pp. 50-52) Search for decay 


K*t->2* ute. Artemov, V.M. (and others); Dedovich, D.V.; Komis- 
sarov, E.V. Joint Inst. for Nuclear Research, Dubna (Russian 
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Federation). 1994. In Experiments in Laboratory of Nuclear Prob- 
lems of Joint Institute for Nuclear Research in 1994-1995. 105p. 
Order Number DE95624792. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. KAONS PLUS/particle decay; 
TRONS; MUONS PLUS; PIONS PLUS; PROBABILITY 


14294 (JINR-94-165, pp. 52-53) Direct measurements of 
the branching ratio for the decay of the 7-meson into two pho- 
tons. Efendiev, A. (and others); Lytkin, L.; Boundard, A. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1994. In Ex- 
periments in Laboratory of Nuclear Problems of Joint Institute for 
Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ETA MESONS/radiative decay; BRANCH- 
ING RATIO; GAMMA RADIATION; GAMMA SPECTRA 


14295 (JINR-94-165, pp. 58-59) Determination of NN- 
scattering amplitudes in the energy region from 1.1 to 2.7 GeV 
and search for a structure around T-k,,=2.1 GeV. Barabash, L. 
(and others); Janout, Z.; Kalinnikov, V. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-PROTON INTERACTIONS/ 
scattering amplitudes; ENERGY DEPENDENCE; GEV RANGE 01- 
10; POLARIZATION-ASYMMETRY RATIO; SPIN 


14296 (JINR—94-165, pp. 60-61) The experimental study of 
np elastic scattering amplitudes at 16 MeV. Borisov, N.S. (and 
others); Bunyatova, E.!.; Burinov, V.F. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-NEUTRON INTERACTIONS/ 
elastic scattering; PROTON-NEUTRON INTERACTIONS/scattering 
amplitudes; CROSS SECTIONS; MEV RANGE 10-100; POLAR- 
IZED BEAMS; POLARIZED TARGETS 


14297 (JINR-94-165, pp. 62-63) Measurement of spin ab- 
servables in neutron-proton elastic scattering. Drevenak, R. 
(and others); Finger, M.; Finger, Jr. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-NEUTRON INTERACTIONS/ 
elastic scattering; MEV RANGE 100-1000; POLARIZED BEAMS; 
POLARIZED TARGETS; RESCATTERING; SCATTERING AMPLI- 
TUDES; SPIN ORIENTATION 


14298 (JINR—94-165, pp. 68-69) A search for centrally pro- 
duced non-qq mesons in proton-proton interaction at 450 GeV/ 
c using the CERN © spectrometer. Kulchitsky, Yu. (and others); 
Maljukov, S.; Minashvili, |. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. MESONS/particle production; PROTON- 
PROTON INTERACTIONS; GEV RANGE 100-1000; MESONS; 
PARTICLE DECAY; PARTICLE IDENTIFICATION 


14299 


ELEC- 


(JINR-94-165, pp. 70-72) Measurement of beauty 
particle lifetimes and hadroproduction cross-section. Ulchitsky, 
Yu.; Malyukov, S.; Minashvili, |. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 


1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 


Short communication. B MESONS/particle production; HADRON- 
HADRON INTERACTIONS; CROSS SECTIONS; LIFETIME 


14300 (JINR-94-165, pp. 76-78) Study of radiative K- 
decays with HYPERON spectrometer. Budagov, Yu.A. (and 
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others); Chirikov-Zorin, |.E.; Davydov, Yu.|. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. KAONS PLUS/radiative decay; FORM 
FACTORS; GAMMA RADIATION; PIONS; POSITRONS 


14301 (JINR-94-165, pp. 78-80) Search for electron neu- 
trino oscillations and investigation of muon neutrino-nucleon 
interactions at the IHEP-JINR Neutrino Dtector. Barabash, L. 
(and others); Batusov, Yu.; Bunyatov, S. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRINO OSCILLATIONelectron neutri- 
nos; NEUTRINO-NUCLEON INTERACTIONS; ELECTRONS; 
INCLUSIVE INTERACTIONS; MUON NEUTRINOS; MUONS MI- 
NUS; POSITRONS 


14302 (JINR-94-165, pp. 80-81) Study of spin effects at 400 
to 3000 GeV using an internal jet target at UNK. Barabash, L.S. 
(and others); Bilenkaya, S.I.; Borisov, N.S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-PROTON INTERACTIONS; 
BARYONS; GEV RANGE 100-1000; MESONS; POLARIZED TAR- 
GETS; SPIN ORIENTATION; TEV RANGE 01-10 


14303 (JINR-94-165, pp. 82-84) Measurement of single- 
spin assymetry in the reaction pp->7z°X at 90 deg in the c.m.s 
at 70 GeV/c. Borisov, N. (and others); Bunyatova, E.; Kazarinov, 
Yu. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. In Experiments in Laboratory of Nuclear Problems of Joint 
Institute for Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PROTON-PROTON INTERACTIONS/ 
inclusive interactions; ASYMMETRY; GEV RANGE 10-100; PIONS 
NEUTRAL; POLARIZED TARGETS; SPIN 


14304 (JINR-94-165, pp. 84-86) Study of rare K~-decays 
on ISTRA-M set up. Artemov, V.M. (and others); Komissarov, 
E.M.; Kurbanov, V.S. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. KAONS MINUS/radiative decay; GAMMA 
RADIATION; PIONS MINUS 


14305 (LA-12835-C, pp. 145-150) DTUJET-92, multiparticle 
production at supercollider energies in the dual parton model. 
Ranft, J. (Universitaet Leipzig (Germany)). Los Alamos National 
Lab., NM (United States). Oct 1994. (CONF-930168-: Simulating 
accelerator radiation environments workshop, Santa Fe, NM 
(United States), 11-15 Jan 1993). In Proceedings of the Workshop 
on Simulating Accelerator Radiation Environments. 269p. Order 
Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

Soft multiparticle production in hadron-hadron collisions in the 
framework of the Dual Parton Model (DPM) has been studied since 
the beginning of the Eighties by several groups. The DPM is very 
successful in explaining the non-Feynman-scaling behavior of the 
data, the rise of the rapidity plateau and of average transverse mo- 
menta with energy, correlations between average transverse 
momenta and the multiplicity and the deviations from Koba-Nielsen- 
Olsen (KNO) scaling behavior of the multiplicity distributions. A full 
description of the two component DPM incorporating soft hadronic 
processes, described by the supercritical pomeron, and semihard 
processes, described by perturbative constituent scattering, was 
given by Aurenche, et. al. The influence of the low x behaviour of 
the structure functions on the multiparticle production was studied. 
The model is implemented in the form of the Monte Carlo code 





DTUJET. Here a version of this code is used to simulate results in 
multiparticle production at even higher energies. 


14306 (LA-UR-95-373) Intermediate energy neutrons at 
WNR. Spin-isospin and energy dependence of the NN interac- 
tion and the nuclear response. Taddeucci, T.N. Los Alamos 
National Lab., NM (United States). [1995]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-950165-1: DNP/NSAC town meeting on nuclear 
physics with intermediate energy and high-energy hadron probes, 
Chicago, IL (United States), 29-30 Jan 1995). Order Number 
DE95006291. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes results of nuclear physics studies using 
intermediate energy (50-800 MeV) neutron probes carried out over 
the past five years using the Neutron Time-of-Flight (NTOF) Facility 
and Optically-Pumped lon Source (OPPIS) at LAMPF and the 
‘white’ neutron source at the Weapons Neutron Research (WNR) 
facility. LAMPF did significant work in polarization transfer, while 
WNR took advantage of the wide neutron energy spectrum avail- 
able to study energy dependent effects. The major focus of 
experiments with intermediate energy neutron probes for the next 
five years will be to explore fundamental details of the spin-isospin 
and energy dependence of the NN interaction and the nuclear re- 
sponse. To achieve this goal, the WNR white neutron source will 
be used for nucleon-nucleon and nucleon-nucleus interaction stud- 
ies over a broad continuous range of incident neutron energy. 
Measurement of polarization observables using polarized targets or 
polarized beam should be possible, and will add an important extra 
dimension to these studies. 


14307 (LBL-36360) The physics program and status of the 
SLAC B-Factory and detector. Hearty, C. Lawrence Berkeley 
Lab., CA (United States). May 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-940514—18: 5. conference on intersections between parti- 
cle and nuclear physics, St. Petersburg, FL (United States), 31 
May - 6 jun 1994). Order Number DE95006562. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The goal of the SLAC B-Factory is to measure CP violation in 
the decay of B-mesons and to test the standard model description 
of CP violation. Work is now underway in upgrading the PEP col- 
lider for this project, and much of the preliminary detector design 
has been done. The physics goals and design of PEP-li are briefly 
discussed, and the current plans for the detector are outlined. 


14308 (LBL-36431) From the y to charmed mesons. Gold- 
haber, G. (Lawrence Berkeley Lab., CA (United States)). Lawrence 
Berkeley Lab., CA (United States). Nov 1994. 40p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9407157-4: International conference on the 
history of original ideas and basic discoveries in particle physics, 
Erice (Italy), 29 Jul - 4 aug 1994). Order Number DE95006564. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This talk deals with the author's recollections about the discover- 
ies of the J/y the ~’ as well as psion spectroscopy and charmed 
mesons. He gives a chronology for the y and w’ discoveries. He 
also discusses the events which led to the charmed meson discov- 
ery as well as detailed discussions on the proof that the resonance 
observed in the K~ x* system, at 1,865 MeV, was indeed the pre- 
dicted charmed meson. 


14309 (MPI-PhE-95-02) Experimental prospects for SUSY 
in ete—. Settles, R. Max-Planck-Institut fuer Physik, Muenchen 
(Germany). Jan 1995. 12p. (CONF-9409287-: Joint US/Polish 
workshop on physics from planck scale to electroweak scale, War- 
saw (Poland), 21-24 Sep 1994). Order Number DE95755762. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Hopes for detecting supersymmetry in ete annihilations are re- 
viewed using examples from several workshops on present and 
future colliders. MSSM, the simplest model of minimal supersym- 
metry with grand unification is studied. Chances for discovering the 
higgs sector at LEP and at a future 500 GeV ete linear collider 
are cited along with ways for measuring the higgs’ properties; 
similary for the supersymmetric partners of the presently-known el- 
ementary particles. Once discovered, examples are given as to 
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how to attack the spartner spectroscopy and MSSM parameters at 
the e*e~ linear collider. The complementarity of these measure- 
ments to those at pp colliders is emphasized. (orig.) 


14310 (OUP-94-21) Measurement of the 7 leptonic branch- 
ing fractions in DELPHI. Dam, M. Oslo Univ. (Norway). Fysisk 
Inst. Nov 1994. 9p. Order Number DE95625693. Source: OSTI; 
NTIS; INIS. 

Preliminary measurements of the 7 leptonic branching fractions 
from the DELPHI experiment at LEP are presented. The analysis is 
based on about 25000 Z° -—+7*7- events observed in 1991 and 
1992. 7 refs., 5 tabs. 


14311 (SLAC-PUB-6576) Polarization as a probe to the 
production mechanisms of charmonium in <N collisions. Tang, 
W.K. (Stanford Linear Accelerator Center, Menlo Park, CA (United 
States)); Brodsky, S.J.; Vaenttinen, M.; Hoyer, P. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Jul 1994. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9406242-6: Workshop on the 
future of high sensitivity charm experiments, Batavia, IL (United 
States), 7-9 Jun 1994). Order Number DE95008136. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Measurements of the polarization of J/ produced in pion-nucleus 
collisions are in disagreement with leading twist QCD prediction 
where J/y is observed to have negligible polarization whereas the- 
ory predicts substantial polarization. The authors argue that this 
discrepancy cannot be due to poorly known structure functions nor 
the relative production rates of J/y and x;. The disagreement be- 
tween theory and experiment suggests important higher twist 
corrections, as has earlier been surmised from the anomalous non- 
factorized nuclear A-dependence of the J/w cross section. 


14312 (SLAC-PUB-6667) Precise measurement of the left- 
right cross section asymmetry in Z boson production by E*e— 
collisions. Lath, A. (Massachusetts Inst. of Tech., Cambridge, MA 
(United States)). SLD Collaboration. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Sep 1994. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-940816-90: Meeting of the Division of 
Particles and Fields of the American Physical Society, Albu- 
querque, NM (United States), 2-6 Aug 1994). Order Number 
DE95008591. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors present a precise measurement of the left-right 
cross section asymmetry (A,,) for Z boson production by e*e— 
collisions. The measurement was performed at a center-of-mass 
energy of 91.26 GeV with the SLD detector at the SLAC Linear 
Collider (SLC). The luminosity-weighted average polarization of the 
SLC electron beam was (63.0 + 1.1)%. Using a sample of 49,392 
Z decays, they measure A.p to be 0.1628 + 0.0071 (stat.) + 
0.0028(syst.) which determines the effective weak mixing angle to 
be sin? 6w*" = 0.2292 + 0.0009(stat.) + 0.0004(syst.). They com- 
bine this result with the result obtained in 1992 and obtain sin? 
6w*" = 0.2294 + 0.0010, which constitutes the best measurement 
of sin* 6w*" in a single experiment presently available. 
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Refer also to citation(s) 14159, 14235, 14236, 14251, 14252, 
14253, 14268, 14270, 14275, 14285, 14301, 14308, 14309, 14343 


14313 (ANL-HEP-CP-—94-70) Sea and gluon spin structure 
function measurements at RHIC. Yokosawa, A. Argonne National 
Lab., IL (United States). [1995]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9409103-17: International symposia on high energy spin 
physics and polarization phenomena in nuclear physics, Blooming- 
ton, IN (United States), 15-22 Sep 1994). Order Number 
DE95005823. Source: OSTI; NTIS; INIS; GPO Dep. 

The first polarized collider where one collides 250-GeV/c beams 
of 70% polarized protons at high luminosity is under construction. 
This will allow a determination of the nucleon spin-dependent struc- 
ture functions over a large range in x and a collection of sufficient 
W and Z events to investigate extremely interesting spin-related 
phenomena. 
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14314 (ANL/PHY/CP-84488) Prospects for HERMES-spin 
structure studies at HERA. Jackson, H.E. (Argonne National 
Lab., IL (United States). Physics Div.). Argonne National Lab., IL 
(United States). [1994]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9409103-15: International symposia on high energy spin physics 
and polarization phenomena in nuclear physics, Bloomington, IN 
(United States), 15-22 Sep 1994). Order Number DE95005845. 
Source: OSTI; NTIS; INIS; GPO Dep. 

HERMES (HERA Measurement of Spin), is a second generation 
experiment to study the spin structure of the nucleon by using po- 
larized internal gas targets in the HERA 35-GeV electron storage 
ring. Scattered electrons and coincident hadrons will be detected in 
an open geometry spectrometer which will include particle identifi- 
cation. Measurements are planned for each of the inclusive 
structure functions, g;,(x), go(x), by(x) and A(x), as well as the 
study of semi-inclusive pion and kaon asymmetries. Targets of hy- 
drogen, deuterium and *He will be studied. The accuracy of data 
for the inclusive structure functions will equal or exceed that of cur- 
rent experiments. The semi-inclusive asymmetries will provide a 
unique and sensitive probe of the flavor dependence of quark he- 
licity distributions and properties of the quark sea. Monte Carlo 
simulations of HERMES data for experiment asymmetries and po- 
larized structure functions are discussed. 


14315 (FNAL/C—94-419-E) The Top...is It There? A Survey 
of the CDF and DO Experiments. Tollestrup, A.V. Fermi National 
Accelerator Lab., Batavia, IL (United States). Dec 1994. 7ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9408221—1: Frontiers in parti- 
cle physics, Cargese (France), 1-13 Aug 1994). Order Number 
DE95005746. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes: (1) features that the top quark must have 
if it exists, and how those features are inferred from various experi- 
ments; (2) how top quarks may be produced; (3) what must be 
accomplished to directly establish that the top quark has been pro- 
duced in an experiment. Relevant features of the CDF and DO 
detectors are described, as are methods useful in a top-quark 
search for identifying and detecting various kinds of particles. The 
author reviews data found by both CDF and D0, and discusses dif- 
ferences between the detectors and the data found with each. 57 
figures. 


14316 (FNAL/C—95/016-E) Search for the top quark in 
dilepton decay modes at DO. Wimpenny, S.J. (Univ. of California, 
Riverside, CA (United States)). Fermi National Accelerator Lab., 
Batavia, IL (United States). Feb 1995. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-940722-43: 27. international conference on high energy 
physics, Glasgow (United Kingdom), 21-27 Jul 1994). Order Num- 
ber DE95007764. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors present preliminary results on the search for the top 
quark in pp collisions at ,/s = 1.8 TeV by the DO collaboration at 
the Fermilab Tevatron. The results are based on an integrated lu- 
minosity of 13.5 pb—' of data collected by the DO detector during 
the 1992-3 Tevatron collider run. They have searched for Standard 
Model tt decays into the dilepton decay modes ee + X, eu + X and 
pu + X. No significant signal is observed for top quark production 
in these channels. They find one candidate event in the en + X 
channel and no events in the other two channels with an estimated 
non-top background of 0.76 + 0.16 events. 


14317 (IC-94/264) The pionic decay widths of the strange 
baryons = and A in the harmonic oscillator quark model. Ayub, 
M. International Centre for Theoretical Physics, Trieste (Italy). Sep 
1994. 8p. Order Number DE95625698. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The symmetric harmonic oscillator quark model for baryons is 
used to estimate the decay widths of the transitions £* — In, L* 
— Ax and A* — in with different possible assignments for 5* and 
A* (excited baryons) in the multiplets [SU (6), IP]JN (N = 1,2) of 
SU(6) x 0(8). Results are estimated with the standard harmonic os- 
cillator parameter and the quark-pion coupling constant, namely a* 
= 0.1 Gev* and f*,/4x ~ 0.055. Results obtained are compared 
with the available experimental measurements and the probable 
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[SU(6), IP]N assignments of the excited strange baryons are as- 
sessed. Conclusive classification of the baryons on the basis of 
this model, can, however, be made on improvement of the experi- 
mental data for these widths. (author). 8 refs, 4 tabs. 


14318 (JINR-4-67-94, pp. 67-75) Narrow Dibaryon Reso- 
nances with Isotopic Spin | = 2. Troyan, Yu.A.; Pechenov, V.N.; 
Plekhanov, E.B.; Arakelyan, S.G.; Troyan, A.Yu.; Moroz, V.l.; 
lerusalimov, A.P.; Stel’makh, A.P. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy; Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). Lab. of Computing 
Techniques and Automation. 1994. In JINR Rapid Communications. 
Collection. 75p. Order Number DE95625142. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Narrow enhancements were observed in the effective mass 
spectrum of ppz*-combinations at (251145), (260712) and 
(2716+4) MeV/c? in the reaction np — ppx*tx~2~ at an incident 
momentum of P, 5.2+0.16 GeV/c, studied in the 1 m bubble 
chamber, LHE, JINR. The total experimental widths of the reso- 
nances are equal to 46, 27 and 36 MeV/c* and are completely 
determined by the resolution of the apparatus. The enhancements 
above background are 4,0; 6,8 and 3,4 standard errors. The most 
probable value of the spin for the resonance with a mass of 2607 
MeV/c? was found to be J > 2. The resonance with such a mass 
decays with a probability of 48% via the mode — Ags p, with a 
probability of 14% via — (BB)2o90*** and 38% via other modes. 
Here (BB)2990** is a dibaryon in a 2-proton system with a mass 
around 2090 MeV/c?. 10 refs., 6 figs., 1 tab. 


14319 (JINR-94-165, pp. 72-74) Search for the oscillation 
V,<->v-,. Batusov, Y. (and others); Bunyatov, S.; Klimov, O. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1994. In 
Experiments in Laboratory of Nuclear Problems of Joint Institute for 
Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEUTRINO OSCILLATION/particle identifi- 


cation, MUON DETECTION; MUON NEUTRINOS; TAU 
NEUTRINOS 


14320 (KFKI-1994-24/A) Are there top quarks in super- 
dense hybrid stars?. Prisznyak, M. (Nuclear and Particle Physics 
Inst., Budapest (Hungary). Theoretical Dept.); Lukacs, B.; Levai, P. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. 1994. [21p.] Order Number DE95625708. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is examined whether primordial top quarks from the Big Bang 
could survive under natural conditions till present days. Hybrid 
quark-neutron stars, with core dense enough to maintain the exis- 
tence of top quarks, is discussed. Only final states are investigated 
in this paper. Zero temperature quark-lepton matter is modelled as 
as a gas of non-interacting particles. Local charge neutrality has 
been assumed in order to avoid volume interactions which would 


not make thermodynamical treatment possible. (author) 18 refs.; 7 
figs. 


14321 (LA-UR-95-72) Phenomenology from 100 large lat- 
tices. Bhattacharya, T.; Gupta, R. Los Alamos National Lab., NM 
(United States). [1995]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9409269-8: Lattice ‘94, Bielefeld (Germany), 25 Sep - 1 oct 1994). 
Order Number DE95006349. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors present a status report on simulations being done 
on 32° x 64 lattices at 6 = 6.0 using quenched Wilson fermions. 
Phenomenologically relevant results for the spectrum, decay con- 
stants, the kaon B-parameter By, B7, Bs, semi-leptonic and B — 
K*-y form factors are given based on a statistical sample of 100 
configurations. 
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Refer also to citation(s) 14198, 14199, 14650 
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14322 (CONF-950212-5) Integrating the QMR method with 
first principles material science application code. Nachtigal, 
N.M.; Shelton, W.A.; Stocks, G.M.; Nicholson, D.M.C.; Wang, Y. 
Oak Ridge National Lab., TN (United States). [1995]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 7. Society for Industrial and Applied 
Mathematics (SIAM) conference on parallel processing for scientific 
computing; San Francisco, CA (United States); 15-17 Feb 1995. 
Order Number DE95007380. Source: OSTI; NTIS; GPO Dep. 

First principles methods are used to aid the material designers 
and metallurgists in the investigation and design of new materials. 
These methods suffer from a divergent O(N°) scaling which 
restricts the problem sizes that can be addressed. It will be demon- 
strated that the O(N%) scaling problem can be overcome by 
employing real-space multiple scattering techniques to calculate 
the scattering properties, combined with the QMR algorithm. By in- 
corporating the QMR method into our real-space multiple scattering 
code, we observed O(N) scaling for the large problem sizes of 
interest. This advancement will provide researchers with the neces- 
sary tools to treat large systems. 


14323 (INS—1071) Importance of nucleon recoil in weak 
decay of hypernuclei. Cheon, Il-Tong; Han, Hee-Kwan. Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study. Nov 1994. 11p. Or- 
der Number DE95757820. Source: OSTI; NTIS; INIS. 

Requiring the translational invariance in the non-relativistic 
description of the weak decay of hypernuclei, we investigate its ef- 
fects on an asymmetry in the angular distribution of the pion 
emitted from the polarized ,°H decay. (author). 


14324 (JINR-5-68-94, pp. 43-50) The Relativistic Projectile 
Nuclei Fragmentation and A-Dependence of Nucleon Fermi- 
Momenta. Ameeva, B.U. (AN Kazakhskoj SSR, Alma-Ata 
(Kazakhstan). Inst. Fiziki Vysokikh Ehnergij); Andreeva, N.P.; 
Anzon, Z.V. Alma-Ata-Bucharest-Dubna-Dushanbe-Erevan-Kosice- 
St.-Petersburg-Moscow-Rez-Sofia- Tashkent-Tbilisi Collaboration. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy. 1994. (In Russian). In JINR Rapid Communications. 
Collection. 63p. Order Number DE95625138. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The average transverse momenta of relativistic nuclei fragmenta- 
tion products are shown to have an A-dependence essentially 
stronger than that for the Fermi-momentum of nucleons. This cir- 
cumstance is critical for statistical theory of rapid fragmentation of 
nuclei. 15 refs., 3 figs. 


14325 (JINR-94-165, pp. 32-36) Low-temperature nuclear 
orientation of nuclei far from stability line. Drevenak, R. (and 
others); Finger, M.; Janata, A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. ORIENTED NUCLEV/nuclear decay; SPIN 
ORIENTATION 


14326 (LBL-36608) Magnetic moment of proton drip-line 
nucleus °C. Matsuta, K. (Osaka Univ., Toyonaka (Japan)); 
Fukuda, M.; Tanigaki, M.; Minamisono, T.; Nojiri, Y.; Mihara, M.; 
Onishi, T.; Yamaguchi, T.; Harada, A.; Sasaki, M. Lawrence Berke- 
ley Lab., CA (United States). Oct 1994. 4p. Sponsored by USDOE, 
Washington, DC (United States);National Aeronautics and Space 
Administration, Washington, DC (United States);California Univ., 
Berkeley, CA (United States). DOE Contract AC03-76SF00098. 
(CONF-9410298—1: International symposium on physics of unsta- 
ble nuclei, Nigata (Japan), 31 Oct - 3 nov 1994). Order Number 
DE95006567. Source: OSTI; NTIS; INIS; GPO Dep. 

The magnetic moment of the proton drip-line nucleus °C(I"=3/ 
2-, T,=126 ms) has been measured for the first time, using the 6- 


NMR detection technique with polarized radioactive beams. The 
measured value for the magnetic moment is | u(®C) | = 


1.3914+0.0005 py. The deduced spin expectation value<c> of 
1.44 is unusually larger than an other ones of even-odd nuclei. 
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14327 (LBL-36803) Table of nuclear masses according to 
the 1994 Thomas-Fermi model. Myers, W.D.; Swiatecki, W.J. 
Lawrence Berkeley Lab., CA (United States). Dec 1994. 14%p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE95008358. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In order to formulate a statistical model of nuclear properties the 
authors combine the Thomas-Fermi assumption of two fermions 
per h® of phase space with an effective interaction between nucle- 
ons that contains seven adjustable parameters. After allowing for 
shell effects, an even-odd correction and a congruence energy 
(“Wigner Term”), six of the seven parameters were fitted to 1654 
ground state masses of nuclei with N, Z > 8, together with a 
constraint that ensures agreement with measured values of the nu- 
clear surface diffuseness. The RMS deviation in the fit to masses 
was 0.655 MeV, and the calculated values exhibit no drastic dis- 
crepancies even for A = 3. Calculated sizes of nuclear charge 
distributions agree closely with measurements. Calculated fission 
barriers were compared with 40 measured values down to ’°Br. 
For Z > 88 the agreement is almost perfect. For Z < 88 the trend 
of the measurements seem to confirm the expectation that the con- 
gruence energy should double its magnitude for strongly necked-in 
saddle-point shapes. A seventh (density-dependence) parameter in 
the effective interaction can be adjusted to ensure fair agreement 
with the measured energy-dependence of the optical model poten- 
tial in the range from 70 MeV to 180 MeV. The model is used to 
predict properties of nuclear and neutron matter (including their 
compressibilities). A table of some 9000 calculated ground state 
masses of nuclei up to Z = 135 has been prepared. 


14328 (LUNFD6-NFFK-1009) Shape changes and electro- 
magnetic properties of odd-proton rare-earth nuclei. Carisson, 
Haakan. Lund Univ. (Sweden). Dept. of Physics. 1995. 55p. Order 
Number DE95625738. Source: OST!; NTIS; INIS. 

Very rapidly rotating odd-proton and odd-odd rare earth nuclei 
have been studied using in-beam gamma-ray spectroscopy follow- 
ing heavy-ion reactions. The nucleus 171Re was studied using the 
reaction 123Sb(52Cr,4n)171Re. A back-bend in the proton i13/2 
band was fully delineated for the first time, a second back-bend 
was observed in the 5/2+[402] band and other bands were ex- 
tended to higher spin. Band crossings were interpreted using the 
Cranked Shell Model and three-band mixing calculations. Deforma- 
tions as functions of spin, based on diabatic configurations, have 
been calculated for proton i13/2 and h9/2 bands in Re and Ir iso- 
topes. The nuclei 173,174Ta were studied using a 19F beam on a 
160Gd target. A total of 16 bands have been identified and 
interpreted in terms of different quasiparticle excitations. Weak in- 
terband transitions between the pseudospin doublet, composed of 
the 5/2+[402] and 7/2+[404] band, together with accurately mea- 
sured intraband mixing ratios were compared with particle-rotor 
calculations. A total of 10 rotational bands were identified in the 
odd-odd nucleus 174Ta. 38 refs, 20 figs, 3 tabs. 


14329 (OUP-94-22) Large shell model calculations with re- 
alistic effective Interaction. Engeland, T.; Hjort-Jensen, M.; Holt, 
A.; Osnes, E. Oslo Univ. (Norway). Fysisk Inst. Nov 1994. 20p. Or- 
der Number DE95625711. Source: OSTI; NTIS; INIS. 

In this work the authors discuss methods to calculate shell 
model effective interaction, starting from the basic nucleon-nucleon 
interaction. The result is applied in large shell model calculations 
using the Lanczos iterative method with m-scheme basic states. 
Perspectives for such large-scale model calculations with realistic 
effective interactions in heavy nuclei are discussed. Results are 
shown for the Sn isotopes. 28 refs., 8 figs., 3 tabs. 
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Refer also to citation(s) 14325, 14400, 14692 


14330 (CEA-N-2756, pp. 213-215) Study of the high energy 
+, component associated with the a decay of 7*Pu. Ardisson, 
G. (Nice Univ., 06 (France)); Bosschot, J.M.; Hussonnois, M.; 
Ledu, J.F.; Trubert, D.; Lederer, C.M. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 


ERA Vol. 20, No. 6 379 





66 PHYSICS 


6632 Radioactivity and Electromagnetic Transitions (Excluding Fission) 


la Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279-: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The + spectrum following the alpha-decay of Pu has been 
reinvestigated with a high resolution HPGe detector. Energy and 
intensity of 26 -y transitions were accurately measured of which 21 
were observed for the first time. Most + rays were placed in the 
2321) level scheme accounting for 13 levels of which 8 were re- 
ported for the first time. The ground state rotational band was 
found to be fed up to spin |™=8* and the K*=0~- octupole band 
was found to be fed up to 1*=5~. (authors). 5 refs. 


14331 (IAEA-NDS—122(rev.1)) JEF-2/DD. JEF-2 Radioactive 
Decay Data, an evaluated nuclear data library by the NEA 
Data Bank. Brief summary of documentation. I|AEA-NDS- 
Documentation series, IAEA-NDS-Documentation series. Lemme!, 
H.D. (ed.). International Atomic Energy Agency, Vienna (Austria). 
Nuclear Data Section. Sep 1994. 2p. Order Number DE95625750. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This document gives a brief documentation of the JEF-2 Ra- 
dioactive Decay Data library which is available from the IAEA 
Nuclear Data Section either online or on magnetic tape, free of 
charge. (author). 


14332 (JINR—94-165, pp. 18-19) Effect of nuclear deforma- 
tion on probabilities of a-, 6- and +-transitions in nuclei with 
N=88. Structure of nuclei in the transitional region (N=88). 
Adam, |. (and others); Bonch-Osmolovskaya, N.A.; Gorozhnkin, 
V.M. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. In Experiments in Laboratory of Nuclear Problems of Joint 
Institute for Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. RARE EARTH NUCLEV/nuclear deforma- 
tion; ALPHA DECAY; BETA DECAY; EXCITED STATES; GAMMA 
DECAY; PROBABILITY 


14333 (JINR-94-165, pp. 21-22) Mass determination of 
unstable isotopes via measurements of 6-decay energies. Gro- 
mov, K.Ya. (and others); Kalinnikov, V.G.; Fominykh, V.1. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1994. In Ex- 
periments in Laboratory of Nuclear Problems of Joint Institute for 
Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INTERMEDIATE MASS NUCLE\beta-plus 


decay; INTERMEDIATE MASS NUCLEI/mass; GAMMA SPECTRA; 
MASS 


14334 (JINR-94-165, pp. 22-23) Study of oa-decay in rare 
earth and actinide regions. Chumin, V.G. (and others); 
Gorozhankin, V.M.; Gromov, K.Ya. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ACTINIUM 225/alpha decay; ALPHA 
SPECTRA; FINE STRUCTURE; HALF-LIFE; MASS NUMBER; 
RARE EARTH NUCLEI 


14335 (JINR-94-165, pp. 46-47) Investigation of beta- 
neutrino angular correlation In superallowed beta-decay of 
short-lived nuclei. Belikov, C. (and others); Brudanin, V.; Egorov, 
V. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. In Experiments in Laboratory of Nuclear Problems of Joint 
Institute for Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NEON 18/beta decay; OXYGEN 14/beta 
decay; SULFUR 30/beta decay; ANGULAR CORRELATION 


14336 (JINR—-94-165, pp. 48-49) Search for double beta- 
decay. Vylov, Ts.; Brudanin, V.; Rukhadze, N. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1994. In Experi- 
ments in Laboratory of Nuclear Problems of Joint Institute for 
Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. MOLYBDENUM 100/double beta decay; 
EFFICIENCY; ENERGY RESOLUTION; FLOWSHEETS; GE 
SEMICONDUCTOR DETECTORS; PLASTIC SCINTILLATION DE- 
TECTORS; SPECTROMETERS; TIME RESOLUTION 
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Refer also to citation(s) 14356 


14337 (INIS-mf-14479, pp. 60) Inelasticity in hadron- 
nucleus soft collisions in the geometrical Two-Chain Model. 
Wibig, T. (Lodz Univ. (Poland). Inst. Fizyki); Sobcezynska, D. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. INELASTIC SCATTERING/hadron-hadron 
interactions; MULTIPLICITY; NUCLEAR REACTIONS; PARTICLE 
PRODUCTION 


14338 (LBL—36128) Complex fragment emission from low 
energy compound nucleus decay to multifragmentation. 
Moretto, L.G. (Lawrence Berkeley Lab., CA (United States). Nu- 
clear Science Div.); Jing, K.X.; Phair, L.; Tso, K.; Wozniak, G.J. 
Lawrence Berkeley Lab., CA (United States). Sep 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9409299-1: International work- 
shop for young physicists on relativistic heavy ion physics, Prague 
(Czech Republic), 19-23 Sep 1994). Order Number DE95006584. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the first of these lectures, the experimental emission probabili- 
ties of complex fragments by low energy compound nuciei and 
their dependence upon energy and Z value are compared to the 
transition state rates. In the second part, the high energy multi- 
fragment emission probabilities are shown to be reducible to the 
single fragment emission probability through the binomial distribu- 
tion. The extracted one-fragment emission probabilities have a 
thermal dependence of the form p = e—®/'. This suggests that 
multifragmentation is a sequence of thermal binary decays. 
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Refer also to citation(s) 13673, 14252, 14296, 14297, 14306, 
14318, 14691, 14692, 14693 


14339 (BNL-61447) Thermal neutron cross sections and 
resonance integrals for the 1994 handbook of chemistry and 
physics. Holden, N.E. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
940507-46: International conference on nuclear data for science 
and technology: nuclear data for the twenty-first century, Gatlin- 
burg, TN (United States), 9-13 May 1994). Order Number 
DE95008368. Source: OSTI; NTIS; INIS; GPO Dep. 

A re-evaluation of all thermal neutron cross sections and neutron 
resonance integrals has been performed, utilizing the previous 
database of the “Barn Book” and all of the more recently published 
experiments. Only significant changes or previously undetermined 
values are recorded in this report. The source for each value is 
also recorded in the accompanying table. 


14340 (BNL-61448) Temperature dependence of the West- 
cott G-factor for neutron capture and neutron fission reactions 
in ENDF/B-VI. Holden, N.E. Brookhaven National Lab., Upton, NY 
(United States). [1994]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
940507-45: International conference on nuclear data for science 
and technology: nuclear data for the twenty-first century, Gatlin- 
burg, TN (United States), 9-13 May 1994). Order Number 
DE95008367. Source: OSTI; NTIS; INIS; GPO Dep. 

The Westcott g-factors, which allow the user to determine 
reaction rates for nuclear reactions taking place at various tempera- 
tures, have been calculated using data from the Evaluated Neutron 





Nuclear Data library, ENDF-VI. The nuclides chosen have g-factors 
which are significantly different from unity and result in different 
reaction rates compared to nuclides whose neutron capture and fis- 
sion cross sections vary as the reciprocal of the neutron’s velocity. 
Values are presented as a function of temperature up to 400° C. 


14341 (CONF-940507-44) Experimental and calculated ra- 
dionuclide production by photonuclear reactions using 
bremsstrahlung photons produced by 150 MeV electrons. 
Wunstorf, R. (Univ. of Tennessee, Knoxvilie, TN (United States)); 
Bugg, W.M.; Parks, C.C.; Gabriel, T.A.; Lewis, T.A.; Dickens, J.K. 
Oak Ridge National Lab., TN (United States). [1995]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International conference on nuclear data 
for science and technology: nuclear data for the twenty-first cen- 
tury; Gatlinburg, TN (United States); 9-13 May 1994. Order 
Number DE95007363. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors have developed an experimental apparatus to study 
radionuclide production by photonuclear reactions. A nearly neu- 
tron free bremsstrahlung beam was created by incident electron 
interactions with a tantalum radiator. They studied photonuclear re- 
actions in different samples, including the elements Be, Na, Si, Cl, 
and Ge. Decay gamma rays from radionuclides having half lives > 
2 min were analysed. Using the PICA code, the authors calculated 
the yield of radionuclides for silicon. They have observed and as- 
signed a new gamma ray transition, of E(y) = 1153 keV, to the 
decay of 6.6 min 29-Al. 


14342 (CONF-9409299—2) Nucleus-nucleus collisions at 
ultra-relativistic energies: Status and prospects. Plasil, F. Oak 
Ridge National Lab., TN (United States). [1995]. 34p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From International workshop for young physicists on 
relativistic heavy ion physics; Prague (Czech Republic); 19-23 Sep 
1994. Order Number DE95009079. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper is based on three lectures presented at the Prague 
Seminar on Relativistic Heavy-lon Physics in September 1994. The 
first lecture, following a general introduction, focuses on three dif- 
ferent aspects of the CERN experiment WA80. The author first 
presents results on global event characteristics deduced primarily 
from measured distributions of transverse energy and of forward 
energy. The purpose is to introduce the main general features of 
nucleus-nucleus reactions at the highest energies currently avail- 
able. He highlights the role of projectile-target geometry, discusses 
the degree of nuclear stopping, and estimates the energy densities 
attained in these reactions. This discussion is followed by a presen- 
tation of one of two topics that are unique to the WA80 experiment 
and which are not addressed by any of the other CERN collabora- 
tions that study nucleus-nucleus reactions: direct measurements of 
photons. The second topic unique to WA80, measurements of 
proton-proton correlations in the target-fragmentation region, is 
covered in the first part of the second lecture. The remainder of the 
second lecture is devoted to a selective overview of results ob- 
tained at the AGS accelerator of Brookhaven National Laboratory 
(BNL). The third lecture is devoted to a discussion of the two main 
experiments, STAR and PHENIX, planned for the Relativistic 
Heavy lon Collider, RHIC, under construction at BNL. 


14343 (CONF-941129-16) Lattice calculation for lepton 
capture from vacuum-pair production in relativistic heavy-ion 
collisions. Wells, J.C. (Oak Ridge National Lab., TN (United 
States)); Oberacker, V.E.; Umar, A.S.; Strayer, M.R. Oak Ridge 
National Lab., TN (United States). [1994]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400 ; FG05-87ER40376. From 13. international conference 
on the application of accelerators in research and industry; Denton, 
TX (United States); 7-10 Nov 1994. Order Number DE95007392. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The new colliding-beam heavy-ion accelerators, designed to in- 
vestigate nuclear matter at high temperatures and densities, have 
motivated great interest during the last decade concerning possible 
new electromagnetic phenomena. One of the most interesting of 
these processes is the sparking of the vacuum to produce lepton- 
antilepton pairs. The process of electron capture from vacuum pair 
production is a principal beam-loss mechanism for highly charged 
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relativistic ions in a storage ring, and thus must be considered in 
the design and the operation of these machines. In this paper, | 
present calculated impact-parameter-dependent probabilities and 
cross sections for muon capture from vacuum production in colli- 
sions of relativistic heavy ions by solving the time-dependent Dirac 
equation in unrestricted three-dimensional space using lattice- 
collocation techniques. Calculations are performed for muonpair 
production with capture into the K-shell in collisions of '°7Au + 
197 Au at collider kinetic energies of 2 GeV per nucleon. 


14344 (CONF-9411185-3) In-beam gamma-ray spectromet- 
ric measurements of multi-body breakup reactions for E, 
between threshold and 40 MeV. Dickens, J.K.; Larson, D.C. Oak 
Ridge National Lab., TN (United States). [1995]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From NEANC specialist's meeting on measurement, 
calculation, and evaluation of photon production data; Bologna 
(Italy); 9-11 Nov 1994. Order Number DE95009077. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A system for in-beam gamma-ray spectrometric measurements 
to study inelastic neutron scattering has been extended to increas- 
ing incident neutron energies to study multi-body breakup reactions 
on light and medium-weight elements. The (n,2n-y) cross sections 
are generally the largest; however, reactions of the types (n,a7), 
(n,npy) and (n,3n7) have been observed. In addition to improved 
understanding of reaction channels studied by other techniques, 
this method provides data for some reactions, e.g. 5°Fe(n,3n)*Fe, 
which have not been observed previously. 


14345 (DOE/ER/40566—4) Interaction of relativistic gold 
and other heavy nuclei. Progress report, March 15, 1993- 
March 14, 1994. Jain, P.L. State Univ. of New York, Buffalo, NY 
(United States). Dept. of Physics and Astronomy. [1995]. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER40566. Order Number DE95008643. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The author has extended this work to the highest energy beams. 
Multiplicity distributions of shower particles were produced in high 
energy collisions of 7°Si at 14.5A GeV, °*S at 200A GeV, '®O at 
200A GeV and 60A GeV. They have studied these distributions in 
small pseudorapidity intervals of the forward and backward hemi- 
spheres in their perspective of Negative Binomial Distribution. 
Different multiplicity parameters have been computed for the two 
hemispheres separately and their variations with the phase space 
interval size have been studied. 


14346 (DOE/ER/40802-2) Mass and charge distributions in 
Fe-induced reactions. Madani, H.; Mignerey, A.C.; Marchetti, 
A.A.; Weston-Dawkes, A.P.; Kehoe, W.L.; Obenshain, F. Maryland 
Univ., College Park, MD (United States). Dept. of Chemistry and 
Biochemistry. 21 Feb 1995. 41p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-93ER40802. Order 
Number DE95008201. Source: OSTI; NTIS; INIS; GPO Dep. 

The charge and mass of the projectile-like fragments produced in 
the 12-MeV/nucleon 5°Fe + '®5Ho reaction were measured at a 
laboratory scattering angle of 16 degrees. The mass and charge 
distributions of the projectile-like fragments were generated as a 
function of total kinetic energy loss (TKEL), and characterized by 
their neutron and proton centroids and variances, and correlation 
factors. A weak drift of the system towards mass asymmetry, op- 
posite to the direction which minimizes the potential energy of the 
composite system, was observed. The increase in the variances 
with energy loss is consistent with a nucleon exchange mechanism 
as a means for energy dissipation. Predictions of two nucleon 
exchange models, Randrup’s and, Tassan-Got’s models, are com- 
pared to the experimental results of the 672-MeV 5*Fe + ‘Ho 
reaction and to other Fe-induced reactions. The proton and neu- 
tron centroids were found to be generally better reproduced by 
Tassan-Got’s model than by Randrup’s model. The variances and 
correlation factor are well reproduced for asymmetric systems by 
both models. 


14347 (DOE/ER/40802-3) University of Maryland annual 
progress report. Mignerey, A.C. Maryland Univ., College Park, 
MD (United States). Dept. of Chemistry and Biochemistry. Feb 
1995. 103p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract FG02-93ER40802. Order 
DE95008200. Source: OSTI; NTIS; INIS; GPO Dep. 

The two main areas of research of intermediate energy heavy- 
ion reactions and ultrarelativistic heavy-ion reactions are presented 
in this report. Among the intermediate energy research topics were 
128Xe reactions, calibration of the plastic elements in the Maryland 
Forward Array, and a cluster recognition model for treating BUU- 
generated distributions. The ultrarelativistic energy research 
program included the LED system for the NMA (New Multiplicity 
Array) in E866 at BNL AGS, the E866 collaboration (antiprotons 
and NMA), and PHOBOS magnet work. '°La reactions were also 
studied. 


Number 


14348 (FZR-64(prepr.)) The tensor analyzing power Tap in 
deuteron break-up reactions within the Bethe-Salpeter formal 
ism. Kaptari, L.P. (Forschungszentrum Rossendorf e.V. (FZR), 
Dresden (Germany). Inst. fuer Kern- und Hadronenphysik); Um- 
nikov, A.Yu. Forschungszentrum Rossendorf e.V. (FZR), 
Rossendorf bei Dresden (Germany). Dec 1994. 13p. Order Number 
DE95762708. Source: OSTI; NTIS (US Sales Only); INIS. 

The deuteron tensor analyzing power Tao in the deuteron break- 
up reaction Dp — pX is calculated within a relativistic approach 
based on the Bethe-Salpeter equation with a realistic meson- 
exchange potential. Our results on Tz) and the cross section are 
compared with experimental data and non-relativistic calculations 
and with the outcome of a relativization procedure of the deuteron 
wave function. (orig.) 


14349 (IAEA-NDS—87(rev.3)) DROSG-87: Neutron source 
reactions. Version 3.20 (Sept. 1994). Angular dependences of 
neutron energies, cross sections and neutron yields for 
13. monoenergetic neutron source reactions. Summary 
documentation. IAEA-NDS-Documentation series, IAEA-NDS- 
Documentation series. Drosg, M. (comp.) (Vienna Univ., Vienna 
(Austria). Inst. of Experimental Physics); Schwerer, O. (ed.). Inter- 
national Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section. Sep 1994. 3p. Order Number DE95625759. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This data file contains evaluated Legendre coefficients for the 
neutron source reactions H-1(t,n)He-3, H-1(Li-7,n)Be-7, H-1(B- 
11,n)C-11, H-1(C-13,n)N-13, H-1(N-15,n) 0-15, H-2(d,n)He-3, 
H-2(t,n)He-4, H-3(p,n)He-3, H-3(d,n)He-4, Li-7(p,n)Be-7, B- 
11(p,n)C-11, C-13(p,n)N-13 and N-15(p,n)0-15. The diskette also 
contains a FORTRAN program calculating neutron energies and 
differential cross sections from the coefficients as well as neutron 
yields using energy-loss tables which are also provided. The data 
are available costfree from the IAEA Nuclear Data Section on 5.25 
inch or 3.5 inch DOS formatted (IBM standard) diskette. Version 
3.20, Sept. 1994. (author). 2 refs. 


14350 (IAEA-NDS—106(rev.2)) ENDF/B-6 fission-product 
yield sublibraries. |AEA-NDS-Documentation series, IAEA-NDS- 
Documentation series. Lemmel, H.D. International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section. Sep 1994. 3p. Or- 
der Number DE95625852. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The contents and the documentation of the ENDF/B-6 fission- 
product yield sublibraries which were released in 1991 and 
updated in 1993, are summarized. Copies of the data libraries are 
available on magnetic tape of PC diskettes from the IAEA Nuclear 
Data Section, costfree upon request. (author). 1 tab. 


14351 (IAEA-NDS—123(rev.1)) JEF-2/FPY. JEF-2 Fission 
Product Yield Data by the NEA Data Bank. Brief summary 
of contents. IAEA-NDS-Documentation series, IAEA-NDS- 
Documentation series. Lemmel, H.D. (ed.). International Atomic 
Energy Agency, Vienna (Austria). Nuclear Data Section. Sep 1994. 
2p. Order Number DE95625853. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This document gives a brief documentation of the JEF-2 Fission 
Product Yield Data library which is available from the IAEA Nuclear 
Data Section on magnetic tape, free of charge. (author). 


14352 (IAEA-NDS—137(rev.0)) ADL-3. Neutron activation 
data library. Summary documentation. IAEA-NDS- 
Documentation _ series, IAEA-NDS-Documentation __ series. 
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Grudzevich, O.T.; Zeleneckij, A.V.; Ignatjuk, A.V.; Pashchenko, 
A.B. International Atomic Energy Agency, Vienna (Austria). Nuclear 
Data Section. Sep 1994. 2p. Order Number DE95625766. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This document summarizes a neutron activation cross-section 
data library containing more than 20,000 excitation functions for 
neutron energies up to 20 MeV. (author). 


14353 (IAEA-NDS—152(rev.0)) WIMSD Nb Bi. WIMSD 
data for niobium and bismuth derived from ENDF/B- 
6.1, JEF-2.2., JENDL-3.2. IAEA-NDS-Documentation series, 
IAEA-NDS-Documentation series. Kim Jungdo; Gil Choongsup. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nuclear Data 
Section. Sep 1994. 22p. Order Number DE95625767. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Multigroup neutron cross-section data for niobium and bismuth 
have been obtained by processing data from the nuclear data 
libraries ENDF/B-6.1, JEF-2.2, and JENDL-3.2. Tabular and graphi- 
cal intercomparisons of the data from these three data libraries are 
given. The WIMSD data are available, on a PC diskette from the 
IAEA Nuclear Data Section costfree upon request. (author). 12 figs, 
6 tabs. 


14354 (IAEA-NDS—168(rev.1)) FENDL/A-MCNP and FENDL/ 
A-175G. The processed neutron activation cross-section data 
files of the FENDL project. Summary documentation. |AEA- 
NDS-Documentation series, IAEA-NDS-Documentation _ series. 
Ganesan, S.; Pashchenko, A.B. International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section. Nov 1994. 5p. Or- 
der Number DE95625768. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This document summarises a neutron activation cross-section 
database in processed in two formats as generated by F.M. Mann 
within the project of the Fusion Evaluated Nuclear Data Library 
(FENDL): FENDL/PA in continuous energy format as used by the 
Monte Carlo neutron/photon transport code MCNP; and FENDL/ 
PA-175G, in ASCIi 175 group multigroup format as used by the 
transmutation code REAC*2/3. The data are available from the 
IAEA Nuclear Data Section online via INTERNET by FTP com- 
mand. (author). 


14355 (IC—94/299) Study of excitation functions in 
Rh(a,xn) Ag reactions. Afzal Ansari, M. (International Centre for 
Theoretical Physics, Trieste (Italy)); Sathik, N.P.M.; Singh, B.P.; 
Sankaracharyulu, M.G.V.; Prasad, R. International Centre for Theo- 
retical Physics, Trieste (Italy). Aug 1994. 12p. Order Number 
DE95625786. Source: OSTI; NTIS (US Sales Only); INIS. 

The excitation functions for the reaction '°Rh(a,n)'™Ag, 
103Rh(a,2n)'Ag and '3Rh(a,3n)'%*Ag have been measured be- 
tween 10 and 40 MeV a-particle energy, using stacked foil 
activation technique. Excitation functions are also calculated theo- 
retically using geometry dependent hybrid (GDH) model. The 
computer code ALICE/LIVERMORE-82 has been used which takes 
into account the pre-equilibrium contribution along with the equilib- 
rium decay of the compound nucleus. It has been found that initial 
exciton number no = 4 gives a satisfactory reproduction of experi- 
mental data. (author). 25 refs, 4 figs, 1 tab. 


14356 (IC—94/389) Projective multifragments break-up and 
the electromagnetic field effect of target nucleus. Nabil Yasin, 
M. International Centre for Theoretical Physics, Trieste (Italy). Dec 
1994. 18p. Order Number DE95625790. Source: OSTI; NTIS (US 
Sales Only); INiS. 

This work presents a special type of interactions produced in 
emulsion targets exposed to different incident beams of light ions 
at a few GeV per nucleon. The events characterised by multifrag- 
ment break-up of the projectile nucleus which are produced via 
peripheral collisions or due to the effect of the Coulomb field of the 
target nucleus have been selected. The size of impact parameter 
must be considered for determining the type of the interaction. The 
results are compared with other collected data at energies (up to 
200 GeV/nucleon). The dependence of electromagnetic dissocia- 
tion cross section on the incident projectile energy is investigated. 
Also, a comparison of the experimental data with the assumed vir- 
tual photon spectrum using Weizsaecker-Williams (WW) method is 
made. (author). 34 refs, 3 figs, 4 tabs. 





14357 (INIS-JP-027, pp. 191-201) A code guidance system 
for integrated nuclear data evaluation system on the basis of 
knowledge engineering technology. Fukahori, Tokio (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Nakagawa, Tsuneo. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1994. 4381p. (CONF-9405245—: 
AIR’94: specialists’ meeting on application of artificial intelligence 
and robotics of nuclear plants, Tokai (Japan), 30 May - 1 jun 
1994). In Proceedings of specialists’ meeting on application of arti- 
ficial intelligence and robotics to nuclear plants. Order Number 
DE95709894. Source: OSTI; NTIS; INIS. 

The integrated nuclear data evaluation system (INDES) is being 
made in order to support the nuclear data evaluation work. A 
guidance system in INDES, ‘Evaluation Tutor (ET)’, is under devel- 
opment in order to support users in selecting the most suitabie set 
of theoretical calculation codes by applying knowledge engineering 
technology and the experiences of evaluation work for JENDL-3. In 
this paper, the function of ET is introduced as well as the functions 
and databases of INDES. An example run of ET for 5°Fe in the 1- 
20 MeV neutron energy region is also explained. (author). 


14358 (INIS-mf-14479, pp. 59) A look at the leading parti- 
cle and inelasticity. Bekk, K. (Kernforschungszentrum Karlsruhe 
GmbH (Germany)); Oehlschlaeger, J.; Schatz, G.; Thouw, T.J.; 
Werner, K. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Aug 1994. [106p.] (CONF- 
9408225-: 14. European cosmic ray symposium, Balatonfuered 
(Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic ray sym- 
posium. Symposium program and abstracts. Order Number 
DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. NITROGEN 14 REACTIONS/inelastic 
scattering; HADRON-HADRON INTERACTIONS; PION BEAMS; 
PROTON BEAMS; REGGE POLES; STRING MODELS 


14359 (INIS-mf-14479, pp. 61) Proton spectrum distortion 
in thick target emulsion chamber. Grigorov, N.L. (Moscow State 
Univ., (Russian Federation). Skobeltsyn Inst. of Nuclear Physics); 
Konovalova, N.S. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC PROTONS/gamma_ spectra; 
EMULSIONS; ENERGY SPECTRA; PROTON SPECTRA; SPATIAL 
DISTRIBUTION 


14360 (INIS-mf-14479, pp. 62) The properties of hadronic 
system in neutrino-nuclei interactions at the energy 150 GeV. 
Murzin, V. (Moscow State Univ., (Russian Federation)). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. European 
cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NEUTRINO REACTIONS/neon 20 target; 
BUBBLE CHAMBERS; FERMILAB TEVATRON; HADRONS; MUL- 
TIPLICITY; MUON DETECTION 


14361 (INIS-mf-14479, pp. 78) Diffuse galactic gamma-ray 
emission at energies (100’s GeV) < E < (100’s TeV). Uryson, A. 
(Lebedev Physical Inst. RAS, Moscow (Russian Federation)). 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225—: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RADIATION/gamma spectra; 
COSMIC RAY SPECTROMETERS; GALAXIES 


14362 (INS—1054) The A hypernuclear spectroscopy with 
the SKS spectrometer at KEK 12 GeV PS. Ajimura, S. (Osaka 
Univ., Toyonaka (Japan). Dept. of Physics); Aoki, K.; Bhang, H. 
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Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. Aug 1994. 
11p. Order Number DE95757799. Source: OSTI; NTIS; INIS. 

A spectroscopic study of A hypernuclei by the (*,K*+) reaction 
has been performed for the wide hypernuclear mass range using a 
new superconducting kaon spectrometer (INS-SKS) at the KEK 12 
GeV PS. A ,'*C spectrum with 2 MeV (FWHM) energy resolution 
was measured and core excited states of ,'*C were clearly identi- 
fied for the first time. It is discussed that the excitation energies 
and cross sections of these states will be closely related with the 
choice of AN interaction models as well as hypemucieer structure. 
Hypernuclear spectra of ,'°B,,78Si, ,8°Y, ,1®La and ,2°°Pb were 
also obtained and binding energies of a A hyperon were deduced 
for each A orbital. The mass number dependence of the A binding 
energies is, within the present experimental errors, consistent with 
a calculation based on the Woods-Saxon potential. (author). 


14363 (INS-J-179) Proceedings of the international ses- 
sion of the 1992 electron synchrotron (ES) symposium. 
Maruyama, K.; Yamada, S. (eds.). Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Dec 1994. 66p. (CONF-9211337-: Interna- 
tional session of the 1992 electron synchrotron (ES) symposium, 
Tanashi (Japan), 25 Nov 1992). Order Number DE95757547. 
Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 


meeting. The 4 of the presented papers are indexed individually. 
(J.P.N.). 


14364 (JAERI-M-94-019, pp. 179-182) Measurement of 
cross section for “1 Am(n,f) Reaction between 0.5 eV and 10 
keV with lead slowing-down spectrometer. Kobayashi, K. (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.); Ya- 
mamoto, S.; Fujita, Y.; Miyoshi, M.; Kimura, |.; Kanno, 1.; 
Kanazawa, S. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Feb 1994. (CONF-9311139—: 1993 symposium on nuclear data, 
Tokai (Japan), 18-19 Nov 1993; INDC(JPN)—169/L). In Proceedings 
of the 1993 symposium on nuclear data. 441p. Order Number 
DE94012554. Source: OSTI; NTIS; INIS. 

By making use of a lead slowing-down spectrometer coupled to 
an electron linear accelerator and back-to-back type double fission 
chambers, the fission cross section of 2*'Am was measured rela- 
tive to that of 2°5U in the energy region from 0.5 eV to 10 keV. The 
measured result has been compared with (1) the evaluated nuclear 
data files, JENDL-3 and ENDF/B-VI, and with (2) the existing 
experimental data. Although the shape of the present energy de- 
pendent fission cross section is close to that of the evaluated data 
files, the absolute values of the present data are about 3 time 
larger than those of the evaluated data and of the measurements 
by Dabbs, and are rather closer to those measured by Gayther 
and Bowman above a few tens of eV. (author). 


14365 (JAERI-M-94-019, pp. 243-252) Characterization of 
neutrons produced from the 'H(''B,n)''C reaction. Meigo, 
Shin-ichiro (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Chiba, Satoshi; Fukahori, 
Tokio. Japan Atomic Energy Research Inst., Tokyo (Japan). Feb 
1994. (CONF-9311139-: 1993 symposium on nuclear data, Tokai 
(Japan), 18-19 Nov 1993; INDC(JPN)-169/L). In Proceedings of 
the 1993 symposium on nuclear data. 441p. Order Number 
DE94012554. Source: OSTI; NTIS; INIS. 

Properties of the neutrons produced from the 'H(''B,n)''C reac- 
tion, which was proved to be suitable for producing mono-energetic 
neutrons in the region of 7 to 13 MeV, were measured for precise 
measurements of neutron cross-section using the 'H(''B,n)''C 
neutron source. Due to poor time resolution, the energy spectra of 
mono-energetic area could not be measured accurately. The ex- 
perimental TOF spectra are compared with calculated one that 
simulated the neutron production inside the H2 gas target by the 
Monte-Carlo method. These results will be employed in corrections 
of previous data and designing future experiments. (author). 


14366 § (JAERI-M-94-019, pp. 403-407) Measurement of the 
neutron capture cross section of Tc. Katoh, Toshio (Nagoya 
Univ. (Japan). School of Engineering); Ogata, Yoshimune; Harada, 
Hideo; Nakamura, Shoji. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Feb 1994. (CONF-9311139-: 1993 symposium on 
nuclear data, Tokai (Japan), 18-19 Nov 1993; INDC(JPN)—169/L). 
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In Proceedings of the 1993 symposium on nuclear data. 441p. Or- 
der Number DE94012554. Source: OSTI; NTIS; INIS. 

The thermal neutron cross section of the °°Tc(n,7)'°°Te reaction 
has been measured by means of an activation method for the 
purpose to obtain fundamental data for the research of the trans- 
mutation of nuclear waste. Targets containing about 370 kBq of 
°°Tc were irradiated for 2 m with reactor neutrons. Activation detec- 
tors of Co/Al and AwAl alloy wires were irradiated to monitor the 
neutron flux and the Westcott’s epithermal index r(T/To)'/*. Spec- 
tra of -+-rays from the irradiated Tc samples were measured with a 
high purity Ge detector. Decay of the 540-keV and the 591-keV 4- 
rays were followed. A half-life of the decay of the +-rays was 15.56 
+ 0.30 s and in good agreement with the half-life of 1°°Tc. The 
amount of the produced '°°Tc was obtained from the intensities of 
the 540-keV and the 591-keV +-rays. The specific activity of °°Tc 
in the targets were obtained by measuring the specific G-activity of 
sample solution by the liquid scintillation counting method. Then, 
the amount of °°Tc in the targets were determined. A cross section 
of the °°Tc(n,-7)'°°Tc reaction was determined from the number of 
Tc atoms of the target, the activity of the produced '°°Tc and the 
neutron flux data. The cross section obtained is 18 + 2 b and is al- 
most same as the value reported in references. The resonance 
integral was also measured by a Cd-ratio method. (author). 


14367 (JAERI-M—94-019, pp. 408-425) Nuclear data activi- 
ties in Hungary. Csikai, J. (Kossuth Univ., Debrecen (Hungary). 
Inst. of Experimental Physics). Japan Atomic Energy Research 
Inst., Tokyo (Japan). Feb 1994. (CONF-9311139-: 1993 sympo- 
sium on nuclear data, Tokai (Japan), 18-19 Nov 1993; 


INDC(JPN)—169/L). In Proceedings of the 1993 symposium on nu- 
clear data. 
NTIS; INIS. 

The review outlines the present status of nuclear data activities 
in Hungary in collaboration with a number of research groups 
abroad. Measurements and calculations are devoted mainly to the 
determinations of the excitation functions of neutrons and charged 


441p. Order Number DE94012554. Source: OSTI; 


particles induced reactions from threshold up to 30 MeV. Some 
typical fields of the recent activities are discussed only. (author). 


14368 (JAERI-M—94-068, pp. 1-4) Covariance of the nuclear 
data. Kanda, Y. (Kyushu Univ., Fukuoka (Japan)). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9307182-—: Specialists’ meeting on covariance data, Tokai (Japan), 
15-16 Jul 1993; INDC(JPN)-171/U). In Proceedings of the special- 
ists’ meeting on covariance data. 95p. Order Number 
DE94013048. Source: OSTI; NTIS; INIS. 

There is an introductory review on the present status of covari- 
ance for evaluated nuclear data. The following articles are briefly 
discussed: Necessity of covariance for evaluated data, basic as- 
sumption of covariance production, dependency of produced 
covariance on methods, consistency of evaluated value and covari- 
ance, confirming of produced covariance and methods of 
comparing covariance matrices. (author). 


14369 (JAERI-M-94-068, pp. 5-12) Some comments on 
Peelle’s Pertinent Puzzle. Chiba, Satoshi (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Smith, D.L. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1994. (CONF-9307182-: Specialists’ meeting on co- 
variance data, Tokai (Japan), 15-16 Jul 1993; INDC(JPN}-171/U). 
In Proceedings of the specialists’ meeting on covariance data. 
95p. Order Number DE94013048. Source: OSTI; NTIS; INIS. 

Peelle’s Pertinent Puzzle is introduced as an anomaly which ap- 
pears in obtaining a least-squares average of two strongly 
correlated data. Reason of this anomaly is explained to be the in- 
consistency in transforming the data covariance and sensitivity 
matrices. Effects of data truncations give an explanation on an- 
other aspect of Peelle’s Puzzie. (author). 


14370 (JAERI-M-94-068, pp. 29-31) An experience of 
preparation of covariance matrices for the simultaneous evalu- 
ation of heavy nuclide cross sections. Murata, T. (Nippon 
Nuclear Fuel Development Co. Ltd., Oarai, Ibaraki (Japan)). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9307182—: Specialists’ meeting on covariance data, Tokai (Japan), 
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15-16 Jul 1993; INDC(JPN)-171/U). In Proceedings of the special- 
ists’ meeting on covariance data. 95p. Order Number 
DE94013048. Source: OSTI; NTIS; INIS. 

Preparation of covariance matrices for experimental data is de- 
scribed briefly, and the standard deviation and covariance matrix of 
the simultaneous evaluation are presented. (author). 


14371 (JAERI-M—94-068, pp. 32-42) Covariance matrix cal- 
culated from nuclear models. Kawano, T. (Kyushu Univ., 
Fukuoka (Japan)); Kamitsubo, K.; lwamoto, T.; Kanda, Y. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1994. (CONF- 
9307182-: Specialists’ meeting on covariance data, Tokai (Japan), 
15-16 Jul 1993; INDC(JPN)-171/U). In Proceedings of the special- 
ists’ meeting on covariance data. 95p. Order Number 
DE94013048. Source: OSTI; NTIS; INIS. 

A production method of a covariance matrix from a nuclear 
model calculation is described. An optical model is used to esti- 
mate the covariance matrix of the *“Fe total cross section, and a 
Hauser-Feshbach and a precompound models are used for the co- 
variance matrices of 54>®Fe(n,p) reaction cross sections. These 
matrices are calculated from the uncertainties of level density pa- 
rameters, a precompound parameter, and the optical potential 
parameters for neutron, proton, and a-particle. The neutron optical 
potential parameters and their uncertainties are evaluated from the 
experimental total and elastic scattering data, while the other 
parameters and their uncertainties are evaluated from the experi- 
mental 54:56Fe(n,p), (n,a), (n,2n), (n,Xp) and (n,Xa) reaction cross 
sections. (author). 


14372 (JAERI-M—94-068, pp. 43-50) Covariance analysis of 
experimental data. Kobayashi, Katsuhei (Kyoto Univ., Kumatori, 
Osaka (Japan). Research Reactor Inst.). Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1994. (CONF-9307182-: Spe- 
cialists’ meeting on covariance data, Tokai (Japan), 15-16 Jul 
1993; INDC(JPN)-171/U). In Proceedings of the specialists’ meet- 
ing on covariance data. 95p. Order Number DE94013048. Source: 
OSTI; NTIS; INIS. 

Making use of activation data for the cross section measure- 
ments, it has been demonstrated how the covariance matrix of the 
data can be generated. A procedure for combining the data has 
been also illustrated using the covariance matrix by means of nu- 
merical examples taken from three experimental values to obtain 
an estimate of the best value. (author). 


14373 (JAERI-M-94-068, pp. 51-63) Sensitivities of nuclear 
model calculations and parameter covariances. Shibata, Keiichi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1994. (CONF-9307182-: Specialists’ meeting 
on covariance data, Tokai (Japan), 15-16 Jul 1993; INDC(JPN)— 
171/U). In Proceedings of the specialists’ meeting on covariance 
data. 95p. Order Number DE94013048. Source: OSTI; NTIS; INIS. 

Sensitivities of cross-section calculations have been obtained for 
the neutron-induced reactions on 5*Fe and 55Mn. The optical and 
statistical models were employed to calculate these cross sections. 
As for =5Mn, covariances of the model parameters required as 
input to computer codes were determined from the difference be- 
tween model calculations and experimental data. A covariance file 
for 55Mn has been made in the framework of File-30 of the ENDF- 
6 format. (author). 


14374 (JINR-4-67-94) JINR Rapid Communications. Collec- 
tion. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1994. 75p. (In Russian). Order Number DE95625142. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present collection of rapid communications from JINR, 
Dubna, contains nine separate reports on quasi-classical descrip- 
tion of one-nucleon transfer reactions with heavy ions, elastic and 
inelastic scattering in the high energy approximation, experimental 
study of fission and evaporation cross sections for © He + 2 Bi 
reaction, d' + '* C — p + X at @ = 0° in the region of high inter- 
nal momenta in the deuteron, the Nuclotron internal targets, 
actively screened superconducting magnets, using of polarized tar- 
get in backward elastic dp scattering, application of transputers in 
the data acquisition system of the INESS-ALPHA spectrometer, 





narrow dibaryon resonances with isotopic spin l=2. 93 refs., 27 
figs., 4 tabs. 


14375 (JINR—-4-67-94, pp. 5-11) Quasi-Classical Description 
of One-Nucleon Transfer Reactions with Heavy lons. Fedotov, 
S.I.; Luk’yanov, V.K. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation); Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics. 1994. In JINR Rapid 
Communications. Collection. 75p. Order Number DE95625142. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The heavy ion one-nucleon transfer reactions are considered us- 
ing the distorted waves obtained in the framework of the high 
energy approximation (HEA) method in the three-dimensional 
quasi-classics. The bound state nucleon wave function is pre- 
sented in a form of the derivative of the Fermi function. The cross 
* section is obtained in the analytic form, showing the main physical 
features of the reaction mechanism. The results of calculations are 
in good agreement with experimental data. 4 refs., 2 figs. 


14376 (JINR-4-67-94, pp. 12-20) On Elastic and Inelastic 
Heavy lon Scattering in the High Energy Approximation. 
Luk’yanov, V.K. (Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of Theoretical Physics); Permyakov, V.P.; Embu- 
laev, A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); Joint Inst. for Nuclear Research, Dubna (Russian Fed- 
eration). Lab. of Theoretical Physics. 1994. In JINR Rapid 
Communications. Collection. 75p. Order Number DE95625142. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using the high energy approximation method for the three- 
dimensional quasi-classics, elastic and inelastic cross sections of 
heavy ions at large angles are calculated. The role of the deflec- 
tion angle introduced in the theory and of the parameters of an 
interaction is discussed. The corresponding amplitudes are ob- 
tained in analytic forms and a good agreement with experimental 
data is also obtained. 6 refs., 2 figs. 


14377 (JINR-4-67-94, pp. 21-28) Experimental Study of 
Fission and Evaporation Cross Sections for © He + ™ Bi Re- 
action. Fomichev, A.S.; David, |.; Kharitonov, Yu.P.; Luk’yanov, 
S.M.; Oganesyan, Yu.Ts.; Penionzhkevich, Yu.Eh.; Perelygin, V.P.; 
Skobelev, N.K.; Tarasov, O.B.; Wolski, R. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation); Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of Nuclear Reactions. 
1994. In JINR Rapid Communications. Collection. 75p. Order 
Number DE95625142. Source: OSTI; NTIS (US Sales Only); INIS. 

Secondary beam of © He neutron-rich nuclei was produced 
through a transfer reaction on the carbon target with 35.5 MeV/u ” 
Li primary beam at the U-400M cyclotron. The influence of the 
neutron skin of © He projectile on the fusion-fission and fusion- 
evaporation cross sections in the reaction with 2° Bi target was 
investigated. The *"' At a-activity following the °° Bi(® He, 4n) re- 
action as well as fission events in the 2°° Bi(® He, f) reaction have 
been recorded by off-line methods. These results are compared 
with og, and o4, obtained in the * He + 2° Bi reaction. 10 refs., 3 
figs., 1 tab. 


14378 (JINR-4-67-94, pp. 29-39) Tensor Analyzing Power 
Tao for dt + 12 C — p+ X at @» = 0° in the Region of High In- 
ternal Momenta in the Deuteron. Chernykh, E.V. (and others); 
Nomofilov, A.A.; Perelygin, V.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1994. In JINR 
Rapid Communications. Collection. 75p. Order Number 
DE95625142. Source: OSTI; NTIS (US Sales Only); INIS. 

The tensor analyzing power Too for the reaction dt + 1* C — 
p(0°) + X has been measured in the region of proton internal mo- 
menta k in light-cone dynamics up to 1 GeV/c. Measurements 
have been carried out with Dubna polarized deuteron beam at 
deuteron momenta up to 9 GeV/c. The results show that as the in- 
ternal momentum increases the To) tends to approach the value 
obtained by the calculation based on the reduced nuclear ampli- 
tude method in which the quark degrees of freedom were taken 
into account. 23 refs., 4 figs., 2 tabs. 
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14379 (JINR-4-67-94, pp. 56-61) Using of Polarized Target 
in Backward Elastic dp Scattering. Sitnik, |.M. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of High Energy); 
Ladygin, V.P.; Rekalo, M.P. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation); Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). Lab. of High Energy. 1994. In JINR 
Rapid Communications. Collection. 75p. Order Number 
DE95625142. Source: OSTI; NTIS (US Sales Only); INIS. 

Effects due to the polarization of both colliding particles have 
been analyzed in terms of four independent amplitudes which, in 
the general case, define the spin structure of the dp backward 
elastic scattering amplitude. It is shown that spin correlation due to 
the transverse polarization of colliding particles has high sensitivity 
with respect to presumably existing P-wave in the deuteron. The 
experiments, needed to be performed for complete reconstruction 
of four independent amplitudes are discussed. 14 refs., 1 fig. 


14380 (JINR-5-68-94, pp. 29-36) Investigations of Neutral 
Particle Production by Relativistic Nuclei on the LHE 
90-Channel +-Spectrometer. Results and Perspectives. 
Abraamyan, Kh.U. (Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation). Lab. of High Energy); Chatrchyan, S.A.; Iz”yurov, 
V.M.; Khachaturyan, M.N.; Kozhin, M.A.; Melkumov, G.L.; Khudav- 
erdyan, A.G. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation); Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1994. In JINR Rapid Communi- 
cations. Collection. 63p. Order Number DE95625138. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Presented at the Workshop on the Perspectives of Relativity Nu- 
clear Physics, 31 May - 5 Jun 1994, Varna, Bulgaria. 

Results of the experiments on neutral pion production at forward 
angles at 4.5 GeV/c per nucleon in nucleus-nucleus collisions are 
presented. The experiments were performed on the LHE 90- 
channel lead glass Cherenkov spectrometer FOTON. The ability of 
the setup for 2° meson identification at high multiplicity of + quanta 
and hadrons is shown. The list of the planned measurements on 
the spectrometer is given. 10 refs., 2 figs., 1 tab. 


14381 (JINR-5-68-94, pp. 37-42) Coherent Meson Produc- 
tion in the dp — *HeX Reaction. Ladygin, V.P.; Ladygina, N.B. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation); Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). Lab. of 
High Energy. 1994. In JINR Rapid Communications. Collection. 
63p. Order Number DE95625138. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Report at the Workshop on the Perspectives of Relativity Nuclear 
Physics, 31 May - 5 Jun 1994, Varna, Bulgaria. 

Effects due to polarizations of both colliding particles have been 
analyzed in terms of two independent amplitudes which in the gen- 
eral case define the spin structure of amplitude of the dp — 
3HeX(X = 7°, 7°) reaction in the collinear geometry. Energy de- 
pendence of spin-correlation parameters and polarization transfer 
coefficients are predicted using the modules of amplitudes ex- 
tracted from experimental data. The values of these polarization 
observables at threshold are predicted. 12 refs. 


14382 (JINR-5-68-94, pp. 51-63) Energy Spectra of +- 
Quanta from d-Propane Interactions at Momentum P, = 1.25 
GeV/c per Nucleon. Troyan, Yu.A. (Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). Lab. of High Energy); 
Chubaryan, M.Ya.; Plekhanov, E.B.; Pechenov, V.N.; Grigalashvili, 
N.S. Joint Inst. for Nuclear Research, Dubna (Russian Federation); 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). Lab. 
of High Energy. 1994. (in Russian). In JINR Rapid Communica- 
tions. Collection. 63p. Order Number DE95625138. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of the analysis of the energy spectra of -+-quanta 
from d + C3Hg, interactions are presented at deuteron beam 
momentum Py = 1.25 GeV/c per nucleon. Four peculiarities at en- 
ergies of 30, 60, 120 and 165 MeV with statistical significances at 
a level of 2-4 standard errors were observed. The hypothesis of +- 
quanta emission by excited dibaryon states is investigated. 12 
refs., 14 figs., 1 tab. 


14383 (JINR—94-165, pp. 26-27) Experimental studies of 
production of some medically important radionuclides: 
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ruthenium-97, tungsten-178, actinium-225. Khalkin, V.A. (and 
others); Norseev, V.A.; Stregailov, V.L. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ACTINIUM 225/isotope production; 
RUTHENIUM 97/isotope production; TUNGSTEN 178/isotope pro- 
duction; ALPHA SPECTRA; ISOTOPE SEPARATION; JINR 
SYNCHROTRON; PROTON REACTIONS 


14384 (JINR-94-165, pp. 28-29) Investigation of spin- 
neutrino angular correlation in processes of capture of 
polarized muons by light nuclei. Brudanin, V. (and others); 
Egorov, V.; Kachalikin, A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. MUON REACTIONS/capture; SILICON 28 
TARGET/muon reactions; ALUMINIUM 28; ANGULAR CORRELA- 
TION; CAPTURE; NEUTRINOS; POLARIZED BEAMS; SPIN 
ORIENTATION 


14385 (JINR-94-165, pp. 36-37) Study of antiproton and 
antineutron annihilations at LEAR with OBELIX detector. 
Ableev, V.G. (and others); Denisov, O.U.; Gorchakov, O.E. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1994. In 
Experiments in Laboratory of Nuclear Problems of Joint Institute for 
Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ANTIPROTON REACTIONS/annihilation; 
ANTINEUTRON REACTIONS; ANNIHILATION; DEUTERIUM 
TARGET; NUCLEAR FRAGMENTS; NUCLEON-NUCLEON IN- 
TERACTIONS 


14386 (JINR-94-165, pp. 54-55) Production of subthreshold 
pions and high energy light fragments in nucleus-nucleus col 
lisions at heavy ion accelerators of the Laboratory of Nuclear 
Reaction of JINR. Oganesyan, K.O. (and others); Pasyuk, E.A.; 
Alexakhin, V.Yu. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1994. In Experiments in Laboratory of Nuclear Prob- 
lems of Joint Institute for Nuclear Research in 1994-1995. 105p. 
Order Number DE95624792. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. COLLIDING BEAMS/particle production; 
ALUMINIUM 27 BEAMS; HEAVY ION REACTIONS; MEV RANGE 
100-1000; OXYGEN 16 BEAMS 


14387 (JINR—94-165, pp. 57-58) Study of low energy pion- 
nucleus interaction. Oganesyan, K.O. (and others); Pasyuk, E.A.; 
Alexakhin, V.Yu. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1994. In Experiments in Laboratory of Nuclear Prob- 
lems of Joint Institute for Nuclear Research in 1994-1995. 105p. 
Order Number DE95624792. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CARBON 12 TARGET/pion plus reactions; 
DEUTERIUM TARGET/pion minus reactions; DEUTERIUM 
TARGET/pion plus reactions; ANGULAR DISTRIBUTION; DIFFER- 


ENTIAL CROSS SECTIONS; MEV RANGE 10-100; MEV RANGE 
100-1000 


14388 (JINR-94-165, pp. 86-87) Investigation of the multi- 
fragmentation of target nuclei in nucleus-nucleus collisions at 
intermediate and high energies. Karnaukhov, V.A. (and others); 
Petrov, L.A.; Kuznetsov, V.D. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. HEAVY ION REACTIONS/nuclear frag- 
mentation; MULTIPLE PRODUCTION; MULTIPLICITY; NUCLEAR 
FRAGMENTS 


14389 (LA-12835-C, pp. 74-79) Calculation of nuclear data 
for incident energies to 200 MeV with the FKK-GNASH code 
system. Chadwick, M.B. (Lawrence Livermore National Lab., CA 
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(United States)); Young, P.G. Los Alamos National Lab., NM 
(United States). Oct 1994. (CONF-930168-: Simulating accelerator 
radiation environments workshop, Santa Fe, NM (United States), 
11-15 Jan 1993). In Proceedings of the Workshop on Simulating 
Accelerator Radiation Environments. 269p. Order Number 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors describe how the FKK-GNASH code system has 
been extended to calculate nucleon-induced reactions up to 200 
MeV, and used to predict (p,xn) and (p,xp) cross sections on 2°8 Pb 
at incident energies of 25, 45, 80 and 160 MeV, for an intermedi- 
ate energy code intercomparison. Details of the reaction 
mechanisms calculated by FKK-GNASH are given, and the calcula- 
tional procedure is described. 


14390 (LA-12835-C, pp. 151-169) DTUNUC: Sampling of 
hadron-nucleus interactions according to the dual parton 
model. Ranft, J. (Universitaet Leipzig (Germany)). Los Alamos Na- 
tional Lab., NM (United States). Oct 1994. (CONF-930168—: 
Simulating accelerator radiation environments workshop, Santa Fe, 
NM (United States), 11-15 Jan 1993). In Proceedings of the Work- 
shop: on Simulating Accelerator Radiation Environments. 269p. 
Order Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

The dual parton model provides a unique picture not only for 
hadron-hadron interactions, but also for the description of particle 
production in hadron-nucleus and nucleus-nucleus collisions at 
high energies. Within this model the high-energy projectile under- 
goes a multiple scattering process as formulated in Glauber’s 
approach; particle production is realized by the fragmentation of 
colorless parton-parton chains constructed from the quark content 
of the interacting hadrons/nucleons. DTUNUC, the author's Monte 
Carlo realization of the model includes the cascading of secon- 
daries within the target as well as in the projectile which is 
suppressed by the formation time concept. Semihard parton-parton 
collisions (for the description of minijet production) are not included 
in this version. With this restriction the model should not be applied 
beyond RHIC energies (,/s ~ 200 GeV, Ej, ~ 20 TeV). At lab en- 
ergies below 5 GeV the formation zone cascade becomes the 
conventional intranuclear cascade; thus the model may be applied 
in the range well below 1 GeV. DTUNUC should eventually replace 
the present hadronic event generators in the FLUKA-hadron cas- 
cade code. 


14391 (LA-12835-C, pp. 204-222) The LAHET code system: 
introduction, development, and benchmarking. Prael, R.E. (Los 
Alamos National Lab., NM (United States)). Los Alamos National 
Lab., NM (United States). Oct 1994. (CONF-930168-: Simulating 
accelerator radiation environments workshop, Santa Fe, NM 
(United States), 11-15 Jan 1993). In Proceedings of the Workshop 
on Simulating Accelerator Radiation Environments. 269p. Order 
Number DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

An introduction to the LAHET code system is presented, show- 
ing the function of each code and their interrelation. A summary is 
made of the principal physics models used in LAHET. Some recent 
results in benchmarking are shown for small-angle neutron emis- 
sion from ’Li for 800 MeV protons incident, neutron emission from 
®Be at several incident proton energies, and actinide and subac- 
tinide fission ratios. 


14392 (LA-UR-95-53) 7°8Pb(n,pxn-) reactions for neutron 
energies up to 200 MeV. Pavlik, A. (Universitaet Wien (Austria). 
Institut fuer Radiumforschung und Kernphysik); Vonach, H.; Nelson, 
R.O.; Haight, R.C.; Wender, S.A.; Young, P.G.; Chadwick, M.B. 
Los Alamos National Lab., NM (United States); Lawrence Liver- 
more National Lab., CA (United States). [1995]. 10p. Sponsored by 
USDOE, Washington, DC (United States);Fund for Advancement of 
Scientific Research in Austria (Austria). DOE Contract W-7405- 
ENG-36 ; W-7405-ENG-48. (CONF-9411186-2: 1. IAEA research 
coordination meeting on measurement, calculation and evaluation 
of photon production data, Bologna (Italy); 14-17 Nov 1994). Order 
Number DE95006401. Source: OSTI; NTIS; INIS; GPO Dep. 

The prompt gamma-radiation from the interaction of fast neu- 
trons with enriched samples of 2°°Pb was measured using the 
white neutron beam of the WNR facility at Los Alamos National 
Laboratory. The samples were positioned at about 40 m distance 
from the neutron production target. The spectra of the emitted 
gamma-rays were measured with a high-resolution HPGe detector. 





The incident neutron energy was determined by the time-of-flight 
method and the neutron fluence was measured with a 298U fission 
chamber. In addition to the primary purpose of this experiment, the 
study of (n,xn-y) reactions leading to various lead isotopes, gamma 
transitions in the residual nuclei 2°7:205.203.201T) were analyzed. 
From these data gamma-production cross sections in the neutron 
energy range from the effective thresholds to 200 MeV were de- 
rived. The lines for the analysis had to be chosen carefully as the 
(n,pnx-y) cross sections are rather small and the interference with 
unresolved lead lines (even weak ones) would cause significant er- 
rors. The effect due to isomers with half-lives exceeding a few 
nanoseconds was taken into account and corrected for, if neces- 
sary. The measured cross sections were compared with the results 
of nuclear model calculations based on the exciton model for pree- 
quilibrium particle emission and the Hauser-Feshbach theory for 
compound nucleus decay. Unlike in the case of (n,xn-) reactions 
the calculated results in general did not give a good description of 
the measured cross sections. 


14393 (LA-UR-95-697) Fission properties of the heaviest 
elements. Moller, P. (Japan Atomic Research Institute, Ibaraki 
(Japan)); Nix, R. Los Alamos National Lab., NM (United States). 
[1995]. 12p. Sponsored by USDOE, Washington, DC (United 
States);Japan Atomic Energy Research Inst., Tokyo (Japan). DOE 
Contract W-7405-ENG-36. (CONF-9411204—1: Dai 2 Kai hadoron 
tataikei no simulation symposium, Tokai-mura (Japan), 30 Nov - 2 
dec 1994). Order Number DE95007848. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The authors discuss fission properties of the heaviest elements. 
In particular they focus on stability with respect to spontaneous fis- 
sion and on the prospects of extending the region of known nuclei 
beyond the peninsula of currently known nuclides. 


14394 (LBL-36732) Experimental evidence for the re- 
ducibility of multifragment emission probabilities. Wozniak, 
G.J. (and others); Tso, K.; Phair, L. Lawrence Berkeley Lab., CA 
(United States). Jan 1995. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Science Foundation, Washington, 
DC (United States). DOE Contract AC03-76SF00098. GRANTS 
PHY8913815, PHY901170077, PHY9214992. (CONF-950176-1: 
28. nuclear physics symposium at Oaxtepec, Oaxtepec (Mexico), 
4-7 Jan 1995). Order Number DE95008490. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Multifragmentation has been studied for °*Ar-induced reactions 
on a 197 Au target at E/A = 80 and 110 MeV and for '*°Xe-induced 
reactions on several targets ("*'Cu, ®%y, 'Sho, 197Au) and E/A = 
40, 50 and 60 MeV. The probability of emitting n intermediate- 
mass-fragments is shown to be binomial at each transversal 
energy and reducible to an elementary binary probability p. For 
each target and at each bombarding energy, this probability p 
shows a thermal nature by giving linear Arrhenius plots. For the 
129Xe-induced reactions, a nearly universal linear Arrhenius plot is 
observed at each bombarding energy, indicating a large degree of 
target independence. 


14395 (OUP-94-24) On the relation between the statistical 
+-decay and the level density in '©2Dy. Henden, L.; Bergholt, L.; 
Guttormsen, M.; Rekstad, J.; Tveter, T.S. Oslo Univ. (Norway). Fy- 
sisk Inst. Dec 1994. 27p. Order Number DE95625787. Source: 
OSTI; NTIS; INIS. 

The level density of low-spin states (0-10) in '®*Dy has been 
determined from the ground state up to approximately 6 MeV of 
excitation energy. Levels in the excitation region up to 8 MeV were 
populated by means of the '®Dy(?He, a) reaction, and the first- 
generation +-rays in the decay of these states has been isolated. 
The energy distribution of the first-generation +-rays provides a 
new source of information about the nuclear level density over a 
wide energy region. A broad peak is observed in the first- 
generation spectra, and the authors suggest an interpretation in 
terms of enhanced M1 transitions between different high-j Nilsson 
orbitals. 30 refs., 9 figs., 2 tabs. 


14396 (PTB-N—20) Neutron scattering on natural Iron at in- 
cident energies between 9.4 and 15.2 MeV. Schmidt, D.; 
Mannhart, W.; Klein, H.; Nolte, R. Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany). Neutronenphysik. Nov 1994. 
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157p. Order Number DE95764309. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Neutrons were scattered on a sample of natural iron at 12 inci- 
dent energies in the range between 9.4 MeV and 15.2 MeV. 
Differential cross sections of the elastic scattering (natural iron) and 
of the inelastic scattering to the first excited level of 5®Fe (Q=- 
0.847 MeV) were determined for angles between 12.5 deg and 160 
deg with total uncertainties between of 3% and 10%. Legendre 
polynomial least-squares fits resulted in integrated cross sections 
with uncertainties of 2% (elastic data) and 7% (inelastic data). The 
cross sections obtained in this work were compared with data from 
the literature. Inelastic scattering cross sections were determined 
within the scope of a pseudolevel analysis up to excitation ener- 
gies of nearly 5.5 MeV. At higher excitation energies the scattering 
spectrum is contaminated by scattered breakup neutrons from the 
D+d source used hampering an analysis of the data. (orig.) 


6635 Nuclear Mass Ranges 


Refer also to citation(s) 14323, 14326, 14328, 14329, 14330, 
14334, 14336, 14341, 14346, 14348, 14353, 14362, 14364, 14365, 
14366, 14370, 14371, 14373, 14377, 14379, 14384, 14385, 14389, 
14391, 14392, 14393, 14394, 14395, 14396 


6636 Radiation Physics 


Refer also to citation(s) 13354, 13455, 13561, 13562, 13626, 
13630, 13631, 13632, 13686, 14574, 14645 


14397 (CEA-N-2756, pp. 23-28) X dispersive analysis with 
HGI probes. Liu, X. (Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires); Regal, R.; Koebel, J.M.; Heitz, C.; Siffert, 
P.; Heres, A. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Applications et de la Metrologie des Rayon- 
nements lonisants. May 1994. (in French). (CONF-9310279-: 
Three days on gamma and x-rays spectrometry, Saint-Remy-les- 
Chevreuse (France), 12-14 Oct 1993). In Gamma and X 93 
spectrometry. 422p. Order Number DE95624754. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The XRF (X-ray fluorescence) analysis is nowadays currently 
performed by using a Si(Li) detector system cooled at 77 K in cryo- 
stat. In this work, we have investigated the possibilities of making 
use of a Hglp detector associated with a low-noise electronic set- 
up working at room temperature. An interactive computer 
programme has been devised and implemented on a 386 IBM mi- 
crocomputer. Some analyses of materials of different chemical 
composition and alloys have been performed for demonstrating the 
possibilities and limitations. (authors). 9 figs., 2 tabs., 17 refs. 


14398 (CONF-950420-19) Error analysis of the quartic 
nodal expansion method for slab geometry. Penland, R.C. 
(North Carolina State Univ., Raleigh, NC (United States)); Turinsky, 
P.J.; Azmy, Y.Y. Oak Ridge National Lab., TN (United States). 
[1995]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International con- 
ference on mathematics and computations, reactor physics, and 
environmental analyses; Portland, OR (United States); 30 Apr - 4 
may 1995. Order Number DE95007373. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper presents an analysis of the quartic polynomial Nodal 
Expansion Method (NEM) for one-dimensional neutron diffusion 
calculations. As part of an ongoing effort to develop an adaptive 
mesh refinement strategy for use in state-of-the-art nodal kinetics 
codes, we derive a priori error bounds on the computed solution 
for uniform meshes and validate them using a simple test problem. 
Predicted error bounds are found to be greater than computed 
maximum absolute errors by no more than a factor of six allowing 
mesh size selection to reflect desired accuracy. We also quantify 
the rapid convergence in the NEM computed solution as a function 
of mesh size. 


14399 (DOE/ER/25217-T1) Fast algorithms for transport 
models. Progress report, June 1, 1994—May 31, 1995. Manteuf- 
fel, T. Colorado Univ., Boulder, CO (United States). 1 Mar 1995. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract FG03-94ER25217. Order Number DE95008332. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Short communication. TRANSPORT THEORY/algorithms; 
PROGRESS REPORT; ALGORITHMS; BOLTZMANN EQUA- 
TION; CROSS SECTIONS; SCATTERING; CHARGED-PARTICLE 
TRANSPORT; NEUTRAL-PARTICLE TRANSPORT 


14400 (IAEA-NDS-—111(rev.2)) "Strong gammas”. List of 
strong gamma-rays emitted from radionuclides. Documenta- 
tion of the PC diskette. |AEA-NDS-Documentation series, 
IAEA-NDS-Documentation series. Ichimiya, T.; Narita, T.; Kitao, K. 
International Atomic Energy Agency, Vienna (Austria). Nuclear 
Data Section. Sep 1994. 8p. Order Number DE95625858. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The PC diskette containing the "List of strong gamma-rays emit- 
ted from radionuclides” as published by T. Narita et al. in the report 
JAERI-M-94-059, March 1994, is described. The diskette is avail- 
able from the IAEA Nuclear Data Section, costfree, upon request. 
(author). 


14401 (IAEA-NDS—121(rev.1)) JEF-2/TSL. JEF-2 Thermal 
Neutron Scattering Law Data Library. Brief summary of con- 
tents. IAEA-NDS-Documentation series, |AEA-NDS-Documentation 
series. Lemmle, H.D. (ed.). International Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section. Sep 1994. 2p. Order Num- 
ber DE95625854. Source: OSTI; NTIS (US Sales Only); INIS. 
This document gives a brief documentation of the JEF-2 Thermal 
Neutron Scattering Law data library available free of charge on 
magnetic tape from the IAEA Nuclear Data Section. (author). 


14402 (INIS-JP—024, pp. B741/1-B741/11) Recent activities 
on neutron beam utilization. Shirai, Eiji (Japan Atomic Energy 
Research inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). Japan Atomic Industrial Forum, Inc., Tokyo (Japan); Japan 
Radioisotope Association, Tokyo (Japan); Atomic Energy Society of 
Japan, Tokyo (Japan). 1994. 596p. (In Japanese). (CONF-940268— 
: 21. Japan conference on radiation and radioisotopes, Tokyo 
(Japan), 2-4 Feb 1994). In Proceedings of the 21st Japan confer- 
ence on radiation and radioisotopes. The 100th year since the 
discovery of X-ray, and expectation to the future development. Or- 
der Number DE94785275. Source: OST; NTIS; INIS. 

In Japan, the utilization of neutron beam brought out in research 
reactors had mainly been carried out in KUR of Kyoto University 
and JRR-2 of Japan Atomic Energy Research Institute (JAERI) in 
the fields of neutron scattering experiment, neutron radiography, 
neutron induced prompt-gamma ray analysis, medical and biologi- 
cal irradiation and so on. After the completion of upgrading work of 
JRR-3 in JAERI in 1990 (JRR-3M), the quality and quantity for the 
neutron beam experiments are extremely improved by means of its 
high intensity of neutron flux and high signal-to-noise ratio of cold 
and thermal neutron beams at more than twenty neutron beam 
ports. Especially, the cold neutron beam has brought the field of 
the utilization expanded and the neutron guide tubes have in- 
creased the number of neutron beam facilities as if there are three 
research reactors. These facilities induced to more active use of 
research reactors and increased the researchers in the many 
fields. At present, research reactors are utilized widely in various 
fields of not only nuclear researches but also non-nuclear re- 
searches and industrial uses. The JRR-3M has been operated only 
for about three years, however, interesting results have already 
been obtained using cold and thermal neutron beams. The current 
Status of the neutron beam utilization using the research reactors 
in JAERI is reported and also several research topics obtained at 
JRR-3M are introduced in this presentation. (author). 


14403 (INIS-JP—028, pp. 26-29) Emission of monochro- 
matic resonance transition radiation from multiple thin-foil 
targets. Tanaka, Takashi (Kyoto Univ. (Japan). Faculty of Engi- 
neering); Awata, Takaaki; Itoh, Akio; Imanishi, Nobutugu. Kyoto 
Univ. (Japan). Faculty of Engineering. Jul 1993. 156p. (In Japan- 
ese). In Annual report of Radiation Laboratory Department of 
Nuclear Engineering Faculty of Engineering, Kyoto University. Or- 
der Number DE95709897. Source: OSTI; NTIS; INIS. 

Transition Radiation is expected for soft X-ray source because 
transition radiators emit soft X-ray using electron beam whose en- 
ergy is considerably lower than that needed for synchrotron 
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sources. Using 130 MeV electron beam, we observed transition ra- 
diation from multiple Mylar foil and measured angular distributions 
and energy spectra. (author). 


14404 (INIS-JP-O29, pp. 92-94) Energy loss of carbon 
transmitted 1-MeV H.* ions. Fritz, M. (Kyoto Univ. (Japan). Fac- 
ulty of Engineering); Kimura, K.; Susuki, Y.; Mannami, M. Kyoto 
Univ. (Japan). Faculty of Engineering. Jul 1994. 163p. In Annual 
report of Radiation Laboratory Department of Nuclear Engineering 
Kyoto University for fiscal 1993. Order Number DE95709896. 
Source: OSTI; NTIS; INIS. 

Energy losses of 1-MeV H2* ions passing through carbon foils of 
2-8 ug/cm? thickness have been measured and show besides the 
linear increase with target thickness a 0.4 keV offset. The stopping 
power derived from the observed energy losses is 1.15 times as 
large as the sum of the stopping powers for two single H* of the 
same velocity. Calculations of the stopping powers for H2* ions 
and diprotons, using first Born approximation, indicate that the H2* 
ions lose the binding electron upon entrance into the foil, traverse 
the target as diprotons and recapture target electrons at the exit 
surface, a scenario also supported by the 0.4 keV offset at zero 
thickness. (author). 


14405 (INIS-mf—14479, pp. 21) The anomalous component 
of cosmic rays. A review and new results from Sampex. 
Klecker, B. (Max-Planck-institut fuer Extraterrestrische Physik, 
Garching (Germany)). Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-—: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC RAY FLUX/solar cycle; COSMIC 
GASES; COSMIC NUCLEI; ENERGY SPECTRA 


14406 (INIS-mf-14479, pp. 25) Three-dimensional transport 
of cosmic rays in the heliosphere. Kota, J. (Arizona Univ., 
Tucson, AZ (United States)). Hungarian Academy of Sciences, Bu- 
dapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225-—: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC  RADIATION/heliosphere; 
COSMIC RADIATION transport theory; COMPUTERIZED 
SIMULATION; CONVECTION; HELIOSPHERE; DIFFUSION; 
THREE-DIMENSIONAL CALCULATIONS 


14407 (INIS-mf-14479, pp. 25) Energetic ions in cosmic 
rays. Adams, J.H. (Naval Research Lab., Washington, DC (United 
States)); Tylka, A.J.; Beaujean, R.; Grigorov, N.L.; Panasyuk, M.I. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC NUCLEI/charge states; COSMIC 
RAY FLUX; ENERGY SPECTRA; SOLAR PARTICLES 


14408 (INIS-mf—14479, pp. 26) Primary CR mass composi 
tion from muon groups underground (Baksan data). Chudakov, 
A.E. (Russian Academy of Sciences, Moscow (Russian Federa- 
tion). Inst. of Nuclear Safety). Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225-: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PRIMARY COSMIC RADIATION/cosmic 
ray spectrometers; COSMIC MUONS; MASS SPECTRA; SCINTIL- 
LATION COUNTERS; UNDERGROUND FACILITIES 


14409 (INIS-mf-14479, pp. 30) The solar proton event of 
the 1990 May 24 solar flare. Buetikofer, R. (Bern Univ. (Switzer- 
land). Physikalisches Inst.); Debrunner, H.; Flueckiger, E.O.; 





Lockwood, J.A. Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. SOLAR PROTONS/proton _ spectra; 


COSMIC PROTONS; NEUTRON MONITORS; TELESCOPE 
COUNTERS 


14410 (INIS-mf—14479, pp. 35) Open questions in the anal- 
ysis and interpretation of neutron monitor data. Flueckiger, 
E.O. (Bern Univ. (Switzerland). Physikalisches Inst.). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. European 
cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. NEUTRON DETECTION/neutron monitors; 
EARTH MAGNETOSPHERE; INTERPLANETARY SPACE; OSCIL- 
LATIONS; SOLAR NEUTRONS 


14411 (INIS-mf—14479, pp. 49) Radial cosmic ray gradients 
and their dependence on particle energy. Kolomeets, E.V. 
(Kazakh State Univ., Alma-Ata (Kazakhstan)); Bimmenov, D.Yu.; 
Dmitrenko, V.Ya.; Naurzbaeva, A.J. Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1994. [106p.] (CONF-9408225-: 14. European cosmic ray 
symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. 
European cosmic ray symposium. Symposium program and ab- 
stracts. Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. COSMIC RAY FLUX/north-south asymme- 


try; EARTH ATMOSPHERE; ENERGY SPECTRA; PRIMARY 
COSMIC RADIATION 


14412 (INIS-mf-14479, pp. 65) Direct detection of p*, p-, 
e*, e~, muons, deuteron and He. Spillantini, P. (Istituto Nazionale 
di Fisica Nucleare, Rome (Italy)). Hungarian Academy of Sciences, 
Budapest (Hungary). Centra! Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225—: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. COSMIC RAY DETECTION/balloons; 
COSMIC ELECTRONS; COSMIC MUONS; COSMIC NUCLEI; 
COSMIC POSITRONS; COSMIC PROTONS; BALLOONS 


14413 (INIS-mf-14479, pp. 68) On the origin of high energy 
electrons and positrons in cosmic rays. Aharonian, F.A. (Max- 
Planck-institut fuer Kernphysik, Heidelberg (Germany)); Atoyan, 
A.M.; Voelk, H.J. Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics. Aug 1994. [106p.] 
(CONF-9408225-: 14. European cosmic ray symposium, Balaton- 
fuered (Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic 
ray symposium. Symposium program and abstracts. Order Num- 
ber DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. COSMIC ELECTRONS/energy spectra; 


COSMIC POSITRONS; COSMIC RAY SPECTROMETERS; PUL- 
SARS 


14414 (INIS-mf-14479, pp. 79) Determination of primary 
cosmic composition from X-ray chamber data. Wdowczyk, J. 
(Lodz Univ. (Poland). Katedra Fizyki Teoretycznej). Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. European 
cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. PRIMARY COSMIC RADIATION/cosmic 


ray spectrometers; COSMIC SHOWERS; FRACTALS; MASS 
SPECTRA; X-RAY SPECTRA 


14415 (INIS-mf—14479, pp. 79) Primary mass composition 
investigation at energies 10*-10’ GeV and selection of EAS at 
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mountain altitudes. Stamenov, J.N. (Nuclear Research and 
Nuclear Energy Inst., Sofia (Bulgaria)). Hungarian Academy of Sci- 
ences, Budapest (Hungary). Central Research Inst. for Physics. 
Aug 1994. [106p.] (CONF-9408225-: 14. European cosmic ray 
symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. 
European cosmic ray symposium. Symposium program and ab- 
stracts. Order Number DE95624789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. PRIMARY COSMIC RADIATION/extensive 
air showers; PRIMARY COSMIC RADIATION/mass spectra; COS- 
MIC RAY SPECTROMETERS; ENERGY SPECTRA 


14416 (INIS-mf—-14479, pp. 80) Composition studies with 
underground detectors. Auriemma, G. (Universita degli Studi 
della Basilicata, Potenza (Italy)). Hungarian Academy of Sciences, 
Budapest (Hungary). Central Research Inst. for Physics. Aug 1994. 
[106p.] (CONF-9408225—: 14. European cosmic ray symposium, 
Balatonfuered (Hungary), 28 Aug - 3 sep 1994). In 14. European 
cosmic ray symposium. Symposium program and abstracts. Order 
Number DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PRIMARY COSMIC RADIATION/mass 


spectra, COSMIC MUONS; MULTIPLICITY; UNDERGROUND FA- 
CILITIES 


14417 (INIS-mf-14479, pp. 80) Muons in extensive air 
showers and the cosmic ray composition near the knee. Bern- 
loehr, K. (Max-Planck-institut fuer Kernphysik, Heidelberg 
(Germany)). Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Aug 1994. [106p.] (CONF- 
9408225-: 14. European cosmic ray symposium, Balatonfuered 
(Hungary), 28 Aug - 3 sep 1994). In 14. European cosmic ray sym- 
posium. Symposium program and abstracts. Order Number 
DE95624789. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. EXTENSIVE AIR SHOWERS/cosmic 


muons; COSMIC RAY DETECTION; MASS SPECTRA; PRIMARY 
COSMIC RADIATION 


14418 (INIS-mf-14479, pp. 81) The primary cosmic ray 
mass composition around the knee of the energy spectrum. 
Khristiansen, G.B. (Moscow State Univ., (Russian Federation). inst. 
of Nuclear Physics); Fomin, Y.A.; Kalmykov, N.N.; Kulikov, G.V.; 
Ostapchenko, S.S.; Sulakov, V.P.; Trubitsyn, A.V. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Aug 1994. [106p.] (CONF-9408225-: 14. European 
cosmic ray symposium, Balatonfuered (Hungary), 28 Aug - 3 sep 
1994). In 14. European cosmic ray symposium. Symposium pro- 
gram and abstracts. Order Number DE95624789. Source: OST]; 
NTIS (US Sales Only); INIS. 

Short communication. PRIMARY COSMIC RADIATION/mass 
spectra; COSMIC MUONS; ENERGY SPECTRA; EXTENSIVE AIR 
SHOWERS 


14419 (INIS-mf-14479, pp. 84) High energy muon 
production in iron generated EAS for superposition and frag- 
mentation models. Capdevielle, J.N. (Bordeaux-1 Univ., 33 - 
Gradignan (France). Lab. de Physique Theorique); Szabelski, J. 
Hungarian Academy of Sciences, Budapest (Hungary). Central Re- 
search Inst. for Physics. Aug 1994. [106p.] (CONF-9408225—: 14. 
European cosmic ray symposium, Balatonfuered (Hungary), 28 
Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. COSMIC MUONS/extensive air showers; 
COMPUTERIZED SIMULATION; IRON ISOTOPES; NUCLEAR 
FRAGMENTATION; PARTICLE PRODUCTION 


14420 (INIS-mf-14479, pp. 84) The peculiarity of the exten- 
sive air showers size spectra at the mountain level and their 
connection with the primary cosmic ray energy spectrum at 
the energies above 10'” eV. Nesterova, N.M. (Lebedev Physical 
Inst., Moscow (Russian Federation)); Chubenko, A.P.; Vildanova, 
L.I. Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research inst. for Physics. Aug 1994. [106p.] (CONF-9408225—: 
14. European cosmic ray symposium, Balatonfuered (Hungary), 28 
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Aug - 3 sep 1994). In 14. European cosmic ray symposium. Sym- 
posium program and abstracts. Order Number DE95624789. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PRIMARY COSMIC RADIATION/energy 
spectra; EXTENSIVE AIR SHOWERS 


14421 (JAERI-M—94-019, pp. 55-67) Status of the interna- 
tional Fusion Evaluated Nuclear Data Library (FENDL). 
Pashchenko, A.B. (International Atomic Energy Agency, Vienna 
(Austria)); Ganesan, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Feb 1994. (CONF-9311139-: 1993 symposium on 
nuclear data, Tokai (Japan), 18-19 Nov 1993; INDC(JPN)—169/L). 
In Proceedings of the 1993 symposium on nuclear data. 441p. Or- 
der Number DE94012554. Source: OSTI; NTIS; INIS. 

This paper briefly describes status, plans and international co- 
operation in the preparation of the Fusion Evaluated Nuclear Data 
Library (FENDL). The ultimate aim of this international project is to 
establish a comprehensive set of evaluated nuclear data libraries 
covering the necessary nuclear input data for all physics and engi- 
neering aspects of the material development, design, operation 
and safety of current and future fusion reactor projects, with a par- 
ticular emphasis on fulfilling the requirements of the ITER project in 
its current engineering design activities (EDA) phase. (author). 


14422 (JAERI-M—94-019, pp. 132-140) Frontiers in nuclear 
physics and nuclear astrophysics with radioactive nuclear 
beams. Kubono, Shigeru (Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1994. (CONF-9311139—: 1993 symposium on nuclear 
data, Tokai (Japan), 18-19 Nov 1993; INDC(JPN)—169/L). In Pro- 
ceedings of the 1993 symposium on nuclear data. 441p. Order 
Number DE94012554. Source: OSTI; NTIS; INIS. 

New research fields developed recently with radioactive nuclear 
beams, especially in nuclear physics and nuclear astrophysics are 
discussed briefly. The present status of the radioactive beam fac- 
tory projects in the world also are reviewed, including the one at 
Institute of Nuclear Study, University of Tokyo. (author). 


14423 (JAERI-M-94-019, pp. 369-379) Techniques of inte- 
gral experiment and methods for validation of evaluated 
nuclear data libraries for secondary gamma-ray data under D- 
T neutron field. Maekawa, Fujio (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Oyama, Yukio. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1994. (CONF-9311139-: 1993 symposium on nuclear 
data, Tokai (Japan), 18-19 Nov 1993; INDC(JPN)-169/L). In Pro- 
ceedings of the 1993 symposium on nuclear data. 441p. Order 
Number DE94012554. Source: OSTI; NTIS; INIS. 

In order to verify secondary gamma-ray data in evaluated nu- 
clear data libraries, several experimental and analytical methods 
were proposed. Techniques of in-situ gamma-ray spectrum mea- 
surement for fusion neutronics experiments have been established 
by using a special scintillation detector and pulsed neutrons. An 
analytical method which can assist identification of error sources in 
data libraries is attempted. Another method is also proposed to ex- 
perimentally examine energy valance of secondary gamma-ray 
data. (author). 


14424 (LA-9412) A description of NUEXS, an upgrade of 
the code FCUP used to compute proton recoil current from 
CHz foils. Stelts, M.L.; Wood, B.E. Los Alamos National Lab., NM 
(United States). Aug 1982. 55p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE95007827. Source: OSTI; NTIS; GPO Dep. 

A computer code, FCUP, developed by A. Craft computes cur- 
rents of recoil protons from a time- and energy-dependent neutron 
flux striking a CHe foil. Three problem areas need to be addressed 
to extend the code’s usefulness. First, FCUP computes a response 
that is not time dependent; that is, only the input time bin is broad- 
ened to account for the finite time distribution of protons from a 
single neutron energy; second, the time coordinate of the signal 
predicted is translated arbitrarily rather than absolutely relative to 
the time of maximum neutron production in the source; and third, 
the code does not account for electron pickup by protons at low 
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proton energies in the target and absorber foils. This report de- 
scribes the changes in calculational method used to overcome 
these problems. 


14425 (LA-12835-C, pp. 36-40) A minority opinion. Groom, 
D.E. (Lawrence Berkeley Lab., CA (United States)). Los Alamos 
National Lab., NM (United States). Oct 1994. DOE Contract AC03- 
76SF00098. (CONF-930168-: Simulating accelerator radiation 
environments workshop, Santa Fe, NM (United States), 11-15 Jan 
1993). In Proceedings of the Workshop on Simulating Accelerator 
Radiation Environments. 269p. Order Number DE95001755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The author presents arguments that those modeling radiation 
dose problems should spend a lot of effort on understanding the 
general picture of what their problem is, and trying to understand 
what will be most important in the problem they are attacking. After 
they have a grasp on those types of questions, and perhaps a very 
crude estimate of the effects they expect, then they can look to a 
code, perhaps even a Monte Carlo Code, to actually calculate 
numbers for them. However, without some effort up front, they 
have no basis for judging the voracity of the results which emerge 
from the code. He suggests one ask a series of questions: are the 
results right; are the results reasonable; does the model really 
represent the real world; do the results provide insight; is the com- 
plicated geometry necessary; is the run necessary. 


14426 (LA-12835-C, pp. 101-105) Simulating radiation envi- 
ronments with MCNP. Hendricks, J.S. (Los Alamos National Lab., 
Santa Fe, NM (United States)). Los Alamos National Lab., NM 
(United States). Oct 1994. (CONF-930168—: Simulating accelerator 
radiation environments workshop, Santa Fe, NM (United States), 
11-15 Jan 1993). In Proceedings of the Workshop on Simulating 
Accelerator Radiation Environments. 269p. Order Number 
DE95001755. Source: OSTI; NTIS; INIS; GPO Dep. 

In this presentation the author explains what the code MCNP is 
to his audience, and how as opposed to simulation codes com- 
monly used in high energy physics, this code is driven by quality 
control, and so does not venture into new areas until years of expe- 
rience have proven its routines to be trustworthy. At present MCNP 
is a general purpose neutron, photon, and electron code. Neutrons 
are transported for 1 - 20 MeV; photons are transported from 1 keV 
- 100 MeV; and electrons are transported from 1 keV to 100 MeV. 


14427 (LA-UR-95-52) Measurement of gamme-ray produc- 
tion cross sections in neutron-induced reactions for Al and 
Pb. Pavlik, A. (Universitaet Wien (Austria). Institut fuer Radium- 
forschung und Kernphysik); Vonach, H.; Hitzenberger, H.; Nelson, 
R.O.; Haight, R.C.; Wender, S.A.; Young, P.G.; Chadwick, M.B. 
Los Alamos National Lab., NM (United States); Lawrence Liver- 
more National Lab., CA (United States). [1995]. 12p. Sponsored by 
USDOE, Washington, DC (United States);Fund for Advancement of 
Scientific Research in Austria (Austria). DOE Contract W-7405- 
ENG-36 W-7405-ENG-48. (CONF-9411185-2: NEANC 
specialist's meeting on measurement, calculation, and evaluation of 
photon production data, Bologna (Italy), 9-11 Nov 1994). Order 
Number DE95006402. Source: OSTI; NTIS; INIS; GPO Dep. 

The prompt gamma-radiation from the interaction of fast neu- 
trons with aluminum and lead was measured using the white 
neutron beam of the WNR facility at the Los Alamos National Lab- 
oratory. The samples (Al and isotopically enriched 2°7Pb and 
206Pb) were positioned at about 20 m or 41 m distance from the 
neutron production target. The spectra of the emitted gamma-rays 
were measured with a high-resolution HPGe detector. The incident 
neutron energy was determined by the time-of-flight method and 
the neutron fluence was measured with a U fission chamber. From 
the aluminum gamma-ray spectra excitation functions for prominent 
gamma-transitions in various residual nuclei (in the range from O 
to Al) were derived for neutron energies from 3 MeV to 400 MeV. 
For lead (n,xn-y) reactions were studied for neutron energies up to 
200 MeV by analyzing prominent gamma-transitions in the residual 
nuclei 200,202,204,206.207.208Pbh. The experimental results were com- 
pared with nuclear model calculations using the code GNASH. A 
good overall agreement was obtained without special parameter 
adjustments. 
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14428 (LA-UR-95-627) Testing of the ENDF/B-VI neutron 
data library ENDF60 for use with MCNP™. MacFarlane, R.E.; 
Frankle, S.C. Los Alamos National Lab., NM (United States). 
[1995]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9505195—1: Nu- 
clear criticality technology and safety project (NCTSP) annual 
meeting, San Diego, CA (United States), 17 May 1995). Order 
Number DE95007858. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents information detailing the continuous-energy 
neutron data library ENDF60, for use with the Monte Carlo N- 
Particle radiation transport code MCNP4A, released fall of 1994. 


14429 (SAND-94-3130) The Sandia total-dose estimator: 
SANDOSE description and user guide. Turner, C.D. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Feb 1995. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95007720. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SANdia total-DOSe Estimator (SANDOSE) is used to esti- 
mate total radiation dose to a (BRL-CAT) solid model, SANDOSE 
uses the mass-sectoring technique to sample the model using ray- 
tracing techniques. The code is integrated directly into the 
BRL-CAD solid model editor and is operated using a simple graph- 
ical user interface. Several diagnostic tools are available to allow 
the user to analyze the results. Based on limited validation using 
several benchmark problems, results can be expected to fall be- 
tween a 10% underestimate and a factor of 2 overestimate of the 
actual dose predicted by rigorous radiation transport techniques. 
However, other situations may be encountered where the results 
might fall outside of this range. The code is written in C and uses 
X-windows graphics. It presently runs on SUN SPARCstations, but 
in theory could be ported to any workstation with a C compiler and 
X-windows. SANDOSE is available via license by contacting either 
the Sandia National Laboratories Technology Transfer Center or 
the author 


14430 (UCRL-JC—117776) Shielding requirements for the 
transport of nuclear warhead components under decommis- 
sioning. Hansen, L.F. Lawrence Livermore National Lab., CA 
(United States). Sep 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9409188-3: 6. Russian scientific conference on radiation shielding 
of nuclear installations, Obninsk (Russian Federation), 20-23 Sep 
1994). Order Number DE95008379. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The requirements to carry out accurate shielding calculations in- 
volved with the safe off-site transportation of packages containing 
nuclear warhead components, special assemblies and radioactive 
materials are discussed. The need for (a) detailed information on 
the geometry and material composition of the packaging and ra- 
dioactive load, (b) accurate representation of the differential energy 
spectra (dN/dE) for the neutron and gamma spectra emitted by the 
radioactive materials enclosed in the packaging, (c) well-tested 
neutron and photon cross section libraries, (d) and accurate three- 
dimensional Monte Carlo transport codes are illustrated. A brief 
discussion of the need for reliable dose measurements is pre- 
sented. 


6640 Atomic and Molecular Physics 


14431 (IC-94/354) Theoretical development of atomic 
structure: Past, present and future. Tiwary, S.N. International 
Centre for Theoretical Physics, Trieste (Italy). Nov 1994. 32p. Order 
Number DE95625863. Source: OSTI; NTIS (US Sales Only); INIS. 

Theoretical development of atomic structure is briefly discussed. 
The role of correlation, relativity, quantum electrodynamic (QED), 
finite nuclear size (FNS) and parity nonconservation (PNC) in high 
precision theoretical investigation of properties of atomic and ionic 
systems is demonstrated. At present, we do not have a compre- 
hensive and practical atomic structure theory which accounts all 
these physical effects on an equal footing. Suggestions are made 
for future directions. (author). 108 refs, 5 figs, 9 tabs. 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 13434 


14432 (GANIL-P—94-27) Electronic properties of large 
metal clusters in Jellium and pseudo-jellium models. Catara, F. 
(Catania Univ. (Italy). Ist. di Fisica); Van Giai, N.; Chomaz, P. 
Grand Accelerateur National d'lons Lourds (GANIL), 14 - Caen 
(France). Aug 1994. 24p. Order Number DE95625864. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The energy-density functional approach and jellium-like models 
are used to examine two important electronic properties of metal 
(Li, Na, K) clusters: their shell and supershell structures, and the 
behaviour of plasmon energies with increasing cluster sizes. A 
comparative study is made between predictions of the usual jellium 
model and those of the pseudo-jellium model where pseudo- 
Hamiltonians are used. (authors) 10 figs., 5 tabs., 16 refs. 


14433 (IC-94/339) The electronic structure of AgF, AgCl 
and AgBr. Onwuagba, B.N. International Centre for Theoretical 
Physics, Trieste (italy). Dec 1994. 13p. Order Number 
DE95625865. Source: OSTI; NTIS (US Sales Only); INIS. 
Self-consistent local density calculations of the electronic struc- 
tures of AgF, AgCl and AgBr are done by the Tight Binding 
Linearized Muffin Tin Orbital-Atomic Sphere Approximation (TB 
LMTO-ASA) Method. The silver 4d orbital strongly hybridizes with 
the halogen p orbitals in the valence band and the total density of 
states obtained for these halides in the present work compare 
favourably with few previous results obtained by other methods. 
The results from the present work provide good information for the 


understanding of the bonding properties of these silver halides. 
(author). 17 refs, 3 figs. 


14434 (LAMP-95/1) The effects of correlation, relativity, 
quantum electrodynamics, nuclear size and parity non 
conservation in alkali atoms and alkali-like ions. LAMP series 
report (Laser, Atomic and Molecular Physics), LAMP series report 
(Laser, Atomic and Molecular Physics). Tiwary, S.N. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1995. 31p. Order 
Number DE95625866. Source: OSTI; NTIS (US Sales Only); INIS. 

The present review briefly presents the growing experimental as 
well as theoretical interests in recent years in the effects of (1) cor- 
relation, (2) relativity, (3) quantum electrodynamic (QED), (4) finite 
nuclear size (FNS) and (5) parity non-conservation (PNC) on the 
high precision electronic structure of alkali atoms and alkali-like 
ions. Many high precision experiments have been performed which 
need very high accurate theoretical prediction for correct interpreta- 
tion and identification of different physical effects involved. Some 
experiments separate these effects and some do not. Several 
sophisticated theoretical techniques have been developed for cor- 
rections of these effects which play an extremely important role in 
order to obtain results of high accuracy to well below 1% level and 
to understand experimental observations of high precision. Correla- 
tion, relativity and finite nuclear size effects have been treated on 
an equal footing in some theoretical methods but QED and PNC 
have been calculated separately. At present, there is no theory 
which accounts all five effects in a coherent and unified manner. 
Future challenges and directions, in reliable structure calculations 
in atoms and ions, have been discussed and suggested. (author). 
83 refs, 3 figs, 9 tabs. 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 14486, 14555, 14655 


14435 (DOE/ER/13671-8) Spectroscopic and dynamical 
studies of highly energized small polyatomic molecules. Tech- 
nical progress report, July 1, 1993-October 31, 1994. Field, 
R.W.; Silbey, R.J. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Dept. of Chemistry. [1995]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
87ER13671. Order Number DE95006640. Source: OSTI; NTIS; 
GPO Dep. 
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This is a progress report on a project to spectroscopically study 
small polyatomic molecules which are highly excited. The authors 
describe work on acetylene (HCCH) and HCO. Their work involves 
dispersed fluorescence spectroscopy, and the development and 
application of superpolyad models for studying intramolecular vibra- 
tional redistribution. 


14436 (IC-94/377) Optical fine structure and zero-field 
splittings of Co**+ ions in Cs,CoCl,. Zhao, M.G. (Sichuan Nor- 
mal Univ., Chengdu (China). Inst. of Solid State Physics); Qiu, M. 
International Centre for Theoretical Physics, Trieste (Italy). Dec 
1994. 8p. Order Number DE95625871. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The exact formulas for the zero-field splitting of the *A ground 
state of d°:” ions in the orthorhombic field are derived on the basis 
of the complete diagonalization procedure. The formulas obtained 
are suitable for both the strong octahedral Cr+ = and the weak 
tetrahedral Co*+ ~ complexes. An an illustration, the formulas 
have applied to the specific example of Co** ions in CspCoCl,. 
Calculations indicate that the optical and EPR spectra of Co** ions 
in CsoCoCl, can be interpreted uniformly. (author). 15 refs, 2 tabs. 


6643 Collision Phenomena 
Refer also to citation(s) 13326, 13420 


14437 (CONF-941129-17) Collisions of highly charged 
ions with electrons, atoms and surfaces. Havener, C.C.; Ban- 
nister, M.E.; Folkerts, L.; Hale, J.W.; Pieksma, M.; Shinpaugh, J.; 
Meyer, F.W. Oak Ridge National Lab., TN (United States). 30 Sep 
1994. 15p. Sponsored by USDOE, Washington, DC (United 
States);Nederlandse Centrale Organisatie voor Toegepast Natuur- 
wetenschappelijk Onderzoek, The Hague (Netherlands). DOE 
Contract ACO5-840R21400. From 13. international conference on 
the application of accelerators in research and industry; Denton, 
TX (United States); 7-10 Nov 1994. Order Number DE95007393. 
Source: OSTI; NTIS; INIS; GPO Dep. 

At the Oak Ridge Multicharged lon Source Facility, an experi- 
mental atomic collisions physics program is centered around a 
recently upgraded Electron Cyclotron Resonance (ECR) multi- 
charged ion source. The 10 GHz CAPRICE source has been in 
operation since October 22, 1992, and has provided more intense, 
higher charge ion beams than our previous ECR ion source. In- 
tense metallic beams have recently become available with the 
installation of a metallic oven on the source. In addition to mea- 
surements of electron-impact excitation, carried out in collaboration 
with the Joint Institute for Laboratory Astrophysics (JILA), experi- 
ments are presently on-line to study electron-impact ionization, 
low-energy ion-atom collisions, and ion-surface interactions. A brief 
summary of our various activities with an emphasis on the new ca- 
pabilities is presented. 


14438 (DOE/ER/13491-709) Atomic physics with highly 
charged ions. Progress report. Richard, P. Kansas State Univ., 
Manhattan, KS (United States). J.R. MacDonald Lab. Aug 1994. 
126p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-86ER13491. Order Number DE95007325. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The study of inelastic collision phenomena with highly charged 
projectile ions and the interpretation of spectral features resulting 
from these collisions remain as the major focal points in the atomic 
physics research at the J.R. Macdonald Laboratory, Kansas State 
University, Manhattan, Kansas. The title of the research project, 
“Atomic Physics with Highly Charged lons,” speaks to these points. 
The experimental work in thé past few years has divided into colli- 
sions at high velocity using the primary beams from the tandem 
and LINAC accelerators and collisions at low velocity using the 
CRYEBIS facility. Theoretical calculations have been performed to 
accurately describe inelastic scattering processes of the one- 
electron and many-electron type, and to accurately predict atomic 
transition energies and intensities for x rays and Auger electrons. 
Brief research summaries are given for the following: (1) electron 
production in ion-atom collisions; (2) role of electron-electron inter- 
actions in two-electron processes; (3) multi-electron processes; (4) 
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collisions with excited, aligned, Rydberg targets; (5) ion-ion colli- 
sions; (6) ion-molecule collisions; (7) ion-atom collision theory; and 
(8) ion-surface interactions. 


14439 (JAERI-Data/Code—94-015) Cross sections for 
particle-rearrangement in ion-molecule collisions. 1. Hydrogen 
and helium species. Ichihara, Akira (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Sataka, Masao; Shirai, Toshizo; Hayakawa, Shigeo. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Nov 1994. 31p. Order Num- 
ber DE95757794. Source: OSTI; NTIS; INIS. 

Experimental cross sections for particle-rearrangement in the 
ion-molecule collisions between primary plasma constituents have 
been collected for edge plasma studies. Total and partial cross 
sections are compiled in graphical forms. Brief comments on the 
cross-section measurements are given for each reaction. The liter- 
ature has been surveyed through March 1994. (author). 


14440 (JAERI-Research-94-025) Calculation of charge 
transfer cross sections of gadolinium and neodymium. Shibata, 
Takemasa (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Ogura, Koichi. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Oct 1994. 25p. (In 
Japanese). Order Number DE95757789. Source: OSTI; NTIS; INIS. 

Symmetric charge transfer cross section of neodymium measured 
in the impact energy range of 100 - 1000 eV is about two times of 
that of gadolinium and impact energy dependence is also different. 
The ion beams or the atomic beams used for cross section mea- 
surement contain several low-lying metastable states. Here, we 
considered all possible collision paths of charge transfer reactions 
under the experimental conditions. Total effective cross sections 
were obtained by summing up the products of the cross section 
and the reaction probability for each reaction path. For gadolinium 
only resonant charge transfer takes place, whereas for neodymium 
not only resonant but also near-resonant charge transfer takes 
place. Therefore, the calculated cross section of neodymium is big- 
ger than that of gadolinium and energy dependence is very similar 
to experimental one, though the calculated values are about 1.5 
times smaller than the measured values. (author). 


14441 (SAND-94-3187C) Scaling issues in dynamic frag- 
mentation. Grady, D. Sandia National Labs., Albuquerque, NM 
(United States); AT and T Technologies, Inc., Albuquerque, NM 
(United States). [1995]. 138p. Sponsored by USDOE, Washington, 
DC (United States);Defense Nuclear Agency, Washington, DC 
(United States). DOE Contract AC04-94AL85000 AC04- 
76DP00789. (CONF-950169-1: Defense Nuclear Agency 
workshop on scaling aspects of hardened structures, Albuquerque, 
NM (United States), 24-26 Jan 1995). Order Number DE95008509. 
Source: OSTI; NTIS; GPO Dep. 

A set of relations which would allow the experimental results of 
impact fragmentation experiments conducted under the controlled 
environment of a testing laboratory to be confidently scaled to 
realistic system dimensions would be an effective tool in the devel- 
opments toward a predictive capability in full scale applications 
involving fragmentation. Here some of the issues governing scaling 
relations in dynamic fragmentation are discussed. Dimensional ar- 
guments are pursued. Some of the consequences indicate that 
fragmentation scaling relations are dependent on the specific mate- 
rial properties and mechanisms governing the fragmentation 
process. Transitions in functional forms of the scaling relations can 
be expected under conditions in which fragmentation mechanism 
transitions occur in complex engineering materials. Some computa- 
tional simulations and experimental impact fragmentation results 
are examined. 
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14442 (IC-95/23) The dynamic Jahn-Teller effect in Ceo: 
Self-trapped excitons and resonant Raman scattering. Wang, 
W.Z. (Los Alamos National Lab., NM (United States). Theoretical 
Div.); Bishop, A.R.; Wang, C.L.; Lu Yu; Su, Z.B. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Jan 1995. 14p. Order 
Number DE95625904. Source: OSTI; NTIS (US Sales Only); INIS. 





The dynamic Jahn-Teller problem is solved for the lowest triplet 
and singlet self-trapped excitons of Cg. The resultant tunnel-split 
3T39+°T1, states provide a good explanation for the available ex- 
perimental data on the lowest triple states. The observable 
consequences of this dynamical symmetry breaking in the photo- 
induced multi-phonon resonant Raman scattering are explored in 
detail. The tunneling splitting itself should show up in the Raman 
spectrum, and the depolarization ratio (which can be normal or un- 
usual, depending on exciting frequencies) is calculated explicitly. 
(author). 28 refs, 2 figs. 


14443 (JINR-94-165, pp. 14-15) Experimental investigation 
of muonium-antimuonium conversion. Abalov, V.M. (and oth- 
ers); Baranov, V.A.; Gustov, S.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1994. In Experiments in Laboratory of 
Nuclear Problems of Joint Institute for Nuclear Research in 1994- 
1995. 105p. Order Number DE95624792. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. MUONIUM/conversion; MUONIUM; CON- 
VERSION; MUONS PLUS; PROBABILITY 


14444 (JINR-94-165, pp. 38-39) Search for muonium- 
antimuonium conversion (y+-}->(u—e*). Kuchinsky, N.A. (and 
others); Karpukhin, V.V.; Kisel, |.V. Joint Inst. for Nuclear Re- 
search, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. MUONIUM/conversion; MUONS MINUS/ 
bound state; ATOMS; ELECTRONS; MEV RANGE 10-100; MUO- 
NIUM; CONVERSION; MUONS PLUS; POSITRONS 


14445 (JINR-94-165, pp. 74-76) Lifetime measurement of 
(x*x—) atoms to test low energy QCD prediction. Afanasyev, 
L.G. (and others); Gorchakov, V.V.; Karpukhin, V.V. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1994. In Experi- 
ments in Laboratory of Nuclear Problems of Joint Institute for 
Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PIONIC ATOMS /lifetime; GEV RANGE 
10-100; PAIR PRODUCTION; LIFETIME; PIONS; PROTON REAC- 
TIONS; QUANTUM CHROMODYNAMICS; TANTALUM; TARGETS; 
VERIFICATION 
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14446 (CONF-941144-100) Modeling of thermal, electronic, 
hydrodynamic, and dynamic deposition processes for pulsed- 
laser deposition of thin films. Liu, C.L.; LeBoeuf, J.N.; Wood, 
R.F.; Geohegan, D.B.; Donato, J.M.; Chen, K.R.; Puretzky, A.A. 
Oak Ridge National Lab., TN (United States). Nov 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 1994 fall meeting of the Materials Re- 
search Society (MRS); Boston, MA (United States); 28 Nov - 2 dec 
1994. Order Number DE95008906. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Various physical processes during laser ablation of solids for 
pulsed-laser deposition (PLD) are studied using a variety of com- 
putational techniques. In the course of the authors combined 
theoretical and experimental effort, they have been trying to work 
on as many aspects of PLD processes as possible, but with spe- 
cial focus on the following areas: (a) the effects of collisional 
interactions between the particles in the plume and in the back- 
ground on the evolving flow field and on thin film growth, (b) 
interactions between the energetic particles and the growing thin 
films and their effects on film quality, (c) rapid phase transforma- 
tions through the liquid and vapor phases under possibly 
nonequilibrium thermodynamic conditions induced by laser-solid in- 
teractions, (d) breakdown of the vapor into a plasma in the early 
stages of ablation through both electronic and photoionization pro- 
cesses, (c) hydrodynamic behavior of the vapor/plasma during and 
after ablation. The computational techniques used include finite 
difference (FD) methods, particle-in-cell model, and atomistic simu- 
lations using molecular dynamics (MD) techniques. 
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14447 (IC-94/197) Exchange integrals and magnetic prop- 
erties of mixed chromium spinel systems: Zn,_,A,CroX4(A = 
Cd, Hg and X = S, Se). Hamedoun, M. (Sidi Mohammed Ben Ab- 
dellah Univ., Fes (Morocco). Faculte des Sciences); Zerhouni, A.; 
Slimani, M.; Rachadi, A.; Benyoussef, A. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1994. 13p. Order Number 
DE95626107. Source: OSTI; NTIS (US Sales Only); INIS. 

Many magnetic measurements have been accomplished in order 
to improve the phase diagrams of the systems Zn,_, Cd Cro Sy 
and Zn;_,Cd,Cr2Se, particularly in the region of the intermediate 
concentration with mixed structure. We have computed, in this pa- 
per, the exchange integrals for the first and second coordination 
sphere (J and K) versus to dilution for the three systems: Zn, _, 
Cd Crp S4, Zni_,Cd,CroSe,4 and Zn ;_,HgxCreSe,4. The evolution 
of the structure and the magnetic properties with the dilution of dia- 
magnetic ions in tetraedric site is the results of the competition 
between the ferromagnetic and antiferromagnetic interactions. Be- 
sides we have presented a compared magnetic properties with the 
phase diagrams (T,X) of these systems. Because of its compli- 
cated antiferromagnetic structure, the sulphur compound seems to 
have particular characteristics among the mixed spinel systems. 
(author). 12 refs, 7 figs, 1 tab. 


14448 (IC-94/287) Entropy driven demixing: Why?. Woj- 
ciechowski, K.W, International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1994. 14p. Order Number DE95626108. 
Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that the entropy of independent cells containing dif- 
ferent, in general, non-rotating hard convex bodies is maximal 
when the cell shapes are the same as the body shapes, and their 
volumes depend on the body sizes in a universal way. This indi- 
cates that the free volume is the driving force for phase separation 
in mixtures of hard bodies of different sizes or shapes. The planar 
hard square-triangle system is considered as an example. Argu- 
ments are presented that the system is phase separated near the 
close packing. This allows to construct a model exhibiting a phase 
transition from a quasicrystal to two coexisting crystals when the 
temperature increases. (author). 26 refs, 1 fig. 


14449 (IC-94/335) Effect of ionization of impurity centres 
by electric field on the conductivity of superlattice. Mensah, 
S.Y. (International Centre for Theoretical Physics, Trieste (Italy)); 
Allotey, F.K.A.; Clement, A. International Centre for Theoretical 
Physics, Trieste (italy). Nov 1994. 11p. Order Number 
DE95626109. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of the effect of ionization of impurity centres by elec- 
tric field Eg on the conductivity of superlattice (SL) has been 
studied theoretically. It is observed that as the field Ep increases 
the current rises reaches a maximum then falls off i.e. show a neg- 
ative differential conductivity (NDC). Further increase in Ep leads to 
an exponential rise of the current. This occur around Ey = 3 x 
10*V cm-'. Hence the current density field shows a "N” shape 
characteristics as against the "n” shape characteristics in the ab- 
sence of impurity. (author). 23 refs, 3 figs. 


14450 (IC-94/351) Elastic and optical behaviour of some 
europium monochalcogenides. Islam, A.K.M.A. (international 
Centre for Theoretical Physics, Trieste (Iitaly)); Shahdatullah, M.S. 
International Centre for Theoretical Physics, Trieste (Italy). Nov 
1994. 18p. Order Number DE95626110. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A study of the elastic and optical properties of some Eu- 
monochalcogenides with NaCl structure has been carried out in 
this paper. Various anharmonic properties e.g. thermal expansion, 
third order elastic constants, Grueneisen parameter, and the pres- 
sure and temperature derivatives of second order elastic constants 
of EuS and EuO are also studied. A comparison of the calculated 
elastic and dielectric properties with the available experimental 
results and other theoretical estimates gives an indication of the ap- 
plicability of the methods applied. (author). 49 refs, 3 figs, 3 tabs. 


14451 (IC—94/360) A four-fermion lattice model. Randjbar 
Daemi, S.; Strathdee, J. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1994. 25p. Order Number 
DE95626111. Source: OSTI; NTIS (US Sales Only); INIS. 
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The weak coupling limit of an Ising-type model on the F, lattice 
is examined. It is shown that by imposing some constraints on the 
Ising couplings, the weak coupling limit can be expressed as a 
multidimensional Berezin integral with local symmetries. We 
explore the possibility of deriving a fermion propagator by a self- 
consistent, Nambu, Jona-Lasinio type of calculation. We argue that 
at low energies this model describes Dirac fermions coupled to 
Yang-Mills fields. (author). 11 refs. 


14452 (IC-94/363) Low-frequency elastic vibrations loca- 
ized near fracture in solid. Kosevich, Yu.A. (Surface and Vacuum 
Research Centre, Moscow (Russian Federation)); Syrkin, E.S. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Nov 1994. 
22p. Order Number DE95626112. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We propose a consistent macroscopic description of the thermo- 
dynamic and dynamical properties of two-dimensional surface 
layers on the interface between two crystals or between different 
media. Such description enables one to elucidate the effect of two- 
dimensional defects (fracture) on the frequency, dispersion and 
polarization characteristics of surface waves and scattered on two- 
dimensional defects bulk waves of various nature, starting from 
rather general assumptions and without using of the microscopic 
models of surface or interface layers. A new thermodynamic vari- 
able for two-dimensional defect with an internal dynamical degree 
of freedom is introduced. The coupled long-wavelength and low- 
frequency equations of motion of the defect layer are obtained as a 
set of nontraditional boundary conditions for the bulk equations of 
the theory of elasticity. New types of surface and pseudo-surface 
(resonance) waves caused by two-dimensional absorbed or segre- 
gated layers with different strength of bonding with elastic substrate 
are analyzed. (author). 31 refs, 4 figs. 


14453 (IC-94/366) Thermal expansion and temperature 
variation of elastic constants of Li(H,D) and Na(H,D) systems. 
Islam, A.K.M.A. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Hoque, M.T. International Centre for Theoretical 
Physics, Trieste (Italy) Nov 1994. 17p. Order Number 
DE95626113. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis of thermal expansion of Li(H,D) systems up to 
melting temperature has been performed using the theory of anhar- 
monic lattice. The study has for the first time been extended to 
Na(H,D) systems where very little or no data are available. The 
calculated lattice constants of Li(H,D) systems show quite good 
agreement with experiment. The success of the present calculation 
with Li(H,D) and room temperature lattice constant data for 
Na(H,D) given an indication of the reliability of the computed lattice 
constants and thermal expansion coefficients for Na(H,D) systems. 
The study also allows us to predict the hitherto unknown lattice 
constants of Na(H,D) crystal at OK. The temperature dependence 
of elastic constants for Li(H,D) systems has also been evaluated. 
Comparison with measurements shows the reliability of the present 
calculations. (author). 45 refs, 4 figs. 


14454 (LA-12896) Computational and experimental studies 
of hydrodynamic instabilities and turbulent mixing (Review of 
NVIIEF efforts). Andronov, V.A. (Russian Federal Nuclear Center 
(Russian Federation)); Zhidov, |.G.; Meskov, E.E.; Nevmerzhitskii, 
N.V.; Nikiforov, V.V.; Razin, A.N.; Rogatchev, V.G.; Tolshmyakov, 
A.l.; Yanilkin, Yu.V. Los Alamos National Lab., NM (United States). 
Feb 1995. 214p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE95006837. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes an extensive program of investigations 
conducted at Arzamas-16 in Russia over the past several decades. 
The focus of the work is on material interface instability and the 
mixing of two materials. Part 1 of the report discusses analytical 
and computational studies of hydrodynamic instabilities and turbu- 
lent mixing. The EGAK codes are described and results are 
illustrated for several types of unstable flow. Semiempirical turbu- 
lence transport equations are derived for the mixing of two 
materials, and their capabilities are illustrated for several examples. 
Part 2 discusses the experimental studies that have been per- 
formed to investigate instabilities and turbulent mixing. Shock-tube 
and jelly techniques are described in considerable detail. Results 
are presented for many circumstances and configurations. 
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14455 (PNL-SA-24828) Accuracy issues in modeling su- 
perplastic metal forming. Johnson, K.|.; Khaleel, M.A.; Lavender, 
C.A.; Smith, M.T. Pacific Northwest Lab., Richland, WA (United 
States). Feb 1995. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. (CONF-950201— 
8: Annual meeting and exhibition of the Minerals, Metals and 
Materiais Society, Las Vegas, NV (United States), 12-16 Feb 1995). 
Order Number DE95008934. Source: OSTI; NTIS; GPO Dep. 

The utility of finite element modeling in optimizing superplastic 
metal forming is dependent on accurate representation of the ma- 
terial constitutive behavior and the frictional response of the sheet 
against the die surface. This paper presents work conducted to es- 
timate the level of precision that is necessary in constitutive 
relations for finite element analysis to accurately predict the defor- 
mation history of actual SPF components. Previous work identified 
errors in SPF testing methods that use short tensile specimens 
with gauge length-to-width ratios of 2:1 or less. The analysis of the 
present paper was performed to estimate the error in predicted 
stress that results from using the short specimens. Stress correc- 
tion factors were developed and an improved constitutive relation 
was implemented in the MARC finite element code to simulate the 
forming of a long, rectangular tray. The coefficient of friction in a 
Coulomb friction model was adjusted to reproduce the amount of 
material draw-in observed in the forming experiments. Compar- 
isons between the finite element predictions and the forming 
experiments are presented. 


14456 (RISO-R-779(EN)) Annual progress report of the De- 
partment of Solid State Physics 1 January -31 December 1994. 
Lindgaard, P.-A.; Bechgaard, K.; Clausen, K.N.; Feidenhans'l, R.; 
Johannsen, |. (eds.). Risoe National Lab., Roskilde (Denmark). 
Solid State Physics Dept. Jan 1995. 162p. Order Number 
DE95626114. Source: OSTI; NTIS; INIS. 

Research in the department is concerned with ‘Materials with 
Distinct Physical and Chemical Properties’. The principal activities 
of the department in the period from 1 January to 31 December, 
1994, are presented in this Progress Report. Neutron and x-ray 
diffraction techniques are used to study a wide variety of problems 
in condensed matter physics and include: two- and three- 
dimensional structures, magnetic ordering, heavy fermions, high T. 
superconductivity, phase transitions in model systems, precipitation 
phenomena, and nano-scale structures in various materials. The 
research in chemistry includes chemical synthesis and physico- 
chemical investigation of small molecules and polymers, with 
emphasis on polymers with new optical properties, block copoly- 
mers, surface modified polymers, and supramolecular structures. 
Related to these problems there is work going on in theory, Monte 
Carlo simulations, and methods of data analysis. (au) (3 tabs., 116 
ills., 181 refs.). 
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14457 (ANL/CHM/CP-85153) Observations of CEF-split in- 
termultiplet transitions in optically opaque EuBa2Cu,0, using 
inelastic neutron scattering. Staub, U. (Argonne National Lab., IL 
(United States)); Soderholm, L.; Osborn, R.; Balcar, E.; Trunov, V. 
Argonne National Lab., IL (United States). [1995]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-941144—-70: 1994 fall meeting of the 
Materials Research Society (MRS), Boston, MA (United States), 28 
Nov - 2 dec 1994). Order Number DE95007135. Source: OSTI; 
NTIS; GPO Dep. 

Inelastic neutron scattering (INS) results on the intermuttiplet 
transitions J=0 — 1 and J=I — 2 in optically opaque EuBazCu,07 
are reported. Whereas these multiplets are split by the crystalline 
electric field (CEF), their low J values are influenced to first order 
only by the 2 second-order (J=l) and additional fourth-order (J=2) 
CEF parameters. By*, B2* and the spin-orbit coupling parameter 
were obtained by fitting the splitting of the J=1 multiplet and the 
energy separation between the J=0 and 1 multiplets. The J=0 to 1 
splitting observed here is smaller than previously seen by optical 





spectroscopic studies on a variety of transparent, ionic compounds, 
necessitating fitting of the free-ion parameter. Additional spectro- 
scopic information on the J=2 multiplet indicates that additional 
fitting of free ion parameters must be included to adequately model 
the observed low energy separation between the two lowest J- 
multiplets. Preliminary calculation on the Q-dependence of the CEF 
split J=0 to 1 transitions and the comparison with observations are 
presented. 


14458 (ANL/MSD/CP-84502) Neutron scattering from amor- 
phous, disordered and nanocrystalline materials. Price, D.L. 
(Argonne National Lab., IL (United States). Materials Science Div.). 
Argonne National Lab., IL (United States). Oct 1994. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9408211-2: Workshop on neutron appli- 
cations in materials science and engineering, Chalk River 
(Canada), 17 Aug 1994). Order Number DE95005848. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The author has described the power of neutron diffraction and 
inelastic scattering techniques for determining the structure and dy- 
namics of disordered systems, using the archetypal glass SiO. as 
a detailed example. Of course the field of amorphous and disor- 
dered systems contains a much greater variety of types of 
materials exhibiting a wide range of possible types of disorder. The 
author gives a brief review of the varieties of order and disorder 
exhibited by condensed matter. 


14459 (ANL/MSD/CP-85268) Reflection of neutrons from 
an optical grating. Munter, A.E. (Argonne National Lab., IL 
(United States). Materials Science Div.); Adenwalla, S.; Felcher, 
G.P.; Zhou, X.L. Argonne National Lab., IL (United States). Dec 
1994. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-941144-79: 1994 fall 
meeting of the Materials Research Society (MRS), Boston, MA 
(United States), 28 Nov - 2 dec 1994). Order Number 
DE95007145. Source: OSTI; NTIS; INIS; GPO Dep. 

Specular and off-specular neutron intensities were measured at 
grazing incidence from an optical grating. Thee periodicity of the 
grating was determined from the locations of the intensity peaks in 
the off-specular data. An analysis of the widths of the off-specular 
intensity peaks showed that the effect of the coherence length of 
the neutron beam on the determination of a surface length scale 
~30 um was negligible compared to that of the instrument resolu- 
tion. Although the structure of an optical grating used in this paper 
is simple, it has served to illustrate the simple relationship between 
the off-specular data structure and the real-space properties. For 
more general rough systems, a practical theoretical model will be 
needed to relate the off-specular data to the real-space roughness 
structure so that the diffusive data can be analyzed. Owing to the 
intrinsic complexity of diffuse scattering, the development of such a 
theoretical model will be a significant technical challenge, and its 
solution will constitute a major breakthrough in the development of 
the diffuse reflectivity technique for rough surface/interface charac- 
terization. 


14460 (IC-94/178) Exchange integrals in the helimagnetic 
phase of ZnCro,Alo_2,S, (0.85 < x < 1): A neutron diffraction 
study. Hamedoun, M. (Sidi Mohammed Ben Abdellah Univ., Atals 
Fes (Morocco). Dept. de Physique); El Allam, D.; Rachadi, A.; 
Hourmatallah, A.; Benyoussef, A. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jul 1994. 15p. Order Number 
DE95626115. Source: OSTI; NTIS (US Sales Only); INIS. 

The spinel solid solutions ZnCro,Alo_2,S4 have been studied by 
neutron diffraction experiments. They show a helimagnetic phase in 
the concentration range: 0.85 < x < 1. The helix angle decreases 
as x is decreased. In this paper, the three first exchange integrals 
and their evolution with x are obtained. The disappearance of the 
long range order is shown to be due to the large decrease of the 
ferromagnetic in-plane interaction. The results are extended to ob- 
tain the fourth exchange integral. (author). 16 refs, 6 figs, 4 tabs. 


14461 (IC—94/386) Signature of crystal symmetry in 
positron annihilation data. Adam, G.; Adam, S. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Dec 1994. 38p. Order 
Number DE95626116. Source: OSTI; NTIS (US Sales Only); INIS. 
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While the technique of two-dimensional angular correlation of the 
electron-positron annihilation radiation (2D-ACAR) yields data in a 
reference frame related to detectors, data interpretation is made in 
a reference frame related to the crystal. The paper shows that con- 
sistent reformulation of the 2D-ACAR data in the crystal frame can 
be obtained from the knowledge of the signature of crystal symme- 
try (SCS) in the data. Derivation of the SCS over variations 
M-Umklapp areas of the reciprocal lattice from a rigorous definition 
also results in an improved a posteriori criterion concerning the 
twinned or untwinned nature of the crystal under investigation. The 
analysis of a c-projected 2D-ACAR spectrum on Y BaoCu307_;, 
accurately establishes the untwinned nature of the used crystals 
and yields better resolved Fermi surface ridge signatures at 2- and 
3- Umklapp processes. (author). 32 refs, 4 figs, 2 tabs. 


14462 (INIS-JP—024, pp. A830/1-A830/12) High pressure 
diffraction study using synchrotron radiation. Shimomura, Os- 
amu (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)). Japan Atomic Industrial Forum, Inc., Tokyo (Japan); 
Japan Radioisotope Association, Tokyo (Japan); Atomic Energy 
Society of Japan, Tokyo (Japan). 1994. 596p. (In Japanese). 
(CONF-940268-: 21. Japan conference on radiation and radioiso- 
topes, Tokyo (Japan), 2-4 Feb 1994). In Proceedings of the 21st 
Japan conference on radiation and radioisotopes. The 100th year 
since the discovery of X-ray, and expectation to the future develop- 
ment. Order Number DE94785275. Source: OSTI; NTIS; INIS. 

The first X-ray diffraction experiment has been performed in 
1938 using a gas-compressed apparatus combined with a sealed- 
off tube X-ray generator. Since then, the related techniques have 
been developed, and the quality of high pressure diffraction data 
has been largely improved. Especially, the combination with syn- 
chrotron radiation was an epoch-making event. At present, there 
are two kinds of high pressure apparatuses for synchrotron experi- 
ment. One is a cubic anvil type apparatus which can generate 20 
GPa and 2000 C using a sintered diamond anvil. MAX 80 installed 
in the PF is the first one of this type. The other one is a diamond 
anvil cell (DAC) which can generate more than 100 GPa at room 
temperature. The DAC was successfully combined with an imaging 
plate to give reliable lattice constant and intensity data. The phase 
change of molecular halogens has been intensively studied by us- 
ing the DAC. The phase transition of iodine is caused by the 
molecular dissociation into atomic configuration. The further appli- 
cation of pressure caused the successive transitions. The studies 
on the structural change of liquid by pressure is one of the typical 
applications of synchrotron radiation to high pressure studies, for 
example, the studies on liquid Se and liquid Cs. (K.1.). 


14463 (INIS-JP—024, pp. B210/1-B210/11) Crystallography 
using synchrotron radiation X-ray. Application of Weissenberg 
and time resolved Laue methods to macromolecular structure 
analysis. Sakabe, Noriyoshi (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). Japan Atomic Industrial Forum, 
Inc., Tokyo (Japan); Japan Radioisotope Association, Tokyo 
(Japan); Atomic Energy Society of Japan, Tokyo (Japan). 1994. 
596p. (In Japanese). (CONF-940268-: 21. Japan conference on 
radiation and radioisotopes, Tokyo (Japan), 2-4 Feb 1994). In Pro- 
ceedings of the 21st Japan conference on radiation and 
radioisotopes. The 100th year since the discovery of X-ray, and ex- 
pectation to the future development. Order Number DE94785275. 
Source: OSTI; NTIS; INIS. 

The three-dimensional structures of macromolecules under static 
and dynamic conditions are very important for the study of molecu- 
lar biology. X-ray crystallography is the most powerful tool to obtain 
the three-dimensional structures of the macromolecules of espe- 
cially large size, for which synchrotron radiation X-ray is used, The 
collection of diffraction data is the first, most important step for 
crystalline structure analysis. Efforts have been exerted to establish 
the data collection system using monochromatic synchrotron radia- 
tion X-ray (SRX). The diffraction intensity data collection system 
combined with a newly developed Weissenberg camera for macro- 
molecules and an image plate (IP) using SRX has been 
established at the Photon Factory. Many important biological struc- 
tures by high resolution have already come out with this data 
collection system, which is used also for the study on enzymatic 
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reaction mechanism. A time resolved Laue camera has been de- 
signed, and the preliminary experiment has been carried out in the 
Photon Factory. These systems are reported. (K.1.). 


14464 (JAERI-Research—94-032) Characterization of lithium 
tantalate crystals by X-rays. Shiwaku, Hideaki (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Harami, Taikan; Ohno, Hideo; Yoda, Yoshitaku; 
Kikuta, Seishi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1994. 49p. (in Japanese). Order Number 
DE95757797. Source: OSTI; NTIS; INIS. 

Lithium tantalate (LiTaO3) crystals can give a nuclear resonant 
scattering with a very narrow energy resolution at 6.2 keV and has 
become available to be an optical device. X-ray experiments were 
carried out on the crystals by taking Laue photographs and X-ray 
topographs, and measuring rocking curves with the use of Syn- 
chrotron Radiation. SAW (Surface Acoustic Wave) grade crystals 
are shown about 40 arcsec in FWHM of rocking curve, including 
lots of strain, and being not suitable for the optical device. After 
chemical etching on the crystals, X-ray photographs show there 
small area of about 5 arcsec in FWHM. These are available as the 
optical device. (author). 


14465 (JINR-94-165, pp. 24-25) Study of the condensed 
state of matter by the u.SR (muon spin rotation) technique. 
Chaplygin, |.|. (and others); Duginov, V.N.; Grebennik, V.G. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1994. In 
Experiments in Laboratory of Nuclear Problems of Joint Institute for 
Nuclear Research in 1994-1995. 105p. Order Number 
DE95624792. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SOLID STATE PHYSICS/measuring meth- 
ods; SOLID STATE PHYSICS/muon spin relaxation; BEAM 
OPTICS; CRYSTALS; FLOWSHEETS; MAGNETIC SPECTROM- 
ETERS; MUON BEAMS; NONDESTRUCTIVE ANALYSIS; 
SPECIFICATIONS; SUPERCONDUCTORS; TIME RESOLUTION 


14466 (LA-UR-95-754) Off-specular scattering in neutron 
reflectometry. Pynn, R. (Los Alamos National Lab., NM (United 
States). Manuel Lujan Jr. Neutron Scattering Center); Baker, S.M.; 
Smith, G.; Fitzsimmons, M. Los Alamos National Lab., NM (United 
States). [1995]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940821 1— 
1: Workshop on neutron applications in materials science and 
engineering, Chalk River (Canada), 17 Aug 1994). Order Number 
DE95007835. Source: OSTI; NTIS; INIS; GPO Dep. 

When neutrons are scattered at small angles from planar, later- 
ally homogeneous, stratified media, only specular (mirror like) 
reflection is observed. Sample inhomogeneities, such as interfacial 
roughness or voids, give rise to off-specular scattering which has 
been observed in many experiments with neutrons and x-rays. The 
easiest way to describe this scattering theoretically is based on the 
distorted-wave Born approximation (DWBA), which uses the neu- 
tron wavefunctions that describe reflection from a smooth surface 
as the basis functions for perturbation theory. From the DWBA one 
may obtain a number of qualitative results which are supported by 
experiment. Examples include the Yoneda fringes observed in re- 
flection experiments with microscopically rough surfaces and the 
constant-q, fringes observed for multilayers with correlated, rough 
interfaces. One must, however, use the DWBA with care. When 
the correlation range within the reflecting interfaces is large—for ex- 
ample, when a surface is composed of misoriented facets—the 
approximation breaks down. Some authors have also reported a 
lack of quantitative agreement between versions of the DWBA cal- 
culations and the scattering observed with microscopically rough 
surfaces. A remarkable feature of neutron (or x-ray) reflectometry 
is the length scales that are probed within reflecting surfaces. 
These range from a few hundred Angstroms up to several microns, 
allowing neutron scattering to probe objects of a size normally visi- 
ble by optical microscopy! The intent of this paper is to provide a 
simple description of scattering from rough surfaces that is accessi- 
ble to a wide audience. Mathematical completeness is sacrificed in 
favor of intuitive arguments and experimental examples. 
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14467 (IC—94/355) Theory of configurational interaction in 
semiconductor space-charge layers. Nachev, |. (international 
Centre for Theoretical Physics, Trieste (Italy)); Asenov, A.; Velchev, 
N. International Centre for Theoretical Physics, Trieste (italy). Oct 
1994. 24p. Order Number DE95626199. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A perturbation theory of the configurational interaction in semi- 
conductor space-charge layers is presented. The theory treats the 
case when the ground and the first excited subbands of the con- 
duction band interact with quasi-continuum of states of the valence 
band. This is a particular case of the Fano's configurational 
interaction between discrete and continuum states. An universal di- 
mensionless equation is derived for calculating the energy shifts 
when starting from the unknown unperturbed case. It is shown that 
both the discrete and the quasi-continuum states change due to 
the configurational interaction. A rule is given to determine when 
the Fano’s shift of the ground subband is positive. Numerical 
examples for the band-bending, the energy levels and the band- 
mixing strengths are presented, for different values of the physical 
parameters of inversion layers on the II-VI compound Hg; _,Cd,Te. 
(author). 30 refs, 8 figs. 


14468 (IC—94/398) A lattice-gas model of the ion current 
across the solid interface: fast-ion conductor - intercalate. 
Nachev, |. (international Centre for Theoretical Physics, Trieste 
(Italy)); Balkanski, M. International Centre for Theoretical Physics, 
Trieste (Italy). Dec 1994. 13p. Order Number DE95626200. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The transport of Lithium ions across the material interface: fast- 
ion conducting glass - intercalate is simulated by a non-trivial 
lattice-gas model. The model takes explicitly into account the influ- 
ence of the Coulomb correlations, the site-blocking effect and the 
boundary conditions on the ion kinetics. Potential device applica- 
tions of the model are pointed out by computing the current density 
of Lithium ions for material parameters of the real interface: doped 
ternary borate glass - Indium Selenide, which constitute the elec- 
trolyte and the cathode, respectively, of a thin-film microbattery 
with improved performance. (author). 10 refs, 4 figs. 
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Refer also to citation(s) 13181, 13198, 13218, 13221, 13235, 
13250, 13271, 13419, 14437 


14469 (CEA-N-2756, pp. 193-197) Futurology on new X-ray 
sources. Bonnelle, C. (Paris-6 Univ., 75 (France)). CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

In the passage through matter of relativistic electrons, different 
types of radiation can be emitted. The characteristics of these radi- 
ations, their spatial and spectral distributions, and intensities show 
particularities which have led to proposing the use of some of 
these as intense X-ray sources in various applications. A brief sur- 
vey is given of the present possibilities offered by such sources. 
(author). 7 figs., 19 refs. 


14470 (INIS-UA-006, pp. 116-125) A single crystal as a 
converter of the energy of relativistic electrons to +-radiation. 
Shramenko, B.|. (Natsional’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst.). Natsional’nyi Nauchnyi 
Tsentr, Kharkov (Ukraine). Khar’kovskij Fiziko-Tekhnicheskij Inst. 
1992. 150p. (In Russian). In Physics of radiation damage and radi- 
ation materials technology. Order Number DE95624095. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The survey gives the analysis of new data on spectral character- 
istics, total radiation energy losses and angular distributions of 
y-radiation due to ultrarelativistic electrons in silicon single crystals 
of different thickness. Primary emphasis is placed on the experi- 
mental studies performed at the Kharkov Institute of Physics and 





Technology using a 1.2 GeV electron beam. Electron-to-photon en- 
ergy conversion ratios are determined and the "optium” silicon 
single crystal thickness is found. Advantages of single crystals of a 
large thickness are demonstrated for applying them as radiation 
converters to produce intense high-bright-ness beams of --quanta, 
these being an efficient tool in the studies of radiation materials 
science. 


14471 (JAERI-Conf—94-004, pp. 1-3) Behavior of hydrogen 
in the hydrogen-stored metal target under irradiation of heavy 
ion beams. Suzuki, K. (Tohoku Univ., Sendai (Japan). Inst. for Ma- 
terials Research); Yamaguchi, S.; Kotajima, K.; Yamaya, T.; 
Ishiyama, H.; Sinozuka, T.; Fujioka, M. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Nov 1994. (CONF-9403189-: 1993 
workshop on particle-material interactions for fusion, Tokai (Japan), 
8-9 Mar 1994). In Report of the 1993 workshop on particle-material 
interactions for fusion. 195p. Order Number DE95737282. Source: 
OSTI; NTIS; INIS. 

Short communication. HEAVY IONS/hydrogen; HEAVY IONS/ 
irradiation; ION BEAMS; HYDROGEN; IRRADIATION; CARBON 
IONS; METALS; TARGETS; HAFNIUM; TANTALUM 


14472 (JAERI-Conf—94-004, pp. 69-81) Anomalous heat evo- 
lution of deuteron implanted Al on electron bombardment. 
Kamada, K. (National Inst. for Fusion Science, Nagoya (Japan)); 
Kinoshita, H.; Takahashi, H. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Nov 1994. (CONF-9403189-: 1993 workshop on 
particle-material interactions for fusion, Tokai (Japan), 8-9 Mar 
1994). In Report of the 1993 workshop on particle-material interac- 
tions for fusion. 195p. Order Number DE95737282. Source: OSTI; 
NTIS; INIS. 

Anomalous heat evolution was observed in deuteron implanted 
Al foils on 175 keV electron bombardment. Local regions with linear 
dimension of several 100nm showed simultaneous transformation 
from single crystalline to polycrystalline structure instantaneously 
on the electron bombardment, indicating the temperature rise up to 
more than melting point of Al from room temperature. The amount 
of energy evolved was more than 180MeV for each transformed 
region. The transformation was never observed in proton implanted 
Al foils. The heat evolution was considered due to a nuclear reac- 
tion in Dz molecular collections. (author). 


14473 (LA-UR-95-208) Systematic study of the ion beam 
mixing of oxide markers into alumina. Cooper, E.A. (Los 
Alamos National Lab., NM (United States). Materials Science and 
Technology Div.); Kung, H.; Nastasi, M. Los Alamos National Lab.., 
NM (United States). [1995]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950220-2: 9. international conference on ion beam modifi- 
cation of materials, Canberra (Australia), 5-10 Feb 1995). Order 
Number DE95006262. Source: OSTI; NTIS; INIS; GPO Dep. 

The study of ion beam mixing of layered compositions is impor- 
tant in two regards: first, there is the potential of alloying the layers 
into a new functionally different composition and, secondly, from a 
fundamental aspect, it is important be able to anticipate the poten- 
tial damage due to degradation of the layer structure that could be 
caused in these materials due to a radiation environment. The au- 
thors have completed a systematic study of ion beam mixing of 
thin marker layers into amorphous alumina. The degree of mixing 
was found to be controlled by thermodynamic factors, the nature of 
the marker (oxidation state), and matrix crystallinity. Ballistic mixing 
was observed for all markers, but the mixing of some oxide mark- 
ers exhibits a thermally activated regime at higher temperatures. 
The experiments were conducted from a low temperature of —170 
C to a maximum temperature of 750 C. 210 keV Ar was used to 
ion beam mix the marker layer at the various temperatures. The 
marker spreading was analyzed using RBS. The mixing of one 
marker (Fe2O3) into crystalline alumina (sapphire) was compared 
to that of the amorphous alumina. It was found that the marker 
mixed asymmetrically into the two matrix materials, with a higher 
degree of mixing into the amorphous matrix. TEM cross-section re- 
sults verify that there is a preference for the marker to mix into the 
amorphous alumina layer preferentially to the crystalline layer. The 
interest in ion beam mixing of marker layers in ceramic systems is 
motivated by the fact that layered oxides are technologically impor- 
tant materials for fusion reactor applications. 
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14474 (NIFS-PROC—18, pp. 26-35) Evaluation of dynamic 
pressure of ablation plasma produced by intense, pulsed, ion 
beam. Kang, Xiangdong (Nagaoka Univ. of Technology, Niigata 
(Japan). Lab. of Beam Technology); Masugata, Katsumi; Yatsui, 
Kiyoshi. National Inst. for Fusion Science, Nagoya (Japan). Jun 
1994. (CONF-931287—: Research meeting on ‘physics of high en- 
ergy density plasmas produced by pulsed power’, Nagoya (Japan), 
17-18 Dec 1993). In Physics of high energy density plasmas pro- 
duced by pulsed power. 219p. Order Number DE95703927. 
Source: OSTI; NTIS; INIS. 

Basic characteristics of an ablation plasma produced by an 
intense, pulsed, ion beam have been evaluated from the measure- 
ment of ion-flux density by using a biased-ion collector. The target 
mass loss is detected by the measurement of the weights of the 
target before and after the shot. An one-dimensional hydrodynamic 
model is introduced by assuming a high-power, light-ion beam- 
driven expansion and the following adiabatic expansion into 
vacuum. Using this model, it is possible to deduce the pressure 
from the data of the ion flux and the mass loss of the target. This 
method is also applicable to other intense pulsed energy sources 
such as lasers or electron beams. (author). 
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14475 (IC-94/348) Characteristics of the conductance of 
quantum waveguide containing an array of stubs: Numerical 
simulation. Gu Benyuan. International Centre for Theoretical 
Physics, Trieste (Italy), Nov 1994. 34p. Order Number 
DE95626211. Source: OSTI; NTIS (US Sales Only); INIS. 

We present the numerical investigations on the conductance of 
the quantum waveguide containing an array of stubs with the use 
of the transfer matrix approach. The profiles of the conductance as 
functions of the stub length and of the Fermi wave number of elec- 
trons depend on the number of the stubs as also on the geometric 
configuration of the stubs. The conductance performance of this 
system for disordered stub lengths and disordered stub intervals is 
examined in detail. It is found that the localization length substan- 
tially depends on the type of disorder, the extent of disorder and 
the Fermi wave number of electrons. The influence of the stub in- 
terval disorder is less serious than that of the stub length disorder. 
For the same extent of disorder, the localization length associated 
with the stub length disorder is much shorter than that associated 
with the stub interval disorder. Root-mean-square value of the con- 
ductance fluctuations depends on the extent of disorder. We also 
present the statistical distribution of conductance fluctuations in this 
disorder network structure. It is found that the statistical distribution 
can be normal or log-normal, depending on the extent of disorder. 
Finally, we find that the additivity of the inverse of the localization 
lengths corresponding to the individual disorders and their com- 
bined disorder seems to be valid with good accuracy in the weak 
disorder regime. (author). 24 refs, 9 figs, 1 tab. 


14476 (IC—94/385) The effect of geometric scattering on 
the oscillatory magnetoconductance in multiply connected dis- 
ordered mesoscopic rings. Basu, C.; Gu Benyuan. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1994. 31p. Order 
Number DE95626212. Source: OSTI; NTIS (US Sales Only); INIS. 

We present the quantum mechanical calculations on the conduc- 
tance of a quantum waveguide consisting of multiply connected 
mesoscopic rings with disordered ring-circumferences and ballistic 
lead connections between the rings with the transfer matrix 
approach. The profiles of the conductance as functions of the mag- 
netic flux and the Fermi wave number of electrons depend on the 
number of rings as also on the geometric configuration of the sys- 
tem. The conductance spectrum of this system for disordered ring 
circumferences, disordered ring intervals and disordered magnetic 
flux is examined in detail. Studying the effect of geometric scatter- 
ing and the two different length scales involved in the network, 
namely, the ring circumference and the ballistic lead connections 
on the conductance profile, we find that there exist two kinds of 
mini-bands, one originating from the bound states of the rings, i.e. 
the intrinsic mini-bands, and the other associated with the connect- 
ing leads between the adjacent rings, which are the extra 
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mini-bands. These two kinds of mini-bands respond differently to 
external perturbations in parameters. Unlike the system of potential 
scatterers, this system of geometric scatterers show complete band 
formations at all energies even for finite systems and there is a 
preferential decay of the energy states depending upon the type of 
disorder introduced. The conductance band structures strongly de- 
pend on the geometric configuration of the network and so by 
controlling the geometric parameters, the conductance band struc- 
tures can be artificially tailored. (author). 18 refs, 6 figs. 


14477 (IC-94/400) A numerical study of the quantum 
oscillations in multiple dangling rings. Gu, B.Y.; Basu, C. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Dec 1994. 
29p. Order Number DE95626213. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We present the quantum mechanical calculations on magneto- 
conductance of the quantum waveguide topology containing 
multiply connected dangling mesoscopic rings with the transfer ma- 
trix approach. The profiles of the conductance as functions of the 
Fermi wave number of electrons and of the magnetic flux depend 
on the number of rings as also on the geometric configuration of 
the system. The conductance spectrum of this system for disor- 
dered lengths in the ring circumferences, dangling links, ballistic 
leads connecting consecutive dangling rings and disordered mag- 
netic flux is examined in details. We find that there exist two kinds 
of mini-bands, one originating from the eigenstates of the rings, i.e. 
the intrinsic mini-bands, and the extra mini-bands. Some of these 
extra minibands are associated with the dangling links connecting 
the rings to the main quantum wire, while others are from the 
standing wave modes associated with the ballistic leads connecting 
adjacent dangling rings. These different kinds of mini-bands have 
completely different properties and responds differently to the geo- 
metric parameter fluctuations. Unlike the system of potential 
scatterers, this system of geometric scatterers shows complete 
band formations at all energies even for finite number of scatterers 
present. There is a preferential decay of the energy states, de- 
pending upon the type of disorder introduced. By controlling the 
geometric parameters, the conductance band structure of such a 
model can be artificially tailored and thus may guide the design of 
better mesoscopic switching devices. (author). 19 refs, 7 figs. 


14478 (IC-95/7) A slab-mode formulation for conductivity. 
Mitra, T. (S.N. Bose National Center, Calcultta (India)); Mookerjee, 
A. International Centre for Theoretical Physics, Trieste (Italy). Jan 
1995. 6p. Order Number DE95626215. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The problem of quantum transport through waveguides of 
different shapes and disorder has been of considerable interest re- 
cently, particularly in the study of mesoscopic systems and 
nanostructures, where quantum coherence is basic to the study of 
motion of electrons. We present here a generalization of the vector 
recursion technique of Haydock and Godin and Haydock for the 
calculation of the scattering S-matrix for a three dimensional slab 


attached on two ends by perfectly conducting three dimensional 
leads. (author). 11 refs. 


14479 (IC-95/22) The doping induced quantum bond 
states within the Haldane gap. Lu Zhongyi (Academia Sinica, 
Beijing, BJ (China). Inst. of Theoretical Physics); Su Zhaobin; Yu 
Lu. International Centre for Theoretical Physics, Trieste (Italy). Jan 
1995. 12p. Order Number DE95626214. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using the approach proposed by Zittartz and Mueller Hartmann 
[Z. Physik 232, 11 (1970)], we show explicitly that quantum bound 
states at the centre of the Haldane energy gap can be induced by 
doping in a spin 1 linear chain Heisenberg antiferromagnet. We 
calculate the dynamic structure factor S(q,w) due to these bound 
states and use it to interpret the recent neutron scattering experi- 
ments on doped Y2BaNiOs [J.F. DiTusa et al., Phys. Rev. Lett. 73, 
1857 (1994)]. (author). 20 refs. 
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14480 (ANL/ES/PP-85380) High-temperature supercon- 
ducting current leads. Niemann, R.C. Argonne National Lab., IL 
(United States). [1995]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
941210—-12: Power generation conference, Orlando, FL (United 
States), 7-9 Dec 1994). Order Number DE95008404. Source: 
OSTI; NTIS; GPO Dep. 

Use of high-temperature superconductors (HTSs) for current 
leads to deliver power to devices at liquid helium temperature can 
reduce refrigeration requirements to values significantly below 
those achievable with conventional leads. HTS leads are now near 
commercial realization. Argonne National Laboratory (ANL) has de- 
veloped a sinter-forge process to fabricate current leads from 
bismuth-based superconductors. The current-carrying capacity of 
these leads is five times better than that of HTS leads made by a 
conventional fabrication process. ANL along with Superconductiv- 
ity, Inc., has developed a 1500 ampere current lead for an existing 
superconducting magnetic energy storage (SMES) device. With 
Babcock & Wilcox Company, Argonne is creating 16-kiloampere 
leads for use in a 0.5 MWh SMES. In a third project Argonne per- 
formed characterization testing of a existing, proprietary 
conduction-cooled lead being developed by Zer Res Corp. 


14481 (ANL/ET/CP-82190) Optimization of high- 
temperature superconductor current leads. Seol, S.Y. 
(Chonnam National Univ., Kwangju (Korea, Democratic People’s 
Republic of)); Hull, J.R.; Chyu, M.C. Argonne National Lab., IL 
(United States). [1995]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
941013-31: Applied superconductivity conference, Boston, MA 
(United States), 16-21 Oct 1994). Order Number DE95005838. 
Source: OSTI; NTIS; GPO Dep. 

Methods to improve the performance of high-temperature super- 
conducting current leads are analyzed. Designs are considered 
that are inherently safe from burnup, even if the lead enters the 
normal state. The effect of a tapered lead that takes advantage of 
the increase in critical current density with decreasing temperature 
will decrease helium boiloff by about a factor of two for an area ra- 
tio of four. A new concept, in which Ag powder is distributed in 
increasing concentration from the cold end to the hot end of the 
lead in sintered YBCO, is shown to have comparable performance 
to that of leads made with Ag-alloy sheaths. Performance of the 
best inherently safe designs is about one order of magnitude better 
than that of optimized nonsuperconducting leads. BSCCO leads 
with Ag-alloy sheaths show improved performance for Au fractions 
up to about 3%, after which increases in Au fraction yield negligible 
performance improvement. 


14482 (CONF-941013-24) Stability measurements on a 1-T 
high temperature superconducting magnet. Lue, J.W. (Oak 
Ridge National Lab., TN (United States)); Dresner, L.; Schwenterly, 
S.W.; Aized, D.; Campbell, J.M.; Schwaill, R.E. Oak Ridge National 
Lab., TN (United States). [1995]. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Applied superconductivity conference; Boston, MA (United States); 
16-21 Oct 1994. Order Number DE95007411. Source: OSTI; NTIS; 
GPO Dep. 

A high temperature superconducting magnet based on Bi-2223 
conductor was built at the American Superconductor Corporation. 
The magnet was constructed by a react and wind technique using 
conductors made from a metallic precursor process. It was a wind- 
ing ID of 25.4 mm, OD of 87.6 mm, and height of 107.3 mm. A 
heater, two thermometers, and several voltage taps were built into 
the high field region of the magnet for stability measurements. The 
magnet generates 1.1 T central field at 4.2 K when operating at 1 
uV/em over the entire conductor length, including all the joints. Sta- 
bility measurements were performed in background fields up to 2.5 
T from 4.2 K to 77 K. Stability margins more than 2 orders of 


magnitude higher than a low temperature superconductor were ob- 
served. 


14483 (DOE/ER/40296-T3) Flux pinning and _ stabilizer 
studies. Final report. Collings, E.W. Battelle, Columbus, OH 
(United States). 29 Nov 1994. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-86ER40296. 
Order Number DE95008131. Source: OSTI; NTIS; GPO Dep. 





A synopsis of the results of the flux-pinning and stabilizer studies 
that form the central theme of the subject contract is followed by a 
list of papers that were published during the period August 28, 
1986 to November 31, 1992. 


14484 (IC—94/353) Critical temperatures T, estimated by 
Josephson-junction array model of layered high T, supercon- 
ductors. Kawabata, C. (Okayama Univ. Computer Center, 
Okayama (Japan)); Shenoy, S.R.; Bishop, A.R. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Nov 1994. 10p. Order 
Number DE95626217. Source: OSTI; NTIS (US Sales Only); INIS. 

We model high T. superconductors (HTS) by quantum capacitive 
Josephson junction arrays (JJA), with Angstrom-scale parameters, 
to obtain an estimate of Tc trends. The basic idea is as follows. 
Number (or change) and phase are conjugate variables, with the 
uncertainty products obeying AN - A © > 1. Thus, in HTS, global 
phase coherence is opposed by charging-energy induced quantum 
phase fluctuations, especially across Josephson-coupled CuO. 
planes. These have separation d; and effective interplanar dielec- 
tric constant «, e.g. from Y atoms in YBaCuO. Decreasing the 
interplane charging energy Ep perpendicular to = dj,/e, raises Tc. 
In Section 1, we motivate a modelling of HTS phase excitations by 
a quantum capacitive 3D JJA model, with XY planar phases. Sec- 
tion 2 gives a physical picture of the HTS transition, relating the 
complex layered HTS structure to a simpler "intermediate level” 
quantum 3D JJA/XY model. Section 3 sets up a path integral 
(3+1)D model that reduces to a previously studied anisotropic 3D 
XY/JJA model, with constants renormalized in some way, by the 
capacitance. Postponing a detailed analysis to elsewhere, we 
make a heuristic estimate for the reduction of the previous Tc, by 
the charging energy. (author). 30 refs, 8 figs. 


14485 (I\C-94/367) Modular invariant partition function of 
the Hubbard model. Zhe Chang. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Nov 1994. 11p. Order Number 
DE95626218. Source: OSTI; NTIS (US Sales Only); INIS. 
Conformal field theory is applied to the study of quantum critical 
phenomena. By making use of Abelian bosonization procedure, we 
obtain a Coulomb gas picture of continuum limit of one-dimensional 
Hubbard model. It is shown that semi-direct product of two Vira- 
soro algebras (c=1) denotes symmetry of excitations of the 
Hubbard model. A systematic study of modular invariant partition 
function for the Hubbard model is presented after recognizing the 
finite size scaling. Relevant correlation functions, charge-charge 


and spin-spin correlators, are also shown explicitly in the scheme. 
(author). 21 refs. 


14486 (IC-94/378) Determination of the local structure of 
the superconducting compound Y Ba2Cu307_, from the EPR 
spectrum. Zeng, X.L. (international Centre for Theoretical Physics, 
Trieste (Italy)); Zhao, M.G. International Centre for Theoretical 
Physics, Trieste (Italy) Dec 1994. 13p. Order Number 
DE95626219. Source: OSTI; NTIS (US Sales Only); INIS. 

The EPR spectrum has been observed for Cu** ions in the high 
Te superconductor Y BazCu307_,. The g-factors have been found 
to be 2.0023 + 0.0005 and 2.255 + 0.005 for Qparatie!, 2.054 + 
0.005 and 2.194 + 0.005 for goempendicuiar- The relationships are es- 
tablished between the g-factors and the local structure parameters 
in the framework of crystal field theory, with the use of the d-orbital 
model proposed by Zhao et al. The values R = 195A and 6 = 97 
deg. are deduced for the C4, site and R = 1.84A for the C. site. 
The results are compared with those published previously by 
means of x-ray and neutron diffraction experiments. (author). 29 
refs, 1 fig., 1 tab. 


14487 (IC-94/383) Microscopic analysis of the non- 
dissipative force on a line vortex in a superconductor. Gaitan, 
F. International Centre for Theoretical Physics, Trieste (Italy). Dec 
1994. 5p. Order Number DE95626220. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A microscopic analysis of the non-dissipative force F,g acting on 
a line vortex in a type-ll superconductor at T = 0 is given. All work 
presented assumes a charged BCS superconductor. We first ex- 
amine the Berry phase induced in the BCS superconducting 
ground state by movement of the vortex and show how this phase 
enters into the hydro-dynamic action Sjyg of the superconducting 
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condensate. Appropriate variation of Sig gives F,g and variation 
of the Berry phase term is seen to contribute the Magnus or lift 
force of classical hydrodynamics to F,y. This analysis, based on 
the BCS ground state of a charged superconductor, confirms in de- 
tail the arguments of Ao and Thouless within the context of the 
BCS model. Our Berry phase, in the limit e — 0, is seen to repro- 
duce the Berry phase determined by these authors for a neutral 
superfluid. We also provide a second, independent, determination 
on F,g through a microscopic derivation of the continuity equation 
for the condensate linear momentum. This equation yields the ac- 
celeration equation for the superfiow and shows that the vortex 
acts as a sink for the condensate linear momentum. The rate at 
which momentum is lost to the vortex determines F,, in this sec- 
ond approach and the result obtained agrees identically with the 
previous Berry phase calculation. The Magnus force contribution to 
Fra is seen in both calculations to be a consequence of the vortex 
topology and motion. (author). 10 refs. 


14488 (I\C-94/387) Lock-Crisp-West folding _ revisited. 
Adam, G. (International Centre for Theoretical Physics, Trieste 
(Italy)); Adam, S. International Centre for Theoretical Physics, Tri- 
este (Italy). Dec 1994. 11p. Order Number DE95626221. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The signature of the Fermi surface sheets in spectra collected 
on high-T, superconductors by the technique of two-dimensional 
angular correlation of the electron-positron annihilation radiation 
(2D-ACAR) is often very weak. The procedure proposed by Lock, 
Crisp and West (J. Phys. F: Metal Phys. 3, 561 (1973)) to enhance 
the signature of the Fermi surface in experimental 2D- ACAR spec- 
tra is optimized in two ways: by statement of clear cut criteria of 
the histogram regions which carry nothing but statistical noise and 
by adequate reformulation of the 2D-ACAR data from the detector 
to the crystal reference frame. (author). 21 refs. 


14489 (IC—95/9) Spatio-temporal chaos and thermal noise 
in Josephson junction series arrays. Dominguez, D. (Los 
Alamos National Lab., Los Alamos, NM (United States). Theoretical 
Div.); Cerdeira, H.A. International Centre for Theoretical Physics, 
Trieste (Italy). Jan 1995. 5p. Order Number DE95626231. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We study underdamped Josephson junction series arrays that 
are globally coupled through a resistive shunting load and driven 
by an rf bias current. We find that they can be an experimental re- 
alization of many phenomena currently studied in globally coupled 
logistic map. Depending on the bias current the array can show 
Shapiro steps but also spatio-temporal chaos or “turbulence” in the 
IV characteristics. In the turbulent phase there is a saturation of 
the broad band noise for a large number of junctions. This corre- 
sponds to a break down of the law of large numbers as seen in 
globally coupled maps. We study this phenomenon as a function of 
thermal noise. We find that when increasing the temperature the 
broad band noise decreases. (author). 8 refs, 1 fig. 


14490 (IC-95/11) Break down of the law of large numbers 
in Josephson junction series arrays. Dominguez, D. (Los 
Alamos National Lab., Los Alamos, NM (United States). Theoretical 
Div.); Cerdeira, H.A. International Centre for Theoretical Physics, 
Trieste (Italy). Jan 1995. 12p. Order Number DE95626230. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We study underdamped Josephson junction series arrays that 
are globally coupled through a resistive shunting load and driven 
by an rf bias current. We find that they can be an experimental re- 
alization of many phenomena currently studied in globally coupled 
logistic maps. We find coherent, ordered, partially ordered and tur- 
bulent phases in the IV characteristics of the array. The ordered 
phase corresponds to giant Shapiro steps. In the turbulent phase 
there is a saturation of the broad band noise for a large number of 
junctions. This corresponds to a break down of the law of large 
numbers as seen in globally coupled maps. Coexisting with this, 
we find an emergence of novel pseudo-steps in the IV characteris- 
tics. This effect can be experimentally distinguished from the true 
Shapiro steps, which do not have broad band noise emission. (au- 
thor). 21 refs, 5 figs. 
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14491 (IC-95/14) Study of Blume-Emery-Griffiths model by 
Bethe-Peieris method. Goveas, N. (International Centre for Theo- 
retical Physics, Trieste (Italy)); Mukhopadhyay, G. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1995. 4p. Order 
Number DE95626222. Source: OSTI; NTIS (US Sales Only); INIS. 

The Ising model with both bilinear and biquadratic interactions 
along with a single-ion uniaxial crystal field anisotropy is investi- 
gated using the Bethe-Peierls method to study the Hamiltonian for 
multisublattice and general spins. 7 refs, 2 figs. 


14492 (JINR-4-67-94, pp. 50-55) Actively Screened SC 
Magnets. Shelaev, |.A. Joint Inst. for Nuclear Research, Dubna 
(Russian Federation); Joint Inst. for Nuclear Research, Dubna 
(Russian Federation). Lab. of High Energy. 1994. In JINR Rapid 
Communications. Collection. 75p. Order Number DE95625142. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The concept of new actively screened SC magnets without a 
steel yoke for high energy accelerators is proposed, and their main 
features are discussed. 3 refs., 3 figs. 


14493 (JINR-5-68-94, pp. 8-13) The Display of Pho- 
tochromic Effect in the High Temperature Superconducting 
Thin Films in the Visible Region of Spectrum. Tyutyunnikov, 
S.|.; Shalyapin, V.N.; Balalykin, N.1.; Buch, J.; Jergel, M. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1994. (In Rus- 
sian). In JINR Rapid Communications. Collection. 63p. Order 
Number DE95625138. Source: OSTI; NTIS (US Sales Only); INIS. 

The photochromic effect has been found in the HTSC films. It is 
manifested in the increase of light absorption for the wavelengths » 
< 0.7um when the exposition dose is increased. The value of pho- 
tochromic effect and its time transition depend on the temperature 
of superconducting transition. 4 refs., 4 figs., 1 tab. 


14494 (LA-UR-95-48) Review of activities in USA on HTS 
materials. Peterson, D.E. Los Alamos National Lab., NM (United 
States). [1995]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-940926-6: 
7. conference on superconductivity and applications, Buffalo, NY 
(United States), 7-9 Sep 1994). Order Number DE95006404. 
Source: OSTI; NTIS; GPO Dep. 

Rapid progress in attaining practical applications of High Temper- 
ature Superconductors (HTS) has been made since the discovery 
of these new materials. Many critical parameters influencing HTS 
powder synthesis and wire processing have been identified through 
a combination of fundamental exploration and applied research. 
The complexity of these novel materials with regard to phase be- 
havior and physical properties has become evident as a result of 
these careful studies. Achieving optimal mechanical and supercon- 
ducting properties in wires and tapes will require further 
understanding and synergy among several different technical 
disciplines. Highlights of efforts towards producing practical super- 
conductors for electric power applications based on rare earth-, 
bismuth-, and thallium-based systems are reviewed. 


14495 (UCRL-JC—116965) Comparison of the calculated 
and measured stability of a NbTi cable-in-condult conductor. 
Wong, R.L. (Lawrence Livermore National Lab., CA (United 
States)); Yeaw, C.T. Lawrence Livermore National Lab., CA 
(United States). 13 Oct 1994. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-941013-26: Applied superconductivity conference, Boston, 
MA (United States), 16-21 Oct 1994). Order Number DE95007964. 
Source: OSTI; NTIS; GPO Dep. 

Calculated curves of cable-in-conduit conductor energy stability 
margins vs. current are compared to experimental curves obtained 
at Oak Ridge National Laboratory for NbTi single triplex conduc- 
tors. The conductors ranged in length from 1.8 m to 4.8 m, and 
had no imposed helium flow. The initiating heat pulse was applied 
for 16.7 ms over the entire conductor length. The calculated stabil- 
ity curves display the large decrease in energy margin from the low 
current and high energy margin “well-cooled” stability region, to the 
high current and low energy margin “ill-cooled” region that was de- 
termined experimentally. The calculated “limiting current” of 250 A 
(boundary between the ill-cooled and well-cooled regions) also 
agrees with experiment. The multi-valued stability margins mea- 
sured for lengths of 3.1 and 3.8 m could not be obtained by the 
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computer model. Excluding the multiple stabilities, the calculated 
margins are generally 30% lower than the experimental values. 
The decrease in energy margin in the ill-cooled region was found 
to be due to the low critical to operating temperature difference 
(2.2 K at 250 A). This prevents an initiating pulse in the ill-cooled 
region from being able to generate significant Joule heating without 
quenching, limiting the energy margin. 
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14496 (DOE/ER/53173—-T6) Fluctuations and transport in 
fusion plasmas. Final report. Gould, R.W.; Liewer, P.C. Califor- 
nia Inst. of Tech., Pasadena, CA (United States). [1995]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-84ER53173. Order Number DE95007111. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The energy confinement in tokamaks in thought to be limited by 
transport caused by plasma turbulence. Three dimensional plasma 
particle-in-cell (PIC) codes are used to model the turbulent trans- 
port in tokamaks to attempt to understand this phenomena so that 
tokamaks can be made more efficient. Presently, hundreds of 
hours of Cray time are used to model these experiments and much 
bigger and longer runs are desired, to model a large tokamak with 
realistic parameters is beyond the capability of existing sequential 
supercomputers. Parallel supercomputers might be a cost effect 
tool for performing such large scale 3D tokamak simulations. The 
goal of the work was to develop algorithms for performing PIC 
codes on coarse-grained message passing parallel computers and 
to evaluate the performance of such parallel computers on PIC 
codes. This algorithm would be used in a large scale PIC produc- 
tion code such as the UCLA 3D gyrokinetic code. 


14497 (DOE/ER/53206-19) Absorption and emission from 
mode conversion theory. Swanson, D.G. Auburn Univ., AL 
(United States). Dept. of Physics. Feb 1995. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGOS5- 
85ER53206. (CONF-950112-1: 9. joint workshop on electron 
cyclotron emission and electron cyclotron resonance heating, Bor- 
rego Springs, CA (United States), 23-26 Jan 1995). Order Number 
DE95010100. Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of mode conversion theory on emission have led to 
some surprising results. The classical expressions were originally 
derived from models which did not include mode conversion or its 
attendant reflection. When mode conversion was included, the first 
surprise was that the transmission coefficient is totally independent 
of absorption and due exclusively to tunneling. The other surprise 
is that the observed emission arises from two distinct sources, one 
direct, and one from an indirect Bernstein wave source which is 
partially converted in the cyclotron layer to outgoing electromag- 
netic waves, with the net result that mode conversion cancels out 
for the electron case. The only corrections to electron cyclotron 
emission are then due to reflection effects, and these have been 
shown to be small for laboratory plasmas, leading to the validation 
of the classical formula, but via an entirely new paradigm in its in- 
terpretation. This paper includes a summary of the absorption 
process for electron cyclotron harmonics, and reviews the emission 
physics, including both potential error estimates and a discussion 
of the spatial emission source distribution. 


14498 (DOE/ER/54109-T4) Design of an electronic charged 
particle spectrometer to measure (oR), yield, and implosion 
symmetry on the OMEGA Upgrade. Hicks, D.G. (Massachusetts 
Inst. of Tech., Cambridge, MA (United States). Plasma Fusion Cen- 
ter); Li, C.K.; Petrasso, R.D.; Wenzel, K.W.; Knauer, J.P. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 





Plasma Fusion Center. Nov 1994. 34p. Sponsored by USDOE, 
Washington, DC (United States);Rochester Univ., NY (United 
States). DOE Contract FG02-91ER54109. (PFC/RR-94-11). Order 
Number DE95006088. Source: OSTI; NTIS; INIS; GPO Dep. 

The preliminary design for a state-of-the-art diagnostic that will 
measure a broad energy spectrum of charged particles generated 
in the OMEGA Upgrade facility is investigated. Using a set of pho- 
todiodes (~10) and a 0.8 Tesla permanent magnet, the diagnostic 
will uniquely determine particle energies and identities from 0.2 
MeV up to the maximum charged particle energies (10.6 MeV tri- 
tons, 12.5 MeV deuterons and 17.4 MeV protons). With its high 
density picture elements, each photodiode has 10® single-hit detec- 
tors, giving the spectrometer a dynamic range of 1 — 10° particles/ 
shot. For example, in the case of a DT yield of 10° neutrons, about 
100 knock-on charged particles will be detected when the spec- 
trometer aperture is 60 cm from the implosion. Furthermore, the 
measurement of knock-on D and T spectra will allow pR’s up to 
0.15 g/cm? to be measured (for a 1 keV plasma), or 0.3 g/cm*2 if 
hydrogen doping is used. In addition, the yield and slowing down 
of secondary protons may be used to determine pR up to 0.3 g/ 
cm*. Significantly, this diagnostic will also directly measure the DD 
fusion yield and energy degradation of nascent 3 MeV protons. By 
using two such compact spectrometers to measure the yield and 
spectra on widely separated ports around the OMEGA Upgrade 
target chamber, the implosion and bum symmetry can be deter- 
mined. Furthermore, the ion temperature, and, in principle, even 
the electron temperature can be measured. The diagnostic and its 
development will be fully tested at several critical steps, utilizing 
0.2-16 MeV protons (and several other charged particles and neu- 
trons) from our absolutely calibrated Cockcroft-Walton facility. 


14499 (DOE/ET/51013-307) Measurement of particle trans- 
port coefficients on Alcator C-Mod. Luke, T.C.T. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). Plasma Fusion Cen- 
ter. Oct 1994. 171p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-78ET51013. (PFC/RR—94-1 2). 
Order Number DE95007763. Source: OSTI; NTIS; INIS; GPO Dep. 

The goal of this thesis was to study the behavior of the plasma 
transport during the divertor detachment in order to explain the 
central electron density rise. The measurement of particle transport 
coefficients requires sophisticated diagnostic tools. A two color in- 
terferometer system was developed and installed on Alcator C-Mod 
to measure the electron density with high spatial (~ 2 cm) and 
high temporal (< 1.0 ms) resolution. The system consists of 10 
COz (10.6 wm) and 4 HeNe (.6328 um) chords that are used to 
measure the line integrated density to within 0.08 CO2 degrees or 
2.3 x 10'6m-2 theoretically. Using the two color interferometer, a 
series of gas puffing experiments were conducted. The density was 
varied above and below the threshold density for detachment at a 
constant magnetic field and plasma current. Using a gas modula- 
tion technique, the particle diffusion, D, and the convective velocity, 
V, were determined. Profiles were inverted using a SVD inversion 
and the transport coefficients were extracted with a time regression 
analysis and a transport simulation analysis. Results from each 
analysis were in good agreement. Measured profiles of the coeffi- 
cients increased with the radius and the values were consistent 
with measurements from other experiments. The values exceeded 
neoclassical predictions by a factor of 10. The profiles also exhib- 
ited an inverse dependence with plasma density. The scaling of 
both attached and detached plasmas agreed well with this inverse 
scaling. This result and the lack of change in the energy and impu- 
rity transport indicate that there was no change in the underlying 
transport processes after detachment. 


14500 (DOE/ET/53017—-T3) On the physics of ion ring gen- 
eration for the stabilization of FRX discharges. Final report. 
Fleischmann, H. Cornell Univ., Ithaca, NY (United States). School 
of Applied and Engineering Physics. [1995]. 36p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76ET53017. Order Number DE95007105. Source: OSTI; NTIS; 
INIS; GPO Dep. 

As envisioned in the respective proposals, the author’s work 
over the final periods of this contract centered on experimental and 
related theoretical investigations of the physics of the generation of 
ion rings which might be used for a tilt stabilization of FRX rings, 
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with experiments centering around the new MICE equipment con- 
structed during the earlier parts of the work. In particular, the work 
mainly consisted of the following: (i) investigations concerning the 
operation of the ion beam driver constructed earlier, especially of 
the magnetically insulated ion diode and possible improvements of 
that diode; (ii) theoretical analyses on the propagation and neutral- 
ization of the ion beam during its injection into the confinement 
tank; and (iii) experimental investigations on the physics of ion 
beam injection and ring formation in the MICE device; in these lat- 
ter experiments very significant discrepancies of various observed 
data and those predicted from single-particle orbit calculations 
were found. Unfortunately, the work could not be completed due to 
stop in funding, but a semiquantitative analysis of these discrepan- 
cies indicated insufficient space charge neutralization of the ion 
beam in the tank and/or charge-exchange effects in the diode are 
considered the most likely reasons. In contrast to claims by its au- 
thors, a similar discrepancy also was found in the published data 
of the earlier IREX experiment. The results of their investigations, 
which together with the design and construction of the equipment 
provided the basis for two PhD theses, will be briefly described in 
this report; the full details can be obtained from the two theses. 


14501 (DOE/ET/53088-686) Normal modes and continuous 
spectra. Balmforth, N.J.; Morrison, P.J. Texas Univ., Austin, TX 
(United States). Inst. for Fusion Studies. Dec 1994. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-80ET53088. (IFSR-686). Order Number DE95006166. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The authors consider stability problems arising in fluids, plasmas 
and stellar systems that contain singularities resulting from wave- 
mean flow or wave-particle resonances. Such resonances lead to 
singularities in the differential equations determining the normal 
modes at the so-called critical points or layers. The locations of the 
singularities are determined by the eigenvalue of the problem, and 
as a result, the spectrum of eigenvalues forms a continuum. They 
outline a method to construct the singular eigenfunctions compris- 
ing the continuum for a variety of problems. 


14502 (DOE/ET/53088-690) Numerical simulation of bump- 
on-tail instability with source and sink. Berk, H.L. (Texas Univ., 
Austin, TX (United States). Inst. for Fusion Studies); Pekker, M.; 
Breizman, B.N. Texas Univ., Austin, TX (United States). Inst. for Fu- 
sion Studies. Feb 1995. 30p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-80ET53088. (IFSR-690). 
Order Number DE95008749. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents results of the simulations of the bump-on-tail 
instability with a weak source and sink. This problem has been 
posed as a paradigm for the important problem in controlled fusion, 
that of the unstable excitation of Alfven waves in a tokamak by res- 
onant energetic alpha particles. The source of alpha particles is the 
controlled fusion reaction produced by the background plasma and 
the sink is the collisional transport processes that slow down or 
scatter the energetic particles. The mathematical techniques that 
are needed to address this applied problem can be demonstrated 
in the much simpler bump-on-tail problem, which is explained in 
this paper. 


14503 (DOE/SF/20142-1) Development of density and tem- 
perature profile diagnostics for ICF targets. Final report, 
September 30, 1993-December 31, 1994. Griem, H.R.; Elton, 
R.C. Maryland Univ., College Park, MD (United States). Mar 1995. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-93SF20142. Order Number DE95007664. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the authors’ research for the period of September 30, 1993 
through December 31, 1994, they have upgraded their equipment 
in anticipation of the restart of the upgraded lasers at the Univer- 
sity of Rochester Laboratory for Laser Energetics/National Laser 
User Facility (L.LE/NLUF) and elsewhere. As a direct result of co- 
operation with Dr. Paul Jaanimagi of LLE, they have modified the 
cathode on a LLE-designed front-illuminated streak camera so as 
to operate over a wavelength range extending from the x-ray (> 
0.3 nm) into the vacuum ultraviolet (> 100 nm) spectral regions. 
They have accomplished this with (coated) screen cathodes which 
permit the photoelectrons to freely penetrate through the openings 
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after emission from the mesh surfaces. Such cathodes were stud- 
ied, compared and optimized. In anticipation of the development of 
these long-wavelength photocathodes, they assembled and tested 
a xuv flat-field streak spectrograph using a varied-spacing grating 
and covering the 4-30 nm wavelength region. They successfully 
obtained spectra of highly-ionized boron and carbon. They have 
also installed a new 300 grooves/mm, 4.2° blazed grating in their 
“McPig” microchannel plate equipped grazing incidence spectro- 
graph, and obtained test spectra extending from 3 to 140 nm 
wavelength. 


14504 (GA-A-21819) Wall stabilization of rotating high 6 
discharges in DII-D. Turnbull, A.D. (General Atomics, San Diego, 
CA (United States)); Taylor, T.S.; Strait, E.J. General Atomics, San 
Diego, CA (United States); Lawrence Livermore National Lab., CA 
(United States). Oct 1994. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States);Swiss National Science Foundation, Bern 
(Switzerland). DOE Contract AC03-89ER51114 ; FG03-92ER54150 
; W-7405-ENG-48. (CONF-940933-37: 15. international confer- 
ence on plasma physics and controlled nuclear fusion research, 
Madrid (Spain), 26 Sep - 1 oct 1994). Order Number DE95008207. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Wall stabilization of the ideal n = 1 external kink mode is shown 
to be possible in high 6, rotating DII-D plasmas for times much 
longer than the resistive wall penetration time. The gain in — can 
be more than 30% above the calculated stability limit with no wall 
stabilization. Stabilization from the resistive wall is found to require 
plasma rotation speeds of several kHz; otherwise, unstable locked 
or slowly rotating modes appear, with growth times of the order of 
the wall penetration time, which ultimately lead to termination of 
the discharge. The slowly rotating modes have the characteristics 
expected of the theoretically predicted resistive wall mode in an 
ideal plasma. 


14505 (GA-A-21826) Fast wave current drive in DII-D. 
Petty, C.C. (and others); Callis, R.W.; Chiu, S.C.; deGrassie, J.S.; 
Forest, C.B.; Freeman, R.L.; Gohil, P.; Harvey, R.W.; Ikezi, H.; Lin- 
Liu, Y.-R. General Atomics, San Diego, CA (United States); 
Lawrence Livermore National Lab., CA (United States). Feb 1995. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114 ; W-7405-ENG-48. (CONF-940933—43: 
15. international conference on plasma physics and controlled nu- 
clear fusion research, Madrid (Spain), 26 Sep - 1 oct 1994). Order 
Number DE95007582. Source: OSTI; NTIS; INIS; GPO Dep. 

The non-inductive current drive from fast Alfven waves launched 
by a directional four-element antenna was measured in the DIII-D 
tokamak. The fast wave frequency (60 MHz) was eight times the 
deuterium cyclotron frequency at the plasma center. An array of rf 
pickup loops at several locations around the torus was used to 
verify the directivity of the four-element antenna. Complete non- 
inductive current drive was achieved using a combination of fast 
wave current drive (FWCD) and electron cyclotron current drive 
(ECCD) in discharges for which the total plasma current was in- 
ductively ramped down from 400 to 170 kA. For discharges with 
steady plasma current, up to 110 kA of FWCD was inferred from 
an analysis of the loop voltage, with a maximum non-inductive cur- 
rent (FWCD, ECCD, and bootstrap) of 195 out of 310 kA. The 
FWCD efficiency increased linearly with central electron tempera- 
ture. For low current discharges, the FWCD efficiency was 
degraded due to incomplete fast wave damping. The experimental 
FWCD was found to agree with predictions from the CURRAY 
ray-tracing code only when a parasitic loss of 4% per pass was in- 
cluded in the modeling along with multiple pass damping. 


14506 (GA-A-21871) Advances in the simulation of 
toroidal gyro Landau fluid model turbulence. Waltz, R.E. (Gen- 
eral Atomics, San Diego, CA (United States)); Kerbel, G.D.; 
Milovich, J.; Hammett, G.W. General Atomics, San Diego, CA 
(United States); Princeton Univ., NJ (United States). Plasma 
Physics Lab. Dec 1994. 33p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073 ; FGO03- 
92ER54150 ; W-7405-ENG-48. (CONF-941101-5: Meeting of the 
Division of Plasma Physics of the American Physical Society, Min- 
neapolis, MN (United States), 7-11 Nov 1994). Order Number 
DE95008387. Source: OSTI; NTIS; INIS; GPO Dep. 
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The gyro-Landau fluid (GLF) model equations for toroidal geom- 
etry have been recently applied to the study ion temperature 
gradient (ITG) mode turbulence using the 3D nonlinear ballooning 
mode representation (BMR). The present paper extends this work 
by treating some unresolved issues conceming ITG turbulence with 
adiabatic electrons. Although eddies are highly elongated in the ra- 
dial direction long time radial correlation lengths are short and 
comparable to poloidal lengths. Although transport at vanishing 
shear is not particularly large, transport at reverse global shear, is 
significantly less. Electrostatic transport at moderate shear is not 
much effected by inclusion of local shear and average favorable 
curvature. Transport is suppressed when critical ExB rotational 
shear is comparable to the maximum linear growth rate with only a 
weak dependence on magnetic shear. Self consistent turbulent 
transport of toroidal momentum can result in a transport bifurcation 
at suffciently large r/(Rq). However the main thrust of the new for- 
mulation in the paper deals with advances in the development of 
finite beta GLF models with trapped electron and BMR numerical 
methods for treating the fast parallel field motion of the untrapped 
electrons. 


14507 (GA-A-21904) Nondimensional transport scaling in 
Dil-D: Bohm versus gyro-Bohm resolved. Petty, C.C. (and oth- 
ers); Luce, T.C.; Burrell, K.H.; Chiu, S.C.; deGrassie, J.S.; Forest, 
C.B.; Gohil, P.; Greenfield, C.M.; Groebner, R.J.; Harvey, R.W. 
General Atomics, San Diego, CA (United States); Lawrence Liver- 
more National Lab., CA (United States). Feb 1995. 26p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
89ER51114 ; W-7405-ENG-48. (CONF-941101-8: Meeting of the 
Division of Plasma Physics of the American Physical Society, Min- 
neapolis, MN (United States), 7-11 Nov 1994). Order Number 
DE95007581. Source: OSTI; NTIS; INIS; GPO Dep. 

The scaling of cross-field heat transport with relative gyroradius 
p» Was measured in low (L) and high (H) mode tokamak plasmas 
using the technique of dimensionally similar discharges. The rela- 
tive gyroradius scalings of the electron and ion thermal diffusivities 
were determined separately using a two-fluid transport analysis. 
For L-mode plasmas, the electron diffusivity scaled as xe, « 
xpp+ 11404 (gyro-Bohm-like) while the ion diffusivity scaled as x; 
« xpp.~°>+9 (worse than Bohm-like). The results were indepen- 
dent of the method of auxiliary heating (radiofrequency or neutral 
beam). Since the electron and ion fluids had different gyroradius 
scalings, the effective diffusivity and global confinement time 
scalings were found to vary from gyro-Bohm-like to Bohm-like de- 
pending upon whether the electron or ion channel dominated the 
heat flux. This last property can explain the previously disparate 
results with dimensionally similar discharges on different fusion ex- 
periments that have been published. Experiments in H-mode were 
also done with the expected values of beta, collisionality, safety 
factor, and plasma shape for thermonuclear ignition experiments. 
For these dimensionally similar discharges, both the electron and 
ion diffusivities scaled gyro-Bohm-like, xe,x; « xpp+, as did the 
global thermal confinement time. This leads to a very favorable 
prediction for the confinement time of future ignition devices. 


14508 (IC-95/18) Reynolds stress of localized toroidal 
modes, Zhang, Y.Z.; Mahajan, S.M. International Centre for Theo- 
retical Physics, Trieste (Italy). Jan 1995. 25p. Order Number 
DE95626012. Source: OSTI; NTIS (US Sales Only); INIS. 

An investigation of the 2D toroidal eigenmode problem reveals 
the possibility of a new consistent 2D structure, the dissipative BM- 
Il mode. In contrast to the conventional ballooning mode, the new 
mode is poloidally localized at 2/2 (or -x/2), and possesses signifi- 
cant radial asymmetry. The radial asymmetry, in turn, allows the 
dissipative BM-Il to generate considerably larger Reynolds stress 
as compared to the standard slab drift type modes. It is also 
shown that a wide class of localized dissipative toroidal modes are 
likely to be of the dissipative BM-ll nature, suggesting that at the 
tokamak edge, the fluctuation generated Reynolds stress (a possi- 
ble source of poloidal flow) can be significant. (author). 15 refs. 


14509 (IC—95/20) Comment on radial structure of high- 
mode-number toroidal modes in general equilibrium profiles. 
Zhang, Y.Z.; Mahajan, S.M. International Centre for Theoretical 
Physics, Trieste (Italy). Jan 1995. 3p. Order Number DE95626013. 
Source: OSTI; NTIS (US Sales Only); INIS. 





The comment express the disagreement of the authors with the 
results claimed in the paper ‘Radial Structure of High-Mode- 
Number Toroidal Modes in General Equilibrium Profiles’ by J-Y.Kim 
and M.Wakatani, Phys.Rev.Lett.73, 2200 (1994) concerning the 2D 
structure (ballooning theory) of the modes in an axisymmetric 
torus. 5 refs. 


14510 (INIS-UA-006, pp. 73-82) Reactions of nuclear fusion 
in condensed matter. Romodanov, V.A. (NIi NPO "Luch’, 
Podol’sk (Russian Federation)); Savin, V.1.; Timofeev, Yu.M.; Sku- 
ratnik, Ya.B. Natsional'’nyi Nauchnyi Tsentr, Kharkov (Ukraine). 
Khar’kovskij Fiziko-Tekhnicheskij Inst. 1992. 150p. (In Russian). In 
Physics of radiation damage and radiation materials technology. 
Order Number DE95624095. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Analysis of energy losses of fast particles indicates that the most 
probable energy range for reactions of nuclear fusion in condensed 
matter lies within the limits from ¢p to ep of normalized energy. Dur- 
ing interaction of accelerated deuterium ions from plasma glow 
discharge with various elements, the dependence of nuclear fusion 
rate on ion bombardment parameters is of threshold character. 
Four-fold increase of specific power results in growth of tritium 
yield rate by four order of magnitude, up to 10° at/s, neutron-to- 
tritium yield ratio being equal to 10~” to 10-®. The ion energy was 
estimated to be in the range (40...80) - 1.6 - 10-19 J. The mea- 
surements of thermal effects, isotopic composition of the target and 
the radiography show that nuclear fusion reactions between deu- 
terium and target atoms may occur at comparatively low energies. 


14511 (IPP-2/327) A General Solution of the Ripple- 
Averaged Kinetic Equation (GSRAKE). Beidier, C.D.; 
D'Haeseleer, W.D. Max-Planck-institut fuer Plasmaphysik, Garch- 
ing (Germany). Oct 1994. 44p. Order Number DE95762985. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A General Solution of the Ripple-Averaged Kinetic Equation, 
GSRAKE, is presented and used to investigate neoclassical trans- 
port in the model magnetic field of a simple stellarator. No 
assumptions are made as to the relative sizes of the collision fre- 
quency, v, and poloidal precessional frequency, 2,4, so that the 
solution is valid throughout the entire long-mean-free-path regime. 
Separate but fully self-consistent treatments of both localized and 
non-localized particles are provided; the interaction between these 
two classes of particles is accounted for through a set of appropri- 
ate physical boundary conditions. All drift terms present within the 
framework of the ripple-averaged theory are included; in particular, 
for localized particles Q, = Qe + Qyzg is comprised of both the E x 
B and V B precessional frequencies. The solution is thus equally 
valid in the Qe >> Qyg and the Q¢_ = 0 limits of standard neo- 
classical theory. A detailed comparison of results with those of the 
FLOCS code is undertaken; estimates of neoclassical transport co- 
efficients obtained from several codes are also presented. Good 
agreement of results is found in all of these comparisons, 
GSRAKE requiring but a tiny fraction of the computational time 
necessary for the other codes. (orig.) 


14512 (JAERI-M—94-080) Parametric analysis and opera- 
tional performance of EDA-ITER. Murakami, Yoshiki (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Tsunematsu, Toshihide; Fujieda, Hi- 
robumi. Japan Atomic Energy Research Inst., Tokyo (Japan). Jun 
1994. 159p. Order Number DE95757587. Source: OSTI; NTIS; 
INIS. 

Confinement capability of EDA-ITER is investigated by using a 0- 
D model based on CDA physics design guidelines. Confinement 
enhancement factor (H-factor) is evaluated and required fusion 
power (Prys) for the ignition is calculated. It is found that ignition is 
possible in H-mode plasma (H=2) when helium accumulation (He) 
is 10% and Preys > 1 GW. For Rebut-Lallia scaling law, L-mode 
(H=1) ignition is possible when Preys > 3 GW. The required fusion 
power is, however, more than 4 GW even in H-mode plasmas 
when the helium accumulation is 20%. Therefore, it is an important 
future work to study how much helium accumulates in a burning 
plasma. Capability of steady-state mode operation is also investi- 
gated. Required current-drive power for H-mode plasma is about 
140 MW when He=10% and the fusion gain Q is more than 5. If 
the enhanced confinement (H~3) in high safety factor region (q~5) 
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can be adoptable, steady-state operation with Q>10 is possible 
and the required current-drive power is about 60 MW. In spite of 
the larger fusion power, the divertor heat load of EDA-ITER calcu- 
lated by scaling models is comparable or smaller than that of 
CDA-ITER due to the longer connection length. Thermal instability 
of EDA-ITER is also investigated. The growth time is about 15 s 
for ITER89 power scaling law. Fusion power excursion is investi- 
gated in very preliminary way. It is found that the power rises from 
1.5 GW to 3 GW in about 100 s if there is no control. Although this 
instability could be stabilized by beta limit or helium accumulation 
effect, it is an important future work since it may cause severe 
problem. (author). 


14513 (JAERI-Research-94-030) Stability analysis of ITER 
plasmas with H-mode profiles. Tokuda, Shinji (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Ozeki, Takahisa. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Nov 1994. 18p. Order Number DE95757796. 
Source: OSTI; NTIS; INIS. 

The ideal MHD stability properties of ITER TAC-4 H-mode pro- 
files are studied. The effects of the current profile variation on the 
stability of high-n ballooning modes and the n=1 mode are ana- 
lyzed (n: toroidal mode number). The variation of the current 
profile is characterized by the change of the safety factor on the 
magnetic axis, Go, while the total plasma current is fixed. The beta 
limit of the high-n ballooning modes remains g7=3.3 for such varia- 
tions (g7: Troyon’s factor). The unstable n=1 mode is strongly 
localized at the plasma edge (peeling mode) for qo=1.0 and the 
beta limit of the n=1 mode is g;=3.7. In case of qg<0.9, the stabil- 
ity of the n=1 mode is determined by the internal kink mode and 
the beta limit is reduced to gr=2.4 for qo=0.8. Stability analysis 
predicts that the H-mode profiles with g;=3 can be realized when 
Go is kept to be greater than 0.9 and the current profile at the 
edge is fixed. This analysis also shows the stability of the TAC4 H- 
mode profiles will be sensitive to the edge current profile. (author). 


14514 (JAERI-Research—-94-037) A transport model of 
ohmically heated tokamaks. ‘Profile Consistency’ revisited. 
Aikawa, Hiroshi (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment). Japan 
Atomic Energy Research Inst., Tokyo (Japan). Nov 1994. 29p. Or- 
der Number DE95757793. Source: OSTI; NTIS; INIS. 

A new transport model of OH-plasmas is proposed. It can well 
interpret the so-called 'Profile Consistency’ and makes clear the 
other important transport issues. The transport treated in this 
model consists of the contribution from the skin-depth type of elec- 
tromagnetic turbulence in the inner region and electrostatic drift 
wave turbulence in the outer plasma with neoclassical ion contribu- 
tion over the whole area. In a low density regime the central core 
is dominated by both the electromagnetic turbulence and the neo- 
classical ion contribution while the transport of the outer plasma is 
replaced by the electrostatic drift wave turbulence. In a high density 
regime, on the other hand, the electromagnetic turbulence region is 
confined into a narrow region near the axis and almost all the other 
region is dominated by the neoclassical ion contribution and the 
electrostatic drift wave turbulence. As a result, this model follows 
the Neo-Alicator scaling i.e., density-proportional in a low density 
regime and density-saturated in a high density regime. The critical 
B-value (6*') separating these two regions is presented. (author). 


14515 (JINR-94-165, pp. 16-17) y-catalyzed fusion reac 
tions in a mixture of hydrogen Isotopes. Demin, D.L. (and 
others); Dzhelepov, V.P.; Filchenkov, V.V. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1994. In Experiments in 
Laboratory of Nuclear Problems of Joint Institute for Nuclear Re- 
search in 1994-1995. 105p. Order Number DE95624792. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. DEUTERIUM TARGET/muon-catalyzed 
fusion; TRITIUM TARGET/muon-catalyzed fusion; ELECTRON DE- 
TECTION; ELECTRON SPECTRA; NEUTRON DETECTION; 
SIGNAL-TO-NOISE RATIO 


14516 (LA-UR-95-211) “Bubble fusion”: Preliminary esti- 
mates of spherical micro-implosions in cavitating liquids. 
Krakowski, R.A. Los Alamos National Lab., NM (United States). 
[1995]. 7p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract W-7405-ENG-36. (CONF-950170-1: 
DOE/EPRI workshop on the physics of spherical continuous inertial 
fusion, Santa Fe, NM (United States), 12-14 Jan 1995). Order 
Number DE95006260. Source: OSTI; NTIS; GPO Dep. 

Liquids irradiated with intense ultrasonic waves can generate 
small cavities or bubbles. Upon nonlinear expansion to a state of 
disequilibrium, wherein the extemally imposed hydrostatic pressure 
far exceeds that of entrapped non-condensable gas, these bubbles 
undergo a rapid and violent collapse. This collapse, if symmetric, 
can generate high pressures and temperatures through a number 
of possible mechanisms. The simplest and oldest explanation sug- 
gests a focusing of the kinetic energy of all the surrounding liquid 
onto the collapsing bubble and the subsequent heating of en- 
trapped gases under either adiabatic or isothermal conditions. 
Although induced by externally imposed millisecond pressure oscil- 
lations, these collapses can occur on sub-microsecond timescales 
and are accompanied by picosecond light emissions; this combina- 
tion of sound and light is called sonoluminescence. Recent 
explanations of observed high temperatures and picosecond 
radiation pulses accompanying such collapses are based on the in- 
teraction of multiple shock waves that are launched off the inward 
cavity wall. Other potential explanations invoke dipole emissions in- 
duced by intermolecular collisions or the release of Casimir energy 
when a dielectric hole is filled. Conjectures have been made that 
the processes responsible for sonoluminescence may be extended 
to generated conditions where thermonuclear fusion might occur. 
Such an achievement would extend scientific interest in sonolumi- 
nescence out of a purely chemical context to include the study of 
matter subjected to more extreme conditions. The main goal of this 
“scoping” study is to understand better conditions where deuterium- 
tritium fusion might be observed in conjunction with 
micro-implosions in cavitating liquids; prognoses of fusion applica- 
tion at this point are unintended. 


14517 (LRP-510/95) Direct measurement of the damping 
of toroldicity induced Alfven eigenmodes. Fasoli, A. (Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP)); Lister, J.B.; Moret, 
J.M.; Lavanchy, P.; Marmillod, P.; Sharapov, S.; Borba, D.; Bosia, 
G.; Campbell, D.J.; Dobbing, J.A.; Gormezano, C.;.Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Jan 1995. 20p. Order Number 
DE95626014. Source: OSTI; NTIS; INIS. 

This paper presents the first direct experimental measurements 
of the damping of toroidicity induced Alfven eigenmodes (TAE), 
carried out in the JET tokamak. These measurements were ob- 
tained during the first experiments to drive these modes with 
antennas external to a tokamak plasma. Different regimes corre- 
sponding to different dominant TAE absorption mechanisms with a 
wide range of damping rates, 10-°<+/w<10-', have been identi- 
fied in ohmically heated plasma discharges using this new active 
diagnostic for Alfven eigenmodes. (author) 5 figs., tabs., 25 refs. 


14518 (NIFS-300) Dynamical model! of pressure-gradient- 
driven turbulence and shear flow generation in L-H transition. 
Sugama, H.; Horton, W. National Inst. for Fusion Science, Nagoya 
(Japan). Aug 1994. 19p. (IAEA-CN—60/D-P-I-11). Order Number 
DE95757801. Source: OSTI; NTIS; INIS. 

We present a dynamical model for the L-H transition consisting 
of three ordinary differential equations. This model describes tem- 
poral evolutions of three characteristic variables, i.e., the free 
energy contained in the pressure gradient, the turbulent kinetic 
energy and the shear flow energy in the resistive pressure- 
gradient-driven turbulence. The model equations have stationary 
solutions corresponding to the L and H-modes and their stabilities 
depend on the energy input to the peripheral region. Changing the 
energy input parameter yields the L to H and H to L transitions. 
We also find the parameter region in which the H-mode stationary 
solution becomes unstable and bifurcate to the limit cycle which 
shows periodic oscillations like ELM. It depends on the viscosity for 
the shear flow which the type of the L-H transition is, a first-order 
or second-order transition. (author). 


14519 (NIFS-301) Study of turbulence and plasma poten- 
tial in JIPP T-IIU tokamak. Hamada, Y. (and others); Nishizawa, 
A.; Kawasumi, Y. National Inst. for Fusion Science, Nagoya 


404 ERA Vol. 20, No. 6 


(Japan). Aug 1994. 15p. Order Number DE95757803. Source: 
OSTI; NTIS; INIS. 

By a novel use of 500 keV heavy ion beam probe(HIBP), the pre- 
cise profile of plasma potential, fast changes of plasma potential in 
case of sawtooth and pellet injection, and the local characteristics 
of plasma turbulence are observed in a tokamak plasma. (author). 


14520 (NIFS-302) ICRF heating in CHS. Nishimura, K. (and 
others); Kumazawa, R.; Mutoh, T. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Sep 1994. 17p. Order Number 
DE95757804. Source: OSTI; NTIS; INIS. 

ICRF heating experiments with five poloidal half-turn antennas 
have been carried out in Compact Helical System (CHS). These 
antennas designed for the inward shifted magnetic configuration 
(Rax=92.1cm) were installed in the high field side of helical field. A 
high power RF pulse is applied to a deuterium plasma with hydro- 
gen minority initiated by ECH or NBI. The plasma performance 
was mainly affected by the oxygen radiation which was reduced by 
more than 2 times by boronization. The plasma stored energy 
reached 2.2 kJ with 590 kW of RF power from 5 antennas and was 
sustained to the end of the RF pulse(60msec). Two-component ion 
energy spectrum was observed by NPA. The combined heating 
with NBI was also successful and achieved the increase in the 
stored energy of 0.8 kJ with 450 kW of RF power from 5 antennas. 
(author). 


14521 (NIFS-303) High beta experiments in CHS. Okamura, 
S. (and others); Matsuoka, K.; Nishimura, K. National Inst. for Fu- 
sion Science, Nagoya (Japan). Sep 1994. 18p. Order Number 
DE95757805. Source: OSTI; NTIS; INIS. 

High beta experiments were performed in the low-aspect-ratio 
helical device CHS with the volume-averaged equilibrium beta up 
to 2.1 %. These values (highest for helical systems) are obtained 
for high density plasmas in low magnetic field heated with two tan- 
gential neutral beams. Confinement improvement given by means 
of turning off gas puffing helped significantly to make high betas. 
Magnetic fluctuations increased with increasing beta, but finally 
stopped to increase in the beta range <G> > 1 %. The coherent 
modes appearing in the magnetic hill region showed strong depen- 
dence on the beta values. The dynamic poloidal field control was 
applied to suppress the outward plasma movement with the 
plasma pressure. Such an operation gave fixed boundary opera- 
tions of high beta plasmas in helical systems. (author). 


14522 (NIFS-304) Control of radial electric field in torus 
plasma. Ida, K. (and others); Idei, H.; Sanuki, H. National Inst. for 
Fusion Science, Nagoya (Japan). Sep 1994. 11p. Order Number 
DE95757806. Source: OST]; NTIS; INIS. 

The radial electric fields is controlled by changing the direction of 
neutral beam from co to counter to plasma current in tokamak, 
while it is controlled by the 2nd harmonic ECH and NBI and pellet 
injection in heliotron/torsatron. (author). 


14523 (NIFS-305) Behavior of magnetic islands in 3D MHD 
equilibria of helical devices. Hayashi, T. (and others); Sato, T.; 
Nakajima, N. National Inst. for Fusion Science, Nagoya (Japan). 
Sep 1994. 13p. Order Number DE95757807. Source: OSTI; NTIS; 
INIS. 

Magnetic island formation in three-dimensional finite-6 equilibria 
in the H-1 Heliac is studied by using the HINT code. It is found that 
the size of a dangerous island should increase with 6 but that a 
destruction of the equilibrium at low 6 is avoided because the rota- 
tional transform evolves to exclude the rational surface concerned. 
At higher 6 there is evidence of near-resonant flux surface defor- 
mations which may lead to an equilibrium limit. A reconnected 
equilibrium at still higher 6 exhibits a double island structure which 
is similar to homoclinic phase portraits which have been observed 
after separatrix reconnection in Hamiltonian systems. Physical 
mechanism of the island formation in finite-G helical equilibria is in- 
vestigated to confirm there are cases where the global effect of the 
Pfirsch-Schlueter currents is important. The earlier theory is ex- 
tended to elucidate the occurence of the complete self-healing of 
island when the resistive interchange criterion satisfied. (author). 


14524 (NIFS-306) Monte Carlo simulation for ICRF heating 
in heliotronftorsatrons. Murakami, S.; Okamoto, M.; Nakajima, 





N.; Watanabe, K.Y.; Watari, T.; Mutoh, T.; Kumazawa, R.; Seki, T. 
National Inst. for Fusion Science, Nagoya (Japan). Sep 1994. 16p. 
Order Number DE95757808. Source: OSTI; NTIS; INIS. 

A Monte Carlo simulation code has been developed for studying 
ICRF minority heating in heliotron/torsatrons, which includes com- 
plicated orbits of high energetic particles, Coulomb collisions, 
interactions between the particles and the applied RF-field, and the 
self-determined radial electric field in the finite G equilibrium. Calcu- 
lations have been carried out using the code to study physics of 
ICRF minority heating in heliotron/torsatrons taking the Large 
Helical Device as an example. The radial electric field is self- 
consistently determined taking into account orbit loss of accelerated 
minority ions. Common characteristics of physics of ICRF minority 
heating in heliotron/torsatrons, such as effects of finite 6, location 
of resonance layer, finite Kparaiei, localization of the RF-field, minor- 
ity species, and the radial electric field, are clarified. (author). 


14525 (NIFS-308) Evolution of magnetic islands in a He- 
liac. Hayashi, T.; Sato, T.; Gardner, H.J.; Meiss, J.D. National Inst. 
for Fusion Science, Nagoya (Japan). Sep 1994. 25p. Order Num- 
ber DE95757810. Source: OSTI; NTIS; INIS. 

Simulations of three-dimensional equilibria in the H-1 Heliac with 
the HINT code show that the size of a dangerous magnetic island 
should increase with plasma pressure but that a destruction of the 
equilibrium at low 6 is avoided because the rotational transform 
evolves to exclude the rational surface concerned. At higher pres- 
sures there is evidence of near-resonant flux surface deformations 
which may lead to an equilibrium limit. A reconnected equilibrium 
at still higher pressures exhibits a double island structure which is 
similar to homoclinic phase portraits which have been observed af- 
ter separatrix reconnection in Hamiltonian systems. (author). 


14526 (NIFS-309) Intermittent energy bursts and recurrent 
topological change of a twisting magnetic flux tube. Amo, Hi- 
royoshi; Sato, Tetsuya; Kageyama, Akira. National Inst. for Fusion 
Science, Nagoya (Japan). Sep 1994. 21p. Order Number 
DE95757802. Source: OSTI; NTIS; INIS. 

When continuously twisted, a magnetic flux tube suffers a large 
kink distortion in the middle part of the tube, like a knot-of-tension 
instability of a bundle of twisted rubber strings, and reconnection is 
triggered starting with the twisted field lines and quickly proceeding 
to the untwisted field lines at the twist-untwist boundary, whereby a 
giant burst-like energy release takes place. Subsequently, bursts 
occur intermittently and reconnection advances deeper into the un- 
twisted region. Then, a companion pair of the linked twist-untwist 
flux tubes reconnect with each other to return to the original ax- 
isymmetric tube. The process is thus repeatable. (author). 


14527 (NIFS-310) Effect of anomalous plasma transport 
on radial electric field in torsatron/heliotron. Yamagishi, T. 
(Fukui Inst. of Tech. (Japan)); Sanuki, H. National Inst. for Fusion 
Science, Nagoya (Japan). Sep 1994. 24p. Order Number 
DE95757811. Source: OSTI; NTIS; INIS. 

Anomalous cross field plasma fluxes induced by the electric field 
fluctuations has been evaluated in a rotating plasma with shear 
flow in a helical system. The plasma rotation frequency due to the 
radial electric fied makes the Doppler frequency shift which does 
not explicitly affect the cross field flux. The anomalous ion flux is 
evaluated by the ion curvature drift resonance continuum in the test 
particle model. The curvature drift resonance induces a new force 
term <B>'/<B> which did not make large influence in the ion flux. 
The shear flow term in the anomalous flux combined with the elec- 
tric field in neoclassical flux reduces to a first order differential 
equation which governs the radial profile of the electric field. A gen- 
eral exact analytical solution for the differential equation is derived 
and a simple approximate solution for the radial electric field is also 
given. Numerical results indicate that the shear flow effect is impor- 
tant for the anomalous cross field flux and for determination of the 
radial electric field particularly in the peripheral region. (author). 


14528 (NIFS-PROC—18, pp. 46-54) Measurements of 20 
GHz high-power microwaves output from a large diameter 
plasma filled backward wave oscillator. Kurashina, Ken-ichi (Ni- 
igata Univ. (Japan). Faculty of Engineering); Kim, Won-Sop; Ogura, 
Kazuo; Minami, Kazuo; Watanabe, Tsuguhiro; Sugito, Syouji. Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Jun 1994. 
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(CONF-931287—: Research meeting on ‘physics of high energy 
density plasmas produced by pulsed power’, Nagoya (Japan), 17- 
18 Dec 1993). In Physics of high energy density plasmas produced 
by pulsed power. 219p. Order Number DE95703927. Source: 
OSTI; NTIS; INIS. 

A large diameter plasma filled backward wave oscillator(BWO) is 
investigated experimentally. The parameters of slow wave structure 
are chosen so that the oscillation frequency is about 20 GHz at 60 
keV beam energy. plasma is produced by the beam and it has fa- 
vorable effects on beam propagation and Cerenkov oscillation. The 
output power of the BWO with plasma is observed to be 3-6 times 
that of vacuum BWO. The power level of several kW and efficiency 
is about 0.01% are obtained. The output power strongly enhanced 
when the guiding magnetic field approaches to the fundamental 
electron cyclotron resonance. The maximum power of 490 kW with 
an efficiency of 4% is achieved even for a relatively low beam en- 
ergy of 60 keV. (author). 


14529 (NIFS-PROC—18, pp. 163-172) Common understand- 
ings of phenomena in z-pinches. Takasugi, Keiichi (Nihon Univ., 
Tokyo (Japan). Atomic Energy Research Inst.); Suzuki, Hideaki; 
Miyamoto, Tetsu; Moriyama, Kinya. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Jun 1994. (CONF-931287-: Research 
meeting on ‘physics of high energy density plasmas produced by 
pulsed power’, Nagoya (Japan), 17-18 Dec 1993). In Physics of 
high energy density plasmas produced by pulsed power. 219p. 
Order Number DE95703927. Source: OSTI; NTIS; INIS. 

Common problems which are observed in gas-puff z-pinch ex- 
periments are discussed. The crowbar of plasma current is 
observed in z-pinches which automatically occurs due to shortcir- 
cuiting near the power feed. The emissivity of x-ray increases with 
z of the operating gas. The higher the z of the gas, the larger the 
input energy during the contraction. (author). 


14530 (ORNL/TM-12891) Third-order-accurate numerical 
methods for efficient, large time-step solutions of mixed linear 
and nonlinear problems. Cobb, J.W. Oak Ridge National Lab., 
TN (United States). Feb 1995. 52p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE95009184. Source: OSTI; NTIS; INIS; GPO Dep. 

There is an increasing need for more accurate numerical meth- 
ods for large-scale nonlinear magneto-fluid turbulence calculations. 
These methods should not only increase the current state of the 
art in terms of accuracy, but should also continue to optimize other 
desired properties such as simplicity, minimized computation, mini- 
mized memory requirements, and robust stability. This includes the 
ability to stably solve stiff problems with long time-steps. This work 
discusses a general methodology for deriving higher-order numeri- 
cal methods. It also discusses how the selection of various choices 
can affect the desired properties. The explicit discussion focuses 
on third-order Runge-Kutta methods, including general solutions 
and five examples. The study investigates the linear numerical 
analysis of these methods, including their accuracy, general stabil- 
ity, and stiff stability. Additional appendices discuss linear multistep 
methods, discuss directions for further work, and exhibit numerical 
analysis results for some other commonly used lower-order meth- 
ods. 


14531 (PPPL-3051) Measurements of the production and 
transport of helium ash on the TFTR Tokamak. Synakowski, 
E.J. (and others); Bell, R.E.; Budny, R.V. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Mar 1995. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO2- 
76CH03073. Order Number DE95009387. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Helium ash production and transport have been measured in 
TFTR deuterium-tritium plasmas using charge-exchange recombi- 
nation spectroscopy. The helium ash confinement time, including 
recycling effects, is 6-10 times the energy confinement time and is 
compatible with sustained ignition in a reactor. The ash confine- 
ment time is dominated by edge pumping rates rather than core 
transport. The measured evolution of the local thermal ash density 
agrees with modeling, indicating that alpha particle slowing-down 
calculations used in the modeling are reasonable. 
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14532 (PPPL-3052) A generalized gyrokinetic Poisson 
solver. Lin, Z.; Lee, W.W. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Mar 1995. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE95009407. Source: OSTI; NTIS; INIS; GPO Dep. 

A generalized gyrokinetic Poisson solver has been developed, 
which employs local operations in the configuration space to com- 
pute the polarization density response. The new technique is based 
on the actual physical process of gyrophase-averaging. It is useful 
for nonlocal simulations using general geometry equilibrium. Since 
it utilizes local operations rather than the global ones such as FFT, 
the new method is most amenable to massively parallel algorithms. 


14533 (PPPL-3053) On the dynamics of turbulent trans- 
port near marginal stability. Diamond, P.H. (California Univ., San 
Diego, La Jolla, CA (United States). Dept. of Physics); Hahm, T.S. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1995. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073 ; FG03-88ER53275. Or- 
der Number DE95008706. Source: OSTI; NTIS; INIS; GPO Dep. 

A general methodology for describing the dynamics of transport 
near marginal stability is formulated. Marginal stability is a special 
case of the more general phenomenon of self-organized criticality. 
Simple, one field models of the dynamics of tokamak plasma self- 
organized criticality have been constructed, and include relevant 
features such as sheared mean flow and transport bifurcations. In 
such models, slow mode (i.e. large scale, low frequency transport 
events) correlation times determine the behavior of transport dy- 
namics near marginal stability. To illustrate this, impulse response 
scaling exponents (z) and turbulent diffusivities (D) have been cal- 
culated for the minimal (Burgers) and sheared flow models. For the 
minimal model, z = 1 (indicating ballastic propagation) and D 
~(So7)'/5, where So? is the noise strength. With an identically 
structured noise spectrum and flow with shearing rate exceeding 
the ambient decorrelation rate for the largest scale transport 
events, diffusion is recovered with z = 2 and D ~ (So°)°/*. This 
indicates a qualitative change in the dynamics, as well as a reduc- 
tion in losses. These results are consistent with recent findings 
from p scaling scans. Several tokamak transport experiments are 
suggested. 


14534 (PPPL-3055) ICRF heating of deuterium-tritium plas- 
mas in TFTR. Taylor, G.; Murakami, M.; Adler, H. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Mar 1995. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. (CONF-9409247--2: International Atomic En- 
ergy Agency conference, Vienna (Austria), 19-21 Sep 1994). Order 
Number DE95008719. Source: OSTI; NTIS; INIS; GPO Dep. 

The first experiments to heat D-T plasmas in the ion cyclotron 
range of frequencies (ICRF) have been performed on the Tokamak 
Fusion Test Reactor (TFTR). These experiments have two major 
objectives: to study the RF physics of ICRF-heated D-T plasmas 
and to enhance the performance of D-T discharges. Experiments 
have been conducted at 43 MHz with out-of-phase current strap 
excitation to explore n7/ne concentrations up to approximately 40%. 
In these experiments n/n. was limited by D recycling from the car- 
bon walls. The location of the T resonance was varied by changing 
the toroidal magnetic field, and the RF power was modulated 
(fmog=5-10 Hz) to elucidate competing heating mechanisms. Up to 
5.8 MW of ICRF heating has been coupled into D-T plasmas. The 
addition of 5.5 MW of ICRF heating to a D-T supershot resulted in 
an increase in central ion temperature from 26 to 36 keV and an 
increase in central electron temperature from 8 to 10.5 keV. Up to 
80% of the absorbed ICRF power was coupled directly to ions, in 
good agreement with computer code predictions. These results ex- 
trapolate to efficient T heating in future devices such as ITER. 


14535 


(PPPL-3056) Measurement of limiter heating due to 
fusion product losses during high fusion power deuterium- 
tritium operation of TFTR. Janos, A.; Owens, D.K.; Darrow, D.; 
Redi, M.; Zarnstorff, M.; Zweben, S. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Mar 1995. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 


76CH03073. (CONF-940552-41: 10. topical conference on 
high-temperature plasma diagnostics, Rochester, NY (United 


406 ERA Vol. 20, No. 6 


States), 8-12 May 1994). Order Number DE95008717. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Preliminary analysis has been completed on measurements of 
limiter heating during high fusion power deuterium-tritium (D-T) 
operation of TFTR, in an attempt to identify heating from alpha par- 
ticle losses. Recent operation of TFTR with a 50-50 mix of D-T has 
resulted in fusion power output (~ 6.2 MW) orders of magnitude 
above what was previously achieved on TFTR. A significantly 
larger absolute number of particles and energy from fusion prod- 
ucts compared to D-D operation is expected to be lost to the 
limiters. Measurements were made in the vicinity of the midplane 
(+ 30°) with thermocouples mounted on the tiles of an outboard 
limiter. Comparisons were made -between discharges which were 
similar except for the mix of deuterium and tritium beam sources. 
Power and energy estimates of predicted alpha losses were as 
high as 0.13 MW and 64 kJ. Depending on what portion of the lim- 
iters absorbed this energy, temperature rises of up to 42 °C could 
be expected, corresponding to a heat load of 0.69 MJ/m? over a 
0.5 sec period, or a power load of 1.4 MW/m?. There was a mea- 
surable increase in the limiter tile temperature as the fusion power 
yield increased with a more reactive mixture of D and T at constant 
beam power during high power D-T operation. Analysis of the data 
is being conducted to see if the alpha heating component can be 
extracted. Measured temperature increases were no greater than 1 
°C, indicating that there was probably neither an unexpectedly 
large fraction of lost particles nor unexpected localization of the 
losses. Limits on the stochastic ripple loss contribution from alphas 
can be deduced. 


14536 (PPPL-3057) Foil deposition alpha collector probe 
for TFTR’s D-T phase. Hermann, H.W. (Princeton Univ., NJ 
(United States). Plasma Physics Lab.); Darrow, D.S.; Timberlake, 
J.; Zweben, S.J.; Chong, G.P.; Pitcher, C.S.; Macaulay-Newcombe, 
R.G. Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-940552-42: 10. 
topical conference on high-temperature plasma _ diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE95008718. Source: OSTI; NTIS; INIS; GPO Dep. 

A new foil deposition alpha collector sample probe has been de- 
veloped for TFTR’s D-T phase. D-T fusion produced alpha particles 
escaping from the plasma are implanted in nickel foils located in a 
series of collimating ports on the detector. The nickel foils are re- 
moved from the tokamak after exposure to one or more plasma 
discharges and analyzed for helium content. This detector is in- 
tended to provide improved alpha particle energy resolution and 
pitch angle coverage over existing lost alpha detectors, and to pro- 
vide an absolutely calibrated cross-check with these detectors. The 
ability to resolve between separate energy components of alpha 
particle loss is estimated to be ~ 20%. A full 360° of pitch angle 
coverage is provided for by 8 channels having an acceptance range 
of ~ 53° per channel. These detectors will be useful in characteriz- 
ing classical and anomalous alpha losses and any collective alpha 
instabilities that may be excited during the D-T campaign of TFTR. 


14537 (PPPL-3058) Improvements in the CHERS system 
for DT experiments on TFTR. Bush, C.E.; Bell, R.; Synakowski, 
E.J. Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1995. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-940552-40: 10. 
topical conference on high-temperature plasma diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE95008716. Source: OSTI; NTIS; INIS; GPO Dep. 

Improvements in the charge exchange recombination spec- 
troscopy (CHERS) system have resulted in accurate measurements 
of T; and V4 profiles during DT experiments. These include moving 
the spectrometer detector array and electronics farther away from 
the tokamak to a low neutron flux location. This relocation has also 
improved access to all components of the system. Also, a 
nonplasma-viewing calibration fiber system was added to monitor 
the change in fiber transmission due to the high flux DT neutrons. 
Narrowband filtered light transmitted through the calibration fiber is 
now used as a reference for the VO measurement. At the highest 
neutron flux of ~ 2.5 x 10'® neutrons/see (fusion power ~ 6.2 
MW) a modest 5% decrease in fiber transmission was observed. 





Corrections for transmission loss are made and T; (r,t) and abso- 


lute Vp; (r,t) profiles are automatically calculated within four 
minutes of every shot. 


14538 (PPPL-3061) Absolute calibration of TFTR neutron 
detectors for D-T plasma operation. Jassby, D.L. (Princeton 
Univ., NJ (United States). Plasma Physics Lab.); Johnson, L.C.; 
Roquemore, A.L.; Strachan, J.D.; Johnson, D.W.; Medley, S.S.; 
Young, K.M.; Barnes, C.W. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Mar 1995. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-940552-39: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE95008713. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The two most sensitive TFTR fission-chamber detectors were 
absolutely calibrated in situ by a D-T neutron generator (~5 x 107 
Vs) rotated once around the torus in each direction, with data 
taken at about 45 positions. The combined uncertainty for deter- 
mining fusion neutron rates, including the uncertainty in the total 
neutron generator output (+9%), counting statistics, the effect of 
coil coolant, detector stability, cross-calibration to the current mode 
or log Campbell mode and to other fission chambers, and plasma 
position variation, is about +13%. The NE-451 (ZnS) scintillators 
and “He proportional counters that view the plasma in up to 10 
collimated sightlines were calibrated by scanning. the neutron gen- 
erator radially and toroidally in the horizontal midplane across the 
flight tubes of 7 cm diameter. Spatial integration of the detector re- 
sponses using the calibrated signal per unit chord-integrated 
neutron emission gives the global neutron source strength with an 


overall uncertainty of +14% for the scintillators and +15% for the 
4He counters. 


14539 (PPPL-3064) Cross-calibration of neutron detectors 


for deuterium-tritium operation in TFTR. Johnson, L.C. (Prince- 
ton Univ., NJ (United States). Plasma Physics Lab.); Jassby, D.L.; 
Roquemore, A.L.; Strachan, J.D.; Barnes, C.W.; Duong, H.H.; Hei- 


dbrink, W.E.; Ruskov, E.; Loughlin, M.J. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Mar 1995. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-940552-46: 10. topical conference on 
high-temperature plasma diagnostics, Rochester, NY (United 
States), 8-12 May 1994). Order Number DE95009392. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the initial deuterium-tritium experiments on TFTR, neutron 
emission was measured with °°5U and 295U fission chambers, sili- 
con surface barrier diodes, spatially collimated “He proportional 
counters and ZnS scintillators, and a variety of elemental activation 
foils. The activation foils, *He counters and silicon diodes can dis- 
criminate between 14 MeV and 2.5 MeV neutrons. The other 
detectors respond to both DD and DT neutrons but are more sen- 
sitive to the latter. The proportional counters, scintillators, and 
some of the fission chambers were calibrated absolutely, using a 
14-MeV neutron generator positioned at numerous locations inside 
the TFTR vacuum vessel. Although the directly calibrated systems 
were saturated during the highest power deuterium-tritium opera- 
tion, they allowed cross-calibration of less sensitive fission 
chambers and silicon diodes. The estimated absolute accuracy of 
the uncertainty-weighted mean of these cross-calibrations, com- 
bined with an independent calibration derived from activation foil 
determinations of total neutron yield is +7%. 


14540 (PPPL-3065) Recent results from the TFTR ICRF DT 
Program. Rogers, J.H. (and others); Darrow, D.; Majeski, R. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1995. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03073. (CONF-9406270-3: 21. EPS 
conference on controlled fusion and plasma physics, Montpellier 
(France), 27 Jun - 1 jul 1994). Order Number DE95008710. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The first experiments to be performed with ICRF heating of DT 
plasmas are reported. ICRF heating of minority ions, tritium (sec- 
ond harmonic resonance), as well as direct electron heating are 
being performed during the DT phase of TFTR. RF power modula- 
tion and Fourier transform techniques are used to attempt to 
elucidate the competition between tritium second harmonic, direct 
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electron, and He fundamental heating in DT plasmas. A significant 
fraction of the RF power has been found to couple to the tritium 
ions via second harmonic heating. Relevant RF coupling physics is 
investigated using He minority heating (43 MHz), H minority heat- 
ing (64 MHz), and mode conversion (43 MHz, comparable 
densities of He and “He) at a toroidal field of 4.5T. 


14541 (PPPL-3066) TFTR 60 GHz alpha particle collective 
Thomson Scattering diagnostic. Machuzak, J.S. (Massachusetts 
inst. of Tech., Cambridge, MA (United States)); Woskov, P.P.; 

; Cheung, P.Y.; 
Russell, D.A.; Bindslev, H. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Mar 1995. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-940552-36: 10. topical conference on high-temperature 
plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE95008709. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A 60 GHz gyrotron collective Thomson Scattering alpha particle 
diagnostic has been implemented for the D-T period on TFM. Gy- 
rotron power of 0.1-1 kW in pulses of up to 1 second can be 
launched in X-mode. Efficient corrugated waveguides are used with 
antennaes and vacuum windows of the TFTR Microwave Scatter- 
ing system. A multichannel synchronous detector receiver system 
and spectrum analyzer acquire the scattered signals. A 200 
Megasample/sec digitizer is used to resolve fine structure in the 
frequency spectrum. By scattering nearly perpendicular to the mag- 
netic field, this experiment will take advantage of an enhancement 
of the scattered signal which results from the interaction of the al- 
pha particles with plasma resonances in the lower hybrid frequency 
range. Significant enhancements are expected, which will make 
these measurements possible with gyrotron power less than 1 kW, 
while maintaining an acceptable signal to noise ratio. We hope to 
extract alpha particle density and velocity distribution functions 
from the data. The D and T fuel densities and temperatures may 
also be obtainable by measurement of the respective ion cyclotron 
harmonic frequencies. 


14542 (PPPL-3067) Implementation of the a-CHERS diag- 
nostic for D-T operation of TFTR. McKee, G.R. (Wisconsin Univ., 
Madison, WI (United States). Dept. of Energy); Fonck, R.J.; Strat- 
ton, F.K. Princeton Univ., NJ (United States). Plasma Physics Lab. 
[1995]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-940552-37: 10. 
topical conference on high-temperature plasma diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE95008708. Source: OSTI; NTIS; INIS; GPO Dep. 

The a-CHERS diagnostic is a high throughput charge exchange 
recombination spectroscopy diagnostic designed to measure the 
density profile and time evolution of 0-500 keV alpha particles dur- 
ing D-T operation of TFTR. Following successful tests with a 
prototype (a-CHERS system, an improved, multi-channel system 
has been installed for D-T Operation. Three spatial channels may 
be observed simultaneously, and the spectral resolution of 0.5 nm 
permits increased alpha energy resolution and improved impurity 
line identification. More efficient coupling optics between the spec- 
trometer and CCD detectors have increased the light throughput, 
and radiation shielding has been installed around the detectors and 
spectrometers to eliminate the neutron/gamma ray noise observed 
in high power D-D plasmas. 


14543 (PPPL-3068) Plasma-surface interactions in TFTR 
D-T experiments. Owens, D.K. (Princeton Univ., NJ (United 
States). Plasma Physics Lab.); Adler, H.; Alling, P. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Mar 1995. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. (CONF-940580-25: 11. international confer- 
ence on plasma surface interactions in controlled fusion devices, 
Mito (Japan), 23-27 May 1994). Order Number DE95009406. 
Source: OSTI; NTIS; INIS; GPO Dep. 

TFTR has begun its campaign to study deuterium-tritium fusion 
under reactor-like conditions. Variable amounts of deuterium and 
tritium neutral beam power have been used to maximize fusion 
power, study alpha heating, investigate alpha particle confinement, 
and search for alpha driven plasma instabilities. Additional areas of 
study include energy and particle transport and confinement, ICRF 


ERA Vol. 20, No. 6 407 





70 PLASMA PHYSICS AND FUSION 
7003 Plasma Physics and Fusion Research 


heating schemes for DT plasmas, tritium retention, and fusion in 
high 8p plasmas. The majority of this work is done in the TFTR su- 
pershot confinement regime. To obtain supershots, extensive limiter 
conditioning using helium fueled ohmic discharges and lithium pel- 
let injection into ohmic and neutral beam heated plasmas is 
performed, resulting in a low recycling limiter. The relationship be- 
tween recycling and core plasma confinement has been studied by 
using helium, deuterium and high-Z gas puffs to simulate high re- 
cycling limiter conditions. These studies show that confinement in 
TFTR supershots is very sensitive to the influx of neutral particles 
at the plasma edge. 


14544 (PPPL-3072) Spectroscopic diagnostics of tritium 
recycling in TFTR. Skinner, C.H.; Stotler, D.P.; Adler, H.; Ram- 
sey, A.T. Princeton Univ., NJ (United States). Plasma Physics Lab. 
Mar 1995. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-940552-44: 10. 
topical conference on high-temperature plasma _ diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE95009391. Source: OSTI; NTIS; INIS; GPO Dep. 

The authors present the first spectroscopic measurements of 
tritium Balmer-alpha (T,.) emission from a fusion plasma. A Fabry- 
Perot interferometer is used to measure the Ha, Da, Ta spectrum 
in the current D-T a experimental campaign on TFTR and the con- 
tributions of H, D and T are separated by spectral analysis. The Ta 
line was measurable at concentrations Ta/(Ha + Da + Ta) down to 
2%. 


14545 (PPPL-3076) Deuterium and tritium experiments on 
TFTR. Strachan, J.D. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); Adler, H.; Barnes, C.W. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Mar 1995. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-9406270—2: 21. EPS conference on controlled 
fusion and plasma physics, Montpellier (France), 27 Jun - 1 jul 
1994). Order Number DE95008707. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Three initial campaigns to increase the fusion power in DT plas- 
mas on the Tokamak Fusion Test Reactor [TFTR] prior to July 
1994 are described. The first campaign was dedicated to obtaining 
>5 MW of fusion power while avoiding MHD events similar to the 
JET X-event. The second was aimed at producing maximum fusion 
power irrespective of proximity to MHD limits, and achieved 9 MW 
limited by a disruption. The third campaign increased the energy 
confinement time using lithium pellet conditioning with the hope of 
increasing the ratio of alpha heating to beam heating. 


14546 (PPPL-3082) Characteristics of confinement and fu- 
sion reactivity in JT-60U high-6p and TFTR supershot regimes 
with deuterium neutral beam injection. Park, H.K.; Bell, M.G.; 
Yamada, M. Princeton Univ., NJ (United States). Plasma Physics 
Lab. Mar 1995. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. (IAEA-CN— 
60/A2/4-P-1; CONF-940933-40: 15. international conference on 
plasma physics and controlled nuclear fusion research, Madrid 
(Spain), 26 Sep - 1 oct 1994). Order Number DE95009398. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The high performance regimes achieved in JT-60U and TFTR 
have produced peak DD fusion neutron rates up to 5.6 x 10'®/s for 
similar heating beam powers, in spite of considerable differences in 
machine operation and plasma configuration. A common scaling for 
the DD fusion neutron rate (Spp « Pabe*° Hne Vp~°*) is obtained, 
where Pare and Hne are the absorbed beam power and beam fuel- 
ing peaking factor, respectively, and Vp is the plasma volume. The 
maximum stored energy obtained in each machine has been up to 
5.4 MJ in TFTR and 8.7 MJ in JT-60U. Further improvements in 
the fusion neutron rate and the stored energy are limited by the B- 
limit in Troyon range, By ~ 2.0-2.5. A common scaling for the 
stored energy (Wit « PabsVpHne’) is also proposed. 


14547 (PPPL-3085) TAE modes and MHD activity in TFTR 
DT plasmas. Fredrickson, E.; Batha, S.; Bell, M. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Mar 1995. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. (IAEA-CN-60/A-2-II-5; CONF-940933—-41: 15. 
international conference on plasma physics and controlled nuclear 
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fusion research, Madrid (Spain), 26 Sep - 1 oct 1994). Order Num- 
ber DE95009396. Source: OSTI; NTIS; INIS; GPO Dep. 

The high power deuterium and tritium experiments on TFTR 
have produced fusion a parameters similar to those expected on 
ITER. The achieved 6,/8 and the Rv6. in TFRR D-T shots are 
1/2 to 1/3 those predicted in the ITER EDA. Studies of the initial 
TFTR D-T plasmas find no evidence that the presence of the fast 
fusion a population has affected the stability of MHD, with the pos- 
sible exception of Toroidal Alfven Eigenmodes (TAE’s). The initial 
TFTR DT plasmas had MHD activity similar to that commonly seen 
in deuterium plasmas. Operation of TFTR at plasma currents of 
2.0-2.5 MA has greatly reduced the deleterious effects of MHD 
commonly observed at lower currents. Even at these higher cur- 
rents, the performance of TFTR is limited by G-limit disruptions. 
The effects of MHD on D-T fusion a's was similar to effects ob- 
served on other fusion products in D only plasmas. 


14548 (PPPL-3086) Mode conversion studies in TFTR. Ma- 
jeski, R.; Fisch, N.J.; Adler, H. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Mar 1995. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
(IAEA-CN-60/A-3-I-4; CONF-940933-39: 15. international confer- 
ence on plasma physics and controlled nuclear fusion research, 
Madrid (Spain), 26 Sep - 1 oct 1994). Order Number DE95009386. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Mode converted lon Bernstein Waves (IBW) have important po- 
tential applications in tokamak reactors. These applications include 
on or off axis electron heating and current drive and the channeling 
of alpha particle power for both current drive and increased reactiv- 
ity. Efficient mode conversion electron heating with a low field side 
antenna, with both on and off axis power deposition, has been 
demonstrated for the first time in TFTR in D°He-*He plasmas. Up 
to 80% of the lon Cyclotron Range of Frequency (ICRF) power is 
coupled to electrons at the mode conversion surface. Experiments 
during deuterium and tritium neutral beam injection (NBI) indicate 
that good mode conversion efficiency can be maintained during 
NBI if sufficient *He is present. No evidence of strong alpha parti- 
cle heating by the IBW is seen. Recent modeling indicates that if 
the mode converted IBW is preferentially excited off the horizontal 
midplane then the resultant high poloidal mode number wave may 
channel alpha particle power to either electrons or ions. In TFTR 
both the propagation of the IBW and its effect on the alpha particle 
population is being investigated. Experiments with 2 MW of ICRF 
power launched with + 90° antenna phasing for current drive show 
that electron heating and sawtooth activity depend strongly on the 
direction of the launched wave. The noninductively driven current 
could not be experimentally determined in these relatively high 
plasma current, short pulse discharges. Experiments at higher RF 
power and lower plasma current are planned to determine on and 
off axis current drive efficiency. 


14549 (PPPL-3088) Measurements of escaping alphas in 
the TFTR DT experiments. Zweben, S.J.; Darrow, D.S.; Her- 
rmann, H.W. Princeton Univ., NJ (United States). Plasma Physics 
Lab. Mar 1995. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. (CONF- 
9406270-7: 21. EPS conference on controlled fusion and plasma 
physics, Montpellier (France), 27 Jun - 1 jul 1994). Order Number 
DE95009397. Source: OSTI; NTIS; INIS; GPO Dep. 

Alpha particle loss to the wall of TFTR has been measured dur- 
ing the initial TFTR DT run period. These measurements were 
made with the same lost alpha scintillator detector system used 
previously for DD fusion products, except for a switch of the scintil- 
lator material from zinc sulfide (P31) to yttrium aluminate (P46) to 
insure a linear response up to the maximum alpha flux expected in 
DT. The alpha loss signals in DT are ~ 100 times larger than the 
DD fusion product loss signals, as expected from the neutron rates 
and the relative sensitivity to DT vs. DD fusion products. 


14550 (PPPL-3090) Toroidal Alfven Eigenmode induced 
ripple trapping. White, R.B.; Fredrickson, E.; Darrow, D.; Zarn- 
storff, M.; Wilson, R.; Zweben, S.; Hill, K.; Chen, Yang, Fu, 
Guoyong. Princeton Univ., NJ (United States). Plasma Physics 
Lab. Mar 1995. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. Order Number 
DE95009408. Source: OSTI; NTIS; INIS; GPO Dep. 





Toroidal Alfven Eigenmodes are shown to be capable of inducing 
ripple trapping of high energy particles in tokamaks, causing intense 
localized particle loss. The effect has been observed in TFTR. 


14551 (UCRL-JC—115909) Techniques and results of 
tokamak-edge simulation. Smith, G.R. (Lawrence Livermore Na- 
tional Lab., CA (United States)); Brown, P.N.; Rensink, M.E.; 
Rognlien, T.D.; Campbell, R.B.; Knoll, D.A.; McHugh, P.R. 
Lawrence Livermore National Lab., CA (United States). 20 May 
1994. 13p. Sponsored by USDOE, Washington, DC (United 
States). (CONF-940580-24: 11. international conference on 
plasma surface interactions in controlled fusion devices, Mito 
(Japan), 23-27 May 1994). Order Number DE95008075. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper describes recent development of the UEDGE code in 
three important areas. (1) Non-orthogonal grids allow accurate 
treatment of experimental geometries in which divertor plates inter- 
sect flux surfaces at oblique angles. (2) Radating impurities are 
included by means of one or more continuity equations that 
describe transport and sources, and sinks due to ionization and re- 
combination processes. (3) Advanced iterative methods that reduce 
storage and execution time allow us to find fully converged solu- 
tions of larger problems (i.e., finer grids). Sample calculations are 
presented to illustrate these development. 


14552 (UCRL-JC—117939) A numerical study of ultra-short- 
pulse reflectometry. Cohen, B.|. (Lawrence Livermore National 
Lab., CA (United States)); Afeyan, B.B.; Chou, A.E.; Luhmann, 
N.C. Jr. Lawrence Livermore National Lab., CA (United States). 
May 1994. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48 FG03-86ER53225. 
(CONF-940552-43: 10. topical conference on high-temperature 


plasma diagnostics, Rochester, NY (United States), 8-12 May 
1994). Order Number DE95008070. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Ultra-short-pulse reflectometry is studied by means of the numer- 
ical integration of a one-dimensional full-wave equation for ordinary 


modes propagating in a plasma. The numerical calculations illus- 
trate the potential of using the reflection of ultra-short-pulse, 
microwaves as an effective probe of the density profile even in the 
presence of significant density fluctuations. The difference in time 
delays of differing frequency components of the microwaves can 
be used to deduce the density profile. The modification of the re- 
flected pulses in the presence of density fluctuations is examined 
and can be understood based on considerations of Bragg reso- 
nance. A simple and effective profile-reconstruction algorithm using 
the zero-crossings of the reflected pulse and subsequent Abel 
inversion is demonstrated. The robustness of the profile recon- 
struction algorithm in the presence of a sufficiently small amplitude 
density perturbation is assessed. 


14553 (UCRL-JC—119307) Theoretical aspects of energy 
confinement in spheromaks. Fowler, T.K. Lawrence Livermore 
National Lab., CA (United States). 16 Nov 1994. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-9407169-1: Workshop on establishing the 
hysics basis needed to access the potential of compact toroidal re- 
actors, Oak Ridge, TN (United States), 19-31 Jul 1994). Order 
Number DE95008079. Source: OSTI; NTIS; INIS; GPO Dep. 

It is shown that, despite the poor global energy confinement ob- 
served in spheromak experiments to date, the long-term prospects 
may be favorable as spheromaks are scaled to larger size and 
higher temperatures. The present performance is traced to exces- 
sive magnetic energy loss at the edge compared to tokamaks and 
heat transport due to magnetic fluctuations, both of which should 
scale away as the temperature increases. 


14554 (UCRL-JC—119309) Observation on radiation trans- 
fer experiments using k-shell absorption spectra. Iglesias, C.A.; 
Chen, M.H.; McWilliams, D.L.; Nash, J.K.; Rogers, F.J. Lawrence 
Livermore National Lab., CA (United States). 4 Jan 1995. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9410314-2: 6. international 
workshop on radiative properties of hot dense matter, Sarasota, FL 
(United States), 31 Oct - 4 nov 1994). Order Number DE95008068. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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Recent laser-produced plasma experiments have relied on spec- 
troscopic comparisons with models to infer plasma temperatures. 
Here, the technique is applied to study thermal radiation transfer 
experiments. The transmission model combines high-quality atomic 
data with an ionization balance obtained from systematic expan- 
sions of the grand canonical ensemble. The latter avoids the ad 
hoe cutoffs required in free energy minimization schemes and in- 
cludes Coulomb corrections usually neglected in other models. It is 
shown that the improved equation of state significantly affects in- 
ferred temperatures at the higher densities expected in the heat 
flow experiments. Even though good agreement is obtained be- 
tween the experimental and theoretical transmission spectrum, the 
experimental uncertainties are sufficiently large that is compromises 
the intended bench marking of the thermal transport models. 


14555 (UCRL-JC—119340) Insights on the local density 
approximation plasma polarization shift as provided by the op- 
timum potential method. Wilson, B.; Liberman, D.A. Lawrence 
Livermore National Lab., CA (United States). 18 Jan 1995. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9410314—-1: 6. international 
workshop on radiative properties of hot dense matter, Sarasota, FL 
(United States), 31 Oct - 4 nov 1994). Order Number DE95008078. 
Source: OSTI; NTIS; GPO Dep. 

The plasma polarization shift computed with a Local Density 
Functional model of an ion-sphere model is compared with results 
calculated using an optimum central field effective exchange poten- 
tial. Indications are that the bulk of the shift is an artifact of the 
approximate exchange functional describing the interaction be- 
tween bound and continuum orbitals in the LDA. 
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Refer also to citation(s) 13181, 13221, 13264, 14473, 14504, 
14543, 14546 


14556 (ANL/FPP/TM-274) Faraday screen sputtering on 
TPX. Ehst, D.A. Argonne National Lab., IL (United States). Fusion 
Power Program. Dec 1994. 40p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE95008347. Source: OSTI; NTIS; INIS; GPO Dep. 

The TPX design stipulates that the ion-cyclotron resonance fre- 
quency (ICRF) antenna must have a Faraday screen (FS). The 
author considers here possible low Z coatings for the screen, as 
well as sputtering behavior of the Ni and Ti substrates. The theory 
of rf-induced sputtering has been developed, and he follows those 
theoretical approaches. The author's emphasis will be on both im- 
purity generation as a possible source of increased Z,4, and also 
on actual erosion-lifetime of the materials under worst case condi- 
tions. 


14557 (CEA-CONF—-11911) A one hertz continuous pellet 
generator for controlled fusion application. Claudet, G.; Disdier, 
F.; Perin, J.P. CEA Centre d’Etudes de Grenoble, 38 (France). 
Dept. de Recherche Fondamentale sur la Matiere Condensee. 
1994. 4p. (CONF-940843-: 18. European symposium on fusion 
technology, Karlsruhe (Germany), 22-26 Aug 1994). Order Number 
DE95626102. Source: OSTI; NTIS (US Sales Only); INIS. 

Pellet generators are needed to fuel long pulse tokamak plas- 
mas. For this purpose, an experiment was carried out, using a new 
apparatus, in order to demonstrate the feasibility of a pellet genera- 
tor functioning with magnetic refrigeration. This new cooling solution 
seems well adapted to continuous operation and the principle of a 
1 Hz pellet generator is presented. (authors). 4 figs., 10 refs. 


14558 (CEA-CONF—11979) Sokgel lithium aluminate ce- 
ramics and tritium extraction mechanisms. Boncoeur, M. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Technologie des Materiaux); Renoult, O.; Boilot, J.P.; Korb, J.P.; 
Petit, D. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie des Materiaux. 1994. 25p. (CONF- 
940416-: 96. annual meeting of the American Ceramic Society 
(ACS), Indianapolis, IN (United States), 25-28 Apr 1994). Order 
Number DE95626103. Source: OSTI; NTIS (US Sales Only); INIS. 

Systems based on the 4-lithium aluminate structure have poten- 
tial applications as breeder materials for fusion reactors. LiAlO2 
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ceramics with controlled stoechiometry and microstructure have 
been prepared by an alkoxide-hydroxide sol-gel route. These ce- 
ramics have been tested in out of reactor experiments. We have 
proposed an original model, taking into account diffusion and des- 
orption mechanisms in series, to interpret the tritium extraction 
curves recorded on materials with different porosities. We show 
that, for identical chemical composition, the microstructure plays a 
central role for both limiting ionic diffusion and surface molecular 
desorption processes. (authors). 7 figs., 2 tabs., 20 refs. 


14559 (CEA-CONF-11981) Summary of experimental re- 
sults for ceramic breeder materials. Roux, N. (CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Direction des 
Technologies Avancees); Hollenberg, G.; Johnson, C.; Noda, K.; 
Verrall, R. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Direction des Technologies Avancees. 1994. 
17p. (CONF-940664—: ISFNT-3: 3rd international symposium on 
fusion nuclear technology, Los Angeles, CA (United States), 27 
Jun - 1 jul 1994). Order Number DE95626104. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Lithium containing ceramics were quickly recognized as promis- 
ing tritium breeding materials for fusion reactor blankets owing, in 
particular, to their safety advantages. Relevant material properties 
were investigated to further evaluate their suitability. An extensive 
R and D program complemented a conceptual blanket design 
activity either for near term machines or for power reactors. All as- 
pects were addressed: fabricability, overall properties (baseline, 
thermal, mechanical), compatibility with structures and beryllium, 
tritium release characteristics, irradiation behavior, activation, 
reprocessing and waste disposal issues. As a result of this investi- 
gation, the lithium containing ceramics are considered to be 
excellent tritium breeding materials. (authors). 106 refs. 


14560 (CEA-CONF—-11982) Overview of EU activities on 
DEMO liquid metal breeder blanket. Giancarli, L. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 


Mecanique et de Technologie); Proust, E.; Benamati, G.; Malang, 
S.; Reimann, J.; Perujo, A. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 


1994. 20p. (CONF-940664—: ISFNT-3: 3rd international sympo- 
sium on fusion nuclear technology, Los Angeles, CA (United 
States), 27 Jun - 1 jul 1994). Order Number DE95626105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present paper gives an overview of both design and experi- 
mental activities within the European Union (EU) concerning the 
development of liquid metal breeder blankets for DEMO. After sev- 
eral years of studies on breeding blankets, two blanket concepts 
are presently considered, both using the eutectic Pb-17Li: the 
dual-coolant concept and the water-cooled concept. The analysis 
of such concepts has permitted to identify the experimental areas 
where further data are required. Tritium control and MHD-issues 
are, at present, the activities on which is devoted the greatest ef- 
fort within the EU. (authors). 4 figs., 4 tabs., 39 refs. 


14561 (CONF-940843-15) Operating points and feedback 
control of plasma characteristics in tokamaks with full current 
drive. Swain, D.W. (Oak Ridge National Lab., TN (United States)); 
Attenberger, S.E.; Houlberg, W.A.; Bonoli, P.T.; Nevins, W.M. Oak 
Ridge National Lab., TN (United States); Princeton Univ., NJ 
(United States). Plasma Physics Lab. [1994]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400 ; AC02-76CH03073. From 18. European symposium 
on fusion technology; Karisruhe (Germany); 22-26 Aug 1994. Or- 
der Number DE95007037. Source: OSTI; NTIS; INIS; GPO Dep. 
Tokamak operation using advanced tokamak modes with steady- 
state current drive may provide better performance, thereby 
improving the prospects of power-producing fusion reactors. Sce- 
narios for such operation in TPX and in an ITER-like scale-up of 
TPX are modeled. Results indicate that the heating and current 
drive power and feedback control requirements may be achievable. 


14562 (CONF-940933-35) The international fusion materi 
als irradiation facility. Shannon, T.E. (Oak Ridge National Lab., 
TN (United States)); Cozzani, F.; Crandall, D.H.; Wiffen, F.W.; 
Ehrlich, K.; Katsuta, H.; Kondo, T.; Teplyakov, V.; Zavialsky, L. 
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Oak Ridge National Lab., TN (United States). [1994]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (IAEA-CN-60/F-2-II-5). From 15. international 
conference on plasma physics and controlled nuclear fusion re- 
search; Madrid (Spain); 26 Sep - 1 oct 1994. Order Number 
DE95006536. Source: OSTI; NTIS; INIS; GPO Dep. 

It is widely agreed that the development of materials for fusion 
systems requires a high flux, 14 MeV neutron source. The Euro- 
pean Union, Japan, Russia and the US have initiated the 
conceptual design of such a facility. This activity, under the Inter- 
national Energy Agency (IEA) Fusion Materials Agreement, will 
develop the design for an accelerator-based D-Li system. The first 
organizational meeting was held in June 1994. This paper de- 
scribes the system to be studied and the approach to be followed 
to complete the conceptual design by early 1997. 


14563 (CONF-9409308-1) Magnetic fusion commercial 
power plants. Sheffield, J. (Oak Ridge National Lab., TN (United 
States). Fusion Energy Div.). Oak Ridge National Lab., TN (United 
States). [1994]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Fusion 
Power Associates annual meeting and symposium; San Diego, CA 
(United States); 8-9 Sep 1994. Order Number DE95007027. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Toroidal magnetic systems present the best opportunity to make 
a commercial fusion power plant. They offer potential solutions to 
the main requirements that confront a power plant designer. An 
ideal system may be postulated in which the coils are a very small 
part of the cost, and the cost stems primarily from the inescapable 
components: minimal plasma heating (and sustaining system), tri- 
tium breeding blanket, shield, particle input, removal and treatment 
system, heat transfer system, generators, buildings, and balance of 
plant. No present system meets the ideal standards; however, 
toroidal systems contain among them the elements required. Con- 
sequently, a logical program may be based upon an evolutionary 
development, building on the contributions of the tokamak, which 
has been the mainline of research for a number of years. 


14564 (CONF-9410305—1) Recent high-speed ballistics ex- 
periments at ORNL. Combs, S.K.; Gouge, MJ.; Baylor, L.R.; 
Fisher, P.W.; Foster, C.A.; Foust, C.R.; Milora, S.L.; Qualls, A.L. 
Oak Ridge National Lab., TN (United States). [1994]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 45. Aeroballistic Range Association 
(ARA) meeting; Huntsville, AL (United States); 10-14 Oct 1994. Or- 
der Number DE95006534. Source: OSTI; NTIS; INIS; GPO Dep. 
Oak Ridge National Laboratory (ORNL) has been developing 
pellet injectors for plasma fueling experiments on magnetic confine- 
ment devices for almost 20 years. With these devices, pellets (1 to 
8 mm in diameter) composed of hydrogen isotopes are formed (at 
temperatures <20 K) and typically accelerated to speeds of ~ 1.0 
to 2.0 km/s for injection into plasmas of experimental fusion de- 
vices. A variety of pellet injector designs have been developed at 
ORNL, including repeating pneumatic injectors (single- and 
multiple-barrel light gas guns) that can inject up to hundreds of pel- 
lets for long-pulse plasma operation. The repeating pneumatic 
injectors are of particular importance because long-pulse fueling is 
required for present large experimental fusion devices, with steady- 
state operation the objective for future fusion reactors. In this 
paper, recent advancements in the development of repeating pneu- 
matic injectors are described, including (1) a small-bore (1.8-mm), 
high-firing-rate (10-Hz) version of a single-stage light gas gun; (2) a 
repeating single-stage light gas gun for 8-mm-diam tritium pellets; 
(3) a repeating two-stage light gas gun for operation at higher pellet 
velocities; and (4) a steady-state hydrogen extruder feed system. 


14565 (DOE/DP-95008583) Tritium supply and recycling 
PEIS: Public hearing information. USDOE, Washington, DC 
(United States). Spr 1995. 4p. Sponsored by USDOE, Washington, 
DC (United States). Order Number DE95008583. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) is proposing to build a facility 
to produce tritium for the next 40 years and is requesting the public 
to give input on which technology to employ and where to locate 
such a facility. This information is discussed in the February 1995 
Draft Programmatic Environmental Impact Statement (DPEIS) for 





Tritium Supply and Recycling (DOE/EIS-0160). This document 
presents information on the public hearings. 


14566 (DOE/ER/52095-T1) Magnetic\ Fusion Reactor De- 
sign Studies Program final report, 1 July 1986-30 September 
1986. Grumman Aerospace Corp., Bethpage, NY (United States). 
30 Sep 1986. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-83ER52095. Order Number 
DE95008118. Source: OSTI; NTIS; GPO Dep. 

This report presents progress reported during the period, 7/1/86 
- 9/30/86 for the Technical Support Services (TSS) for the Mag- 
netic Fusion Reactor Design Studies Program. Tasks reported 
include: systems studies work plan, normalization of reactor design 
studies, interpretation of design study activities, research and de- 
velopment plan, conference support, and reports generated. 


14567 (DOE/ER/54095-T1) Formation and sustainment of a 
very low aspect ratio tokamak using coaxial helicity injection 
(the Helicity Injected [HIT] experiment). Annual progress report 
No. 5, December 1, 1993—December 31, 1994. Jarboe, T.R.; Nel- 
son, B.A. Washington Univ., Seattle, WA (United States). 
Aerospace and Energetics Research Program. 6 Feb 1995. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG06-90ER54095. Order Number DE95008727. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This is the fifth Progress Report on the Helicity Injected Tokamak 
(HIT) at the University of Washington, Seattle, DOE Grant DE- 
FEO6-90ER54095. This report covers the period of December 1, 
1993 through December 31. 


14568 (DOE/ET/51013-308) Neutral gas compression in 
the Alcator C-Mod divertor, experimental observations. Niem- 
czewski, A.; LaBombard, B.; Lipschultz, B.; McCracken, G. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center. Nov 1994. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-78ET51013. 
(PFC/RR-94-13; CONF-941101-6: Meeting of the Division of 
Plasma Physics of the American Physical Society, Minneapolis, 
MN (United States), 7-11 Nov 1994). Order Number DE95007762. 
Source: OSTI; NTIS; INIS; GPO Dep. 

One of the high heat flux solutions envisioned for ITER is the 
gas target divertor. This scheme requires high neutral pressure to 
be sustained in the divertor chamber with a minimal effect on the 
pressure in the main tokamak chamber (i.e. high gas compres- 
sion). The neutral gas compression has been studied in the Alcator 
C-Mod closed divertor under various central and edge plasma con- 
ditions. The neutral pressure measured by a fast, in-situ, ionization 
gauge, installed behind the divertor target plate was compared with 
the midplane pressure, measured by a shielded Bayard-Alpert 
gauge. Divertor pressures up to 30 mTorr with compression factors 
Puiv/Pmig < 70 have been observed. It has been found that the 
neutral pressure in the divertor does not depend strongly on the 
fueling location but rather on the core plasma density and the re- 
sulting divertor plasma regime. Divertor detachment leads to a 
considerable drop in the compression ratio, suggesting a partial 
“unplugging” of the divertor volume. An examination of the local 
particle flux balance in the divertor indicates that the single most 
important factor determining divertor pressure and compression is 
the private-flux plasma channel opacity to neutrals. 


14569 (DOE/SF/19460-52) LLE 1994 annual report, Octo- 
ber 1993-September 1994. Rochester Univ., NY (United States). 
Lab. for Laser Energetics. Jan 1995. 171p. Sponsored by USDOE, 
Washington, DC (United States);New York State Energy Research 
and Development Authority, Albany, NY (United States);Rochester 
Univ., NY (United States). DOE Contract FC03-92SF19460. Order 
Number DE95008202. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the 1994 annual report for the University of Rochester, 
Laboratory for Laser Energetics. The report is presented as a se- 
ries of research type reports. The titles emphasize the breadth of 
work carried out. They are: stability analysis of unsteady ablation 
fronts; characterization of laser-produced plasma density profiles 
using grid image refractometry; transport and sound waves in plas- 
mas with light and heavy ions; three-halves-harmonic radiation 
from long-scale-length plasmas revisited; OMEGA upgrade status 
report; target imaging and backlighting diagnosis; effect of electron 
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collisions on ion-acoustic waves and heat flow; particle-in-cell code 
simulations of the interaction of gaussian ultrashort laser pulses 
with targets of varying initial scale lengths; characterization of thick 
cryogenic fuel layers: compensation for the lens effect using con- 
vergent beam interferometry; compact, multijoule-output, Nd:Glass, 
large-aperture ring amplifier; atomic force microscopy observation 
of water-induced morphological changes in Y2O3 monolayer coat- 
ings; observation of longitudinal acceleration of electrons born in a 
high-intensity laser focus; spatial intensity nonuniformities of an 
OMEGA beam due to nonlinear beam propagation; calculated X- 
ray backlighting images of mixed imploded targets; evaluation of 
cosmic rays for use in the monitoring of the MEDUSA scintillator- 
photomultiplier diagnostic array; highly efficient second-harmonic 
generation of ultra-intense Nd:Glass laser pulses multiple cutoff 
wave numbers of the ablative Rayleigh-Taylor instability; ultrafast, 
all-silicon light modulator; angular dependence of the stimulated 
Brillouin scattering in homogeneous plasma; femtosecond excited- 
state dynamics of a conjugated ladder polymer. 


14570 (GA-A-21755) Liquid metal cooled divertor for 
ARIES. Muraviev, E. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atom- 
noj Ehnergii). General Atomics, San Diego, CA (United States); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehnergii. Jan 
1995. 130p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-89ER52153. Order Number 
DE95008138. Source: OSTI; NTIS; INIS; GPO Dep. 

A liquid metal, Ga-cooled divertor design was completed for the 
double null ARIES-II divertor design. The design analysis indicated 
a surface heat flux removal capability of up to 15 MW/m?, and its 
relative easy maintenance. Design issues of configuration, thermal 
hydraulics, thermal stresses, liquid metal loop and safety effects 
were evaluated. For coolant flow control, it was found that it is nec- 
essary to use some part of the blanket cooling ducts for the 
draining of liquid metal from the top divertor. In order to minimize 
the inventory of Ga, it was recommended that the liquid metal loop 
equipment should be located as close to the torus as possible. 
More detailed analysis of transient conditions especially under acci- 
dent conditions was identified as an issue that will need to be 
addressed. 


14571 (GA-A-21905) Helium transport and exhaust studies 
in enhanced confinement regimes in DIll-D. Wade, M.R. (and 
others); Hillis, D.L.; Hogan, J.T.; Mahdavi, M.A.; Maingi, R.; West, 
W.P.; Burrell, K.H.; Finkenthal, D.F.; Gohil, P.; Groebner, R.J. 
General Atomics, San Diego, CA (United States). Feb 1995. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114 ; W-7405-ENG-48 ; AC05-840R21400 
; AC04-76DP00789. (CONF-941101—7: Meeting of the Division of 
Plasma Physics of the American Physical Society, Minneapolis, 
MN (United States), 7-11 Nov 1994). Order Number DE95009134. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A better understanding of helium transport in the plasma core 
and edge in enhanced confinement regimes is now emerging from 
recent experimental studies on Dill-D. Overall, the results are en- 
couraging. Significant helium exhaust (r*e/te ~ 11) has been 
obtained in a diverted, ELMing H-mode plasma simultaneous with 
a central source of helium. Detailed analysis of the helium profile 
evolution indicates that the exhaust rate is limited by the exhaust 
efficiency of the pump (~5%) and not by the intrinsic helium trans- 
port properties of the plasma. Perturbative helium transport studies 
using gas puffing have shown that Dy./X.4~1 in all confinement 
regimes studied to date (including H-mode and VH-mode). Further- 
more, there is no evidence of preferential accumulation of helium 
in any of these regimes. However, measurements in the core and 
pumping plenum show a significant dilution of helium as it flows 
from the plasma core to the pumping plenum. Such dilution could 
be the limiting factor in the overall removal rate of helium in a reac- 
tor system. 


14572 (INEL—95/002) Fusion Safety Program annual report, 
fiscal year 1994. Longhurst, G.R.; Cadwallader, L.C.; Dolan, T.J.; 
Herring, J.S.; McCarthy, K.A.; Merrill, B.J.; Motloch, C.G.; Petti, 
D.A. Lockheed Idaho Technologies Co., Idaho Falls, ID (United 
States). Mar 1995. 62p. Sponsored by USDOE, Washington, DC 


ERA Vol. 20, No. 6 411 





70 PLASMA PHYSICS AND FUSION 
7004 Fusion Technology 


(United States). DOE Contract AC07-941D13223. Order Number 
DE95008872. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the major activities of the Fusion Safety 
Program in fiscal year 1994. The Idaho National Engineering Labo- 
ratory (INEL) is the designated lead laboratory and Lockheed 
Idaho Technologies Company is the prime contractor for this pro- 
gram. The Fusion Safety Program was initiated in 1979. Activities 
are conducted at the INEL, at other DOE laboratories, and at other 
institutions, including the University of Wisconsin. The technical ar- 
eas covered in this report include tritium safety, beryllium safety, 
chemical reactions and activation product release, safety aspects 
of fusion magnet systems, plasma disruptions, risk assessment fail- 
ure rate data base development, and thermalhydraulics code 
development and their application to fusion safety issues. Much of 
this work has been done in support of the International Thermonu- 
clear Experimental Reactor (ITER). Also included in the report are 
summaries of the safety and environmental studies performed by 
the Fusion Safety Program for the Tokamak Physics Experiment 
and the Tokamak Fusion Test Reactor and of the technical support 
for commercial fusion facility conceptual design studies. A major 
activity this year has been work to develop a DOE Technical Stan- 
dard for the safety of fusion test facilities. 


14573 (JAERI-M—94-019, pp. 37-41) Status report EFF/EAF 
projects. European Fusion and Activation File Projects. Grup- 
pelaar, H. (Netherlands Energy Research Foundation (ECN), Petten 
(Netherlands)); Kopecky, J. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Feb 1994. (CONF-9311139-: 1993 symposium on 
nuclear data, Tokai (Japan), 18-19 Nov 1993; INDC(JPN)—169/L). 
In Proceedings of the 1993 symposium on nuclear data. 441p. Or- 
der Number DE94012554. Source: OSTI; NTIS; INIS. 

The EFF and EAF (European Fusion File and European Activa- 
tion File) projects are joint projects of European laboratories, partly 
sponsored by the Fusion Technology Programme of the European 
Community (EC). In addition various European laboratories con- 
tribute on a voluntary base. The structure of this collaboration is 
shown in Appendices 1 and 2 for the present three years period of 
1992-1994. (author). 


14574 (JAERI-M-94-019, pp. 79-94) Integral test of JENDL 
activation library for fusion applications. Ikeda, Yujiro (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1994. (CONF-9311139-: 1993 symposium on nuclear 
data, Tokai (Japan), 18-19 Nov 1993; INDC(JPN)}-169/L). In Pro- 
ceedings of the 1993 symposium on nuclear data. 441p. Order 
Number DE94012554. Source: OSTI; NTIS; INIS. 

To meet urgent requirements for the data validation, an experi- 
mental analysis has been carried out for isotopic radioactivities 
induced by D-T neutron irradiation in structural materials. The pri- 
mary objective is to examine the adequacy of the activation cross 
sections implemented in the current activation calculation codes 
considered for use in fusion reactor nuclear design. The JENDL 
activation file has been evaluated and now in under integral testing 
with valuable experimental data. This presentation deals with the 
present status of results of the test concerning fusion applications. 
Three other activation cross section libraries along with the JENDL 
activation file, namely, LIB90, REAC63 and REAC175, were inves- 
tigated in this present analysis. The isotopic induced radioactivity 
calculations using these four libraries are compared with experi- 
mental values obtained in the JAER/USDOE collaborative program 
on fusion blanket neutronics. Nine materials subjected are Al, Si, 
Ti, V, Cr MnCu alloy, Fe, Ni, Nb and SS316. The adequacy of 
cross sections is investigated through the C/E analysis. As a result, 
most of discrepancies in the calculations from experiments can be 
explained by inadequate activation cross sections. In addition, 
uncertainties due to neutron energy groups, neutron transport cal- 
culation are discussed. JENDL gives the best agreements with 
experiments as a whole, followed by REAC175, LIB90 and 
REAC63 in this order. In conclusion, activation cross sections pre- 
dominantly impact on the prediction accuracy in the radioactivity 
calculation. (author). 


14575 (JAERI-M-94-019, pp. 149-151) Nuclear data needs 
for fusion reactor development. Seki, Yasushi (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Researctr 
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Establishment). Japan Atomic Energy Research Inst., Tokyo 
(Japan). Feb 1994. (CONF-9311139-: 1993 symposium on nuclear 
data, Tokai (Japan), 18-19 Nov 1993; INDC(JPN)—169/L). In Pro- 
ceedings of the 1993 symposium on nuclear data. 441p. Order 
Number DE94012554. Source: OSTI; NTIS; INIS. 

A personal view on the status and strategy of fusion reactor de- 
velopment from the International Thermonuclear Experimental 
Reactor ITER to DEMO and future commercial reactors is intro- 
duced based on the experience of nuclear design and safety 
analyses of fusion reactors. Some comments on nuclear data 
needs for fusion reactor development are discussed. (author). 


14576 (JAERI-M-94-019, pp. 397-402) Some subjects in ICF 
(Inertial Confinement Fusion) reactors requiring nuclear data 
in the medium energy region. Nakao, Y. (Kyushu Univ., Fukuoka 
(Japan). Faculty of Engineering); Oda, A.; Nakashima, H. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Feb 1994. (CONF- 
9311139-: 1993 symposium on nuclear data, Tokai (Japan), 18-19 
Nov 1993; INDC(JPN)—169/L). In Proceedings of the 1993 sympo- 
sium on nuclear data. 441p. Order Number DE94012554. Source: 
OSTI; NTIS; INIS. 

The neutrons bursting from ICF (inertial Confinement Fusion) 
burning pellets contain not only moderated components (14MeV) 
but also fast populations whose maximum energy reaches more 
than 20MeV. By considering these neutron spectra and using nu- 
clear data for incident neutron energies up to 20MeV, we evaluate 
the tritium breeding ratio for conceptual ICF reactor designs. (au- 
thor). 


14577 (JAERI-Tech-94-026) Peaking factors of nuclear 
heating due to void ducts in the 80% SS-20% H20 shielding 
blanket of fusion experimental reactors. Zimin, S. (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Sato, Satoshi; Hashimoto, Toshiyuki; 
Takatsu, Hideyuki. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Nov 1994. 18p. Order Number DE95757795. Source: 
OSTI; NTIS; INIS. 

Peaking factors of nuclear heating in the stainless steel behind 
the 80% SS-20% HzO shielding blanket are obtained for straight 
void ducts in the blanket of fusion experimental reactors. The three 
ducts of 50 cm length and 5, 10 and 15 cm diameter are consid- 
ered to make the obtained data base useful for other researches 
and engineers engaged in a fusion reactor design. The peaking 
factors of nuclear heating behind those ducts range from 2.3 to 
17.5, respectively. (author). 


14578 (KFK-5410) Changes of mechanical poperties of ce- 
ramic breeder material pellets in the irradiation experiments 
COMPLIMENT and ELIMA 1. Zimmermann, H.  Kern- 
forschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Materialforschung; Kernforschungszentrum Karlsruhe GmbH (Ger- 
many). Projekt Kernfusion. Nov 1994. 26p. Order Number 
DE95762625. Source: OSTI; NTIS (US Sales Only); INIS. 

This report deals with the irradiation induced changes of 
mechanical properties of ceramic breeder materials for fusion reac- 
tors. Pellets of LiAIOz, LizO, LieZrO3, LigSiO3, and LigSiO, 
manufactured by five European laboratories were irradiated in the 
experiment COMPLIMENT in the epithermal neutron flux of the 
HFR reactor in Petten (The Netherlands) and in the thermal neu- 
tron flux of the OSIRIS reactor in Saclay (France). Li,SiO, and 
Li,SiO, pellets made at KfK, Karlsruhe were irradiated in the ex- 
periment ELIMA 1 in the fast neutron flux of the KNK-reactor 
(Karisruhe). The properties investigated are the ultimate compres- 
sive strength and the Young's modulus. A reduction of the 
compressive strength has been found for all materials. LigSiO, ex- 
hibits the largest decrease, the lowest one has been observed in 
Liz2ZrO3, and LiAlIO2. Crack formation is the most effective mecha- 
nism in strength reduction. Considering the dependence of the 
strength reduction on damage doses due to fast neutrons and a- 
and tritium particles from the ®Li(n,a)*H-reaction, respectively, it is 
evident that the Li-burnup is the deciding parameter. The relative 
reduction of the Young’s modulus under irradiation is smaller than 
that of the compressive strength. The Young’s modulus depends 
primarily on the actual values of the density after irradiation. (orig.) 





14579 (NIFS-307) Development of an intense negative hy- 
drogen ion source with a wide-range of external magnetic 
filter field. Takeiri, Y. (and others); Ando, A.; Kaneko, O. National 
Inst. for Fusion Science, Nagoya (Japan). Sep 1994. 24p. Order 
Number DE95757809. Source: OSTI; NTIS; INIS. 

An intense negative hydrogen ion source has been developed, 
which has a strong external magnetic filter field in the wide area of 
35 cm x 62 cm produced by a pair of permanent magnet rows lo- 
cated with 35.4 cm separation. The filter strength is 70 G in the 
center and the line-integrated filter strength is 850 G cm, which 
keeps the low electron temperature in the extraction region. Strong 
cusp magnetic field, 1.8 kG on the chamber surface, is generated 
for improvement of the plasma confinement. These resulted in the 
high arc efficiency at the low operational gas pressure. A 16.2 A of 
the H~— ion current with the energy of 47 keV was obtained at the 
arc efficiency of 0.1 A/kKW at the gas pressure of 3.8 mTorr in the 
cesium-mode operation. The magnetic field in the extraction gap is 
also strong, 450 G, for the electron suppression. The ratio of the 
extraction to the negative ion currents was less than 2.2 at the gas 
pressure of 3 mTorr. The two-stage acceleration was tried, and a 
13.6 A of the H~ ion beam was accelerated to 125 keV. (author). 


14580 (NIFS-PROC—18, pp. 9-15) Beam divergence charac- 
teristic of two-stage lion diode. Shirai, Nobutake (Osaka Univ., 
Suita (Japan). Inst. of Laser Engineering); Yasuike, Kazuhito; Taka- 
hashi, Genji; Shomoto, Norihisa; Yamamoto, Kazuhiro; Miyamoto, 
Shuji; Nakai, Sadao; Imasaki, Kazuo; Yamanaka, Chiyoe. National 
Inst. for Fusion Science, Nagoya (Japan). Jun 1994. (CONF- 
931287-: Research meeting on ‘physics of high energy density 
plasmas produced by pulsed power’, Nagoya (Japan), 17-18 Dec 
1993). In Physics of high energy density plasmas produced by 
pulsed power. 219p. Order Number DE95703927. Source: OSTI; 
NTIS; INIS. 

The improvement of beam divergence by Two-Stage Diode is 
being studied at ILE Osaka University. We measured 750keV car- 
bon beam divergence by Shadow-Box with CR-39. We used the 
track analyzer (LUZEX Ill) that could measure and digitize position 
of tracks, track diameter and shape of tracks to count a number of 
tracks on CR-39 and got results of beam divergence at first stage 
and second stage with track diameter resolution. (author). 


14581 (NIFS-PROC-18, pp. 16-25) New multi-dimensional 
diagnostics method for intense ion beams. Yasuike, Kazuhito 
(Osaka Univ., Suita (Japan). Inst. of Laser Engineering); Shirai, 
Nobutake; Takahashi, Genji; Shoumoto, Norihisa; Yamamoto, 
Kazuhiro; Miyamoto, Shuji; Nakai, Sadao; Imasaki, Kazuo; Ya- 
manaka, Chiyoe. National Inst. for Fusion Science, Nagoya 
(Japan). Jun 1994. (CONF-931287-: Research meeting on 
‘physics of high energy density plasmas produced by pulsed 
power’, Nagoya (Japan), 17-18 Dec 1993). In Physics of high en- 
ergy density plasmas produced by pulsed power. 219p. Order 
Number DE95703927. Source: OSTI; NTIS; INIS. 

We have developed a new diagnostic method for intense ion 
beams, named arrayed pinhole camera (APC). An arrayed pinhole 
camera can measure spatial distributions of beam divergence and 
flux with time resolution. We measured proton and carbon beams 
of energy about 0.2 MeV, generated by beam-extraction type 
applied-B diode. Achieved performances of this APC are a spatial 
resolution on anode of 1 mm, an effective divergence resolution of 
better than 10 mrad and a time resolution of 10 ns. (author). 


14582 (NIFS-PROC—18, pp. 55-65) Plasma effects on elec- 
tron beam dynamics in a virtual cathode oscillator. Yatsuzuka, 
Mitsuyasu (Himeji Inst. of Tech., Hyogo (Japan)); Nagakawa, Kenji; 
Hashimoto, Yoshiyuki; Nobuhara, Sadao. National Inst. for Fusion 
Science, Nagoya (Japan). Jun 1994. (CONF-931287-: Research 
meeting on ‘physics of high energy density plasmas produced by 
pulsed power’, Nagoya (Japan), 17-18 Dec 1993). In Physics of 
high energy density plasmas produced by pulsed power. 219p. 
Order Number DE95703927. Source: OSTI; NTIS; INIS. 
High-power microwave generation in an axially-extracted virtual 
cathode oscillator has been studied experimentally. The microwave 
emission of 1.2 GW at frequencies in the range of 15 GHz is ob- 
served in the presence of annular electron beam operated at a 330 
kV and 20 kA. The electron beam current in the diode region is 
well characterized by the electron space-charge-limited current in 
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bipolar flow, which is well below the critical current defined for 
diode pinching. The observed microwave emission is accompanied 
by the strongly pinched electron beam which is resulted from the 
formation anode plasma. Essential feature of such a pinching effect 
for the microwave generation is confirmed by the absence of emis- 
sion when the pinch of electron beam is suppressed by the 
application of the axial magnetic field. (author). 


14583 (PPPL-3054) Measurements of DT and DD neutron 
yields by neutron activation on TFTR. Barnes, C.W. (Los Alamos 
National Lab., NM (United States)); Larson, A.R.; LeMunyan, G.; 
Loughlin, M.J. Princeton Univ., NJ (United States). Plasma Physics 
Lab.; Los Alamos National Lab., NM (United States). Mar 1995. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073 ; W-7405-ENG-36. (CONF-940552—45: 
10. topical conference on high-temperature plasma diagnostics, 
Rochester, NY (United States), 8-12 May 1994). Order Number 
DE95009388. Source: OSTI; NTIS; INIS; GPO Dep. 

A variety of elemental foils have been activated by neutron flu- 
ence from TFTR under conditions with the DT neutron yield per 
shot ranging from 101 to over 1018, and with the DT/(DD+DT) 
neutron ratio varying from 0.5% (from triton burnup) to unity. Linear 
response over this large dynamic range is obtained by reducing 
the mass of the foils and increasing the cooling time, all while ac- 
cepting greatly improved counting statistics. Effects on background 
gamma-ray lines from foil-capsule-material contaminants, and the 
resulting lower limits on activation foil mass, have been determined. 
DT neutron yields from dosimetry standard reactions on aluminum, 
chromium, iron, nickel, zirconium, and indium are in agreement 
within the +9% (one-sigma) accuracy of the measurements; also 
agreeing are yields from silicon foils using the ACTL library cross- 
section, while the ENDF/B-V library has too low a cross-section. 
Preliminary results from a variety of other threshold reactions are 
presented. Use of the ''Sin(n.n’) '5™In reaction (0.42 times as 
sensitive to DT neutrons as DD neutrons) in conjunction with pure- 
DT reactions allows a determination of the DT/(DD+DT) ratio in 
trace tritium or low-power tritium beam experiments. 


14584 (PPPL-3062) Methods for the measuring surface tri- 
tium inside TFTR using beta decay. Zweben, S.J. (and others); 
Johnson, D.W.; Hill, K.W.; Ku, L.P.; Lemunyan, G.; Loesser, D.; 
Owens, D.K.; Medley, S.S.; Mueller, D.; Timberlake, J. Princeton 
Univ., NJ (United States). Plasma Physics Lab. Mar 1995. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH03073. (CONF-940552-1: 10. topical confer- 
ence on high-temperature plasma diagnostics, Rochester, NY 
(United States), 8-12 May 1994; SAND-94-1300C). Order Number 
DE95008712. Source: OSTI; NTIS; INIS; GPO Dep. 

Three potential methods for evaluating the surface tritium content 
of the TFTR vacuum vessel are described, each based on a differ- 
ent technique for measuring the in situ beta emission from tritium. 
These methods should be able to provide both a local and a global 
assessment of the tritium content within the top ~1um of the inner 
wall surface. 


14585 (PPPL-3070) TFTR D-T results. Meade, D.M. Prince- 
ton Univ., NJ (United States). Plasma Physics Lab. Mar 1995. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. (CONF-940843-17: 18. European 
symposium on fusion technology, Karlsruhe (Germany), 22-26 Aug 
1994). Order Number DE95009389. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Temperatures, densities and confinement of deuterium plasmas 
confined in tokamaks have been achieved within the last decade 
that are approaching those required for a D-T reactor. As a result, 
the unique phenomena present in a D-T reactor plasma can now 
be studied in the laboratory. Recent experiments on the Tokamak 
Fusion Test Reactor (TFTR) have been the first magnetic fusion 
experiments to study plasmas with reactor fuel concentrations of 
tritium. The injection of ~ 20 MW of tritium and 14 MW of deu- 
terium neutral beams into the TFTR produced a plasma with a T/D 
density ratio of ~ 1 and yielded a maximum fusion power of ~ 9.2 
MW. The fusion power density in the core of the plasma was ~ 1.8 
MW m-® approximating that expected in a D-T fusion reactor. A 
TFTR plasma with T/D density ratio of ~ 1 was found to have ~ 
20% higher energy confinement time than a comparable D plasma, 
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indicating a confinement scaling with average ion mass, A, of re ~ 
A°©. The core ion temperature increased from 30 keV to 37 keV 
due to a 35% improvement of ion thermal conductivity. Using the 
electron thermal conductivity from a comparable deuterium plasma, 
about 50% of the electron temperature increase from 9 keV to 10.6 
keV can be attributed to electron heating by the alpha particles. 
The =~ 5% loss of alpha particles was consistent with classical first 
orbit loss without anomalous effects. Initial measurements have 
been made of the confined energetic alphas and the resultant al- 
pha ash density. 


14586 (PPPL-3078) Deuterium-tritium TFTR plasmas in the 
high poloidal beta regime. Sabbagh, S.A. (Columbia Univ., New 
York, NY (United States). Dept. of Applied Physics); Mauel, M.E.; 
Navratil, G.A. Princeton Univ., NJ (United States). Plasma Physics 
Lab.; Columbia Univ., New York, NY (United States). Dept. of Ap- 
plied Physics; Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Plasma Fusion Center. Mar 1995. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073 ; FG02-89ER53297 ; FG02-90ER54084. (IAEA- 
CN-60/A-5-I-6; CONF-940933-42: 15. international conference on 
plasma physics and controlled nuclear fusion research, Madrid 
(Spain), 26 Sep - 1 oct 1994). Order Number DE95009393. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Deuterium-tritium plasmas with enhanced energy confinement 
and stability have been produced in the high poloidal beta, ad- 
vanced tokamak regime in TFTR. Confinement enhancement H = 
Te/TEreR—sop > 4 has been obtained in a limiter H-mode configu- 
ration at moderate plasma current |p = 0.85 — 1.46 MA. By 
peaking the plasma current profile, Bygia = 10° < Gr, > aBo/lp = 3 
has been obtained in these plasma,s exceeding the Gy limit for 
TFTR plasmas with lower internal inductance, |j. Fusion power ex- 
ceeding 6.7 MW with a fusion power gain Qpr = 0.22 has been 
produced with reduced alpha particle first orbit loss provided by the 
increased |;. 


14587 (PPPL-3080) High performance deuterium-tritium 
plasmas in TFTR. Sabbagh, S.A. (Columbia Univ., New York, NY 
(United States). Dept. of Applied Physics); Batha, S.H.; Bell, M.G. 
Princeton Univ., NJ (United States). Plasma Physics Lab.; 
Columbia Univ., New York, NY (United States). Dept. of Applied 
Physics; Massachusetts Inst. of Tech., Cambridge, MA (United 
States). Mar 1995. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073 FG02- 
89ER53297 FG02-90ER54084. (CONF-9408189-5: ISPP 
workshop on tokamak concept improvement, Varenna (italy), 29 
Aug - 3 sep 1994). Order Number DE95009400. Source: OST]; 
NTIS; INIS; GPO Dep. 

Plasmas composed of nominally equal concentrations of deu- 
terium and tritium (DT) have been created in TFTR with the goals 
of producing significant levels of fusion power and of examining the 
effects of DT fusion alpha particles. Conditioning of the limiter by 
the injection of lithium pellets has led to an approximate doubling 
of the energy confinement time, 7_, in supershot plasmas at high 
plasma current (lp < 2.5 MA) and high heating power (P, < 33 
MW). Operation with DT typically results in an additional 20% in- 
crease in 7¢. In the high poloidal beta, advanced tokamak regime 
in TFTR, confinement enhancement H = r¢/TerteR_gop > 4 has 
been obtained in a limiter H-mode configuration at moderate 
plasma current |, = 0.85 — 1.5 MA. By peaking the plasma current 
profile, Bygia = 10° < 6, > aBo/lp = 3 has been obtained in these 
plasmas, exceeding the Gy limit for TFTR plasmas with lower inter- 
nal inductance, |. Confinement of alpha particles appears to be 
classical and losses due to collective effects have not been 
observed. While small fluctuations in fusion product loss were ob- 
served during ELMs, no large loss was detected in DT plasmas. 


14588 (PPPL-3081) A tritium vessel cleanup experiment in 
TFTR. Caorlin, M. (Princeton Univ., NJ (United States). Plasma 
Physics Lab.); Kamperschroer, J.; Owens, D.K.; Voorhees, D.; 
Mueller, D.; Ramsey, A.T.; La Marche, P.H.; Barnes, C.W.; Lough- 
lin, M.J. Princeton Univ., NJ (United States). Plasma Physics Lab. 
Mar 1995. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-9406270-5: 21. 
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EPS conference on controlled fusion and plasma physics, Montpel- 
lier (France), 27 Jun - 1 jul 1994). Order Number DE95009399. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A simple tritium cleanup experiment was carried out in TFTR 
following the initial high power deuterium-tritium discharges in De- 
cember 1993. A series of 34 ohmic and deuterium neutral beam 
fueled shots was used to study the removal of tritium implanted 
into the wall and limiters. A very large plasma was created in each 
discharge to “scrub” an area as large as possible. Beam-fueled 
shots at 2.5 to 7.5 MW of injected power were used to monitor 
tritium concentration levels in the plasma by detection of DT- 
neutrons. The neutron signal decreased by a factor of 4 during the 
experiment, remaining well above the expected T-burnup level. The 
amount of tritium recovered at the end of the cleanup was about 
8% of the amount previously injected with high power DT dis- 
charges. The experience gained suggests that measurements of 
tritium inventory in the torus are very difficult to execute and re- 
quire dedicated systems with overall accuracy of 1%. 


14589 (PPPL-3084) Coherent fluctuations in the initial 
TFTR D-T experiments. Fredrickson, E.; Chang, Z.Y.; Budny, R.V. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1995. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03073. (CONF-9406270-6: 21. EPS 
conference on controlled fusion and plasma physics, Montpellier 
(France), 27 Jun - 1 jul 1994). Order Number DE95009403. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The initial operation of TFTR with approximately equal power in 
the tritium and deuterium neutral beam injectors has resulted in the 
production of fusion power in excess of SMW and central 6. > 
0.25%. This Bq is within a factor of 2-3 of the 6, in projections of 
ITER performance. Effects of this a population on TAE modes, 
sawteeth and fishbone activity are being searched for. The D-T 
plasmas are also being studied for evidence of changes in MHD 
activity which might be attributed to the fast a population. This pa- 
per reports on the activity in the Alfven range of frequencies in the 
D-T plasmas and on detailed measurements of the MHD activity 
preceding major disruptions in D-D and D-T. 


14590 (PPPL-3089) Integrated shell approach to vertical 
position control on PBX-M. Hatcher, R.E.; Okabayashi, M. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Mar 
1995. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. Order Number 
DE95009409. Source: OSTI; NTIS; INIS; GPO Dep. 

The PBX-M device produces highly shaped discharges that, be- 
cause of the negative external magnetic field decay index required, 
are vertically unstable. Vertical positional stability in PBX-M has 
been achieved by directly controlling the n = 0 component of the 
eddy current in the passive shell instead of the commonly used 
function of magnetic flux signals. Because the active coil is con- 
trolled via currents in the passive shell we call this an “integrated 
shell” approach to vertical position control. We present results of 
these experiments and make comparisons between the two meth- 
ods of control. 


14591 (UCRL-JC—115491-Rev.1) UEDGE and DEGAS mod- 
eling of the DII-D scrape-off layer plasma. Revision 1. 
Fenstermacher, M.E. (Lawrence Livermore National Lab., CA 
(United States)); Porter, G.D.; Rensink, M.E.; Rognlien, T.D.; Allen, 
S.L.; Hill, D.N.; Lasnier, C.J.; Leonard, T.; Petrie, T. Lawrence Liv- 
ermore National Lab., CA (United States). May 1994. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-940580—23-Rev.1: 11. interna- 
tional conference on plasma surface interactions in controlled 
fusion devices, Mito (Japan), 23-27 May 1994). Order Number 
DE95008052. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents work to develop benchmarked theoretical 
models of scrape-off-layer (SOL) characteristics in diverted toka- 
maks by comparing shot simulations using the UEDGE plasma 
fluid and DEGAS neutral transport codes to measurements of the 
Dill-D SOL plasma. The experimental data include the radial pro- 
files of ng T., and T;, the divertor exhaust power, the intensity of 
Ha emission, and profiles of the radiated power. A very simple 
model of the anomalous perpendicular transport rates produces 
consistency between the calculated and measured radial profiles of 





the divertor power, and of the midplane densities and tempera- 
tures. Experimentally, the measured exhaust power is now 80-90% 
of the input power. The simulated peak power on the outer leg of 
the divertor floor is now within 20% of the measured power. Vari- 
ous sensitivities of these comparisons to model assumptions are 
described. Finally, these benchmarked models have been used to 
examine the effects of various baffle configurations for the Radia- 
tive Divertor Upgrade in DIll-D. 


14592 (UCRL-JC—115965) HYLIFE-Il reactor chamber de- 
sign refinements. House, P.A. Lawrence Livermore National Lab.., 
CA (United States). Jun 1994. 19p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-940630-55: 11. topical meeting on the technology of fusion 
energy, New Orleans, LA (United States), 19-24 Jun 1994). Order 
Number DE95008056. Source: OSTI; NTIS; INIS; GPO Dep. 
Mechanical design features of the reactor chamber for the 
HYLIFE-II inertial confinement fusion power plant are presented. A 
combination of oscillating and steady, molten salt streams 
(LizBeF4) are used for shielding and blast protection of the cham- 
ber walls. The system is designed for a 6 Hz repetition rate. Beam 
path clearing, between shots, is accomplished with the oscillating 
flow. The mechanism for generating the oscillating streams is de- 
scribed. A design configuration of the vessel wall allows adequate 
cooling and provides extra shielding to reduce thermal stresses to 
tolerable levels. The bottom portion of the reactor chamber is de- 
signed to minimize splash back of the high velocity (>12 m/s) salt 
streams and also recover up to half of the dynamic head. Cost es- 
timates for a 1 GWe and 2 GWe reactor chamber are presented. 


14593 (UCRL-JC—116967) FENIX experimental results of 
large-scale CICC made of bronze-processed Nb,Sn strands. 
Shen, S.S. (Lawrence Livermore National Lab., CA (United 
States)); Felker, B.; Moller, J.M.; Parker, J.M.; Isono, T.; Ya- 
sukawa, Y.; Hosono, F.; Nishi, M. Lawrence Livermore National 
Lab., CA (United States). 13 Oct 1994. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-941013-27: Applied superconductivity conference, Boston, 
MA (United States), 16-21 Oct 1994). Order Number DE95007965. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Fusion ENgineering International eXperiments (FENIX) Test 
Facility recently has successfully complete the testing of a pair of 
NbsrSn cable-in-conduit conductors developed by the Japan Atomic 
Energy Research Institute. These conductors, made of bronze- 
processed strands, were designed to operate stably with 40-kA 
transport current at a magnetic field of 13 T. In addition to the 
measurements of major design parameters such as current-sharing 
temperature, FENIX provided several experiments specifically de- 
signed to provide results urgently needed by magnet designers. 
Performed experiments include measurements of ramp-rate limit, 
current-distribution, stability, and joint performance. This paper 
presents the design and results of these special experiments. 


14594 (UCRL-JC—118673) Advanced tokamak operating 
modes in TPX and ITER. Nevins, W.M. Lawrence Livermore Na- 
tional Lab., CA (United States). [1994]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9408189—4: ISPP workshop on tokamak concept 
improvement, Varenna (Italy), 29 Aug - 3 sep 1994). Order Number 
DE95008058. Source: OSTI; NTIS; INIS; GPO Dep. 

A program is described to develop the advanced tokamak 
physics required for an economic steady-state fusion reactor on ex- 
isting (short-pulse) tokamak experiments; to extend these operating 
modes to long-pulse on TPX; and finally to demonstrate them in a 
long-pulse D-T plasma on ITER. 


14595 (UCRL-JC—118999) Engineering design of the ITER 
RF systems. Makowski, M. (Lawrence Livermore National Lab., CA 
(United States)); Bosia, G.; Nagashima, T.; Remsen, D. Lawrence 
Livermore National Lab., CA (United States). [1994]. 6p. Spon- 
sored by USDOE, Washington, DC (United States);International 
Atomic Energy Agency, Vienna (Austria). DOE Contract W-7405- 
ENG-48. (CONF-940843-16: 18. European symposium on fusion 
technology, Karlsruhe (Germany), 22-26 Aug 1994). Order Number 
DE95008064. Source: OSTI; NTIS; INIS; GPO Dep. 
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Parallel conceptual design efforts for auxiliary heating systems on 
ITER are being carried out in both the electron cyclotron range of 
frequencies (ECRF) and ion cyclotron range of frequencies (ICRF). 
These systems are required to deliver a minimum of 50 MW of CW 
power to the plasma for the primary purpose of heating and the 
secondary purpose of current drive. Current designs of the two sys- 
tems are presented and the primary design issues are discussed. 


14596 (UTNL-R-0302, pp. 81-90) Electromagnetomechani- 
cal coupling effects for non-ferromagnetic and ferromagnetic 
structures. Takagi, T. (Tohoku Univ., Sendai (Japan). Inst. of Fluid 
Science); Tani, J.; Matsubara, Y.; Mogi, |. Tokyo Univ., Tokai, 
Ibaraki (Japan). Nuclear Engineering Research Lab. 1993. (CONF- 
9309405—: 2. international workshop on electromagnetic forces and 
related effects on blankets and other structures surrounding the fu- 
sion plasma torus, Tokai (Japan), 15-17 Sep 1993). In Proceedings 
of the 2nd international workshop on electromagnetic forces and 
related effects on blankets and other structures surrounding the fu- 
sion plasma torus. 291p. Order Number DE94792667. Source: 
OSTI; NTIS; INIS. 

This paper describes the coupling effects between strong mag- 
netic fields with structural vibrations of non-ferromagnetic and 
ferromagnetic plates. The dynamic behavior of a ferromagnetic 
cantilevered plate, which is set along the uniform magnetic field, 
shows that natural frequency increases as external magnetic induc- 
tion does. This means that magnetic stiffness effect occurs in a 
ferromagnetic plate due to magnetization. The behaviors of non- 
ferromagnetic and ferromagnetic plates show that magnetic viscous 
damping effect becomes larger in proportional to the square of ex- 
ternal magnetic induction. (author). 


14597 (UTNL-R-0302, pp. 210-230) On the retardation of a 
crack by means of passing a current pulse. Parton, V. (Ecole 
Centrale de Paris (France)); Tani, J. Tokyo Univ., Tokai, Ibaraki 
(Japan). Nuclear Engineering Research Lab. 1993. (CONF- 
9309405-—: 2. international workshop on electromagnetic forces and 
related effects on blankets and other structures surrounding the fu- 
sion plasma torus, Tokai (Japan), 15-17 Sep 1993). In Proceedings 
of the 2nd international workshop on electromagnetic forces and 
related effects on blankets and other structures surrounding the fu- 
sion plasma torus. 291p. Order Number DE94792667. Source: 
OSTI; NTIS; INIS. 

There is experiment evidence that a crack propagating in a real 
electroconducting body can be slowed down by an electric current 
pulse applied to the body. The experimental study of the process 
of thermal disintegration of the material at the crack end has 
shown that the retardation of a crack in a real, electrically conduct- 
ing material by means of passing a current pulse is caused by 
intense heating of the material up to its melting temperature near 
the crack tip. The application of the rapid filming techniques to 
monitor crack propagation in a conducting plate subjected to 
pulses ranging from 10* to 2x10® amperes/cm* in amplitude and 
from 1 to 100 microseconds in duration it was found following. The 
immediate consequence of such treatment was an intensive re- 
lease of heat in the close vicinity of the crack tip (with a time rate 
of about 10” grad/s), which resulted in a local explosion and a sub- 
sequent increase of the curvature radius of the tip due to crater 
formation. For the longer pulses, the radius could increase by two 
or even three orders of magnitude within a few microseconds. 
Since this ied, in turn, to stress release around the tip, the pulse 
treatment seems to suggest a useful means for both suppressing 
the potential cracking centers and deceleration of cracks already 
present in the material. This phenomenon is_ investigated 
theoretically and numerically. In the approach we shall follow pon- 
deromotive forces and temperature-deformation coupling effects 
are neglected and Maxwell’s equation written for an electrocon- 
ducting body are solved to determine the Joule heat density 
distribution. This latter is then inserted into a heat conduction 
equation and after the (non-stationary) temperature field has been 
found, the guasistatic approximation can be used to determine the 
strained state of the material. (J.P.N.). 
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14598 (CRIE-R-93008) Study of coherent optical fiber 
communication in electromagnetic field. 1. Fundamental 
experiment in magnetic field. Kurono, M. (Central Research Insti- 
tute of Electric Power Industry, Tokyo (Japan)); Isawa, K.; Kuribara, 
M. Central Research Inst. of Electric Power Industry, Tokyo 
(Japan). Mar 1994. 40p. (in Japanese). Order Number 
DE95764056. Source: OSTI; NTIS; Available from Central Re- 
search Institute of Electric Power Industry, 1-6-1, Ote-machi, 
Chiyoda-ku, Tokyo, Japan. 

Coherent optical fiber communication is an effective method to 
increase transmission capacity of the existing transmission route. 
However, it is necessary for this method to control the polarization 
state of optical signals. Composite fiber optic ground wire (OPGW) 
is a transmission route that is peculiar to electric power. It is con- 
sidered that the optical polarization state through OPGW may 
fluctuate considerably due to the magnetic field generated by elec- 
tric current. In this paper, it is predicted theoretically that the 
polarization fluctuation occurs due to the Faraday effect because 
the magnetic field is formed in the axial direction of the fiber by the 
spiral flow of electric current along the twisted strand around the 
fiber. In order to study the effects on the axial magnetic field, car- 
ried out is an experiment to add the axial magnetic field to the 
10km drum-winding optical core wire through the toroidal coil. Both 
polarization rotation angle and ellipticity angle are changed up to 
1.4 rad by the coil current of 10A. In the AC magnetic field, the bit 
error rate increases to 10~*, but it can be improved by the polar- 
ization diversity detector. 24 refs., 26 figs., 6 tabs. 


14599 (DOE/EIA-0546(93)) Energy education resources: 
Kindergarten through 12th grade. National Energy Information 
Center, Washington, DC (United States). 24 Feb 1994. 46p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE95009455. Source: OSTI; NTIS; GPO; GPO Dep. 


This publication provides EIA customers with a list of generally 
available free or low-cost energy-related educational materials for 
primary and secondary students and educators. The list is updated 
once a year. The list is only to aid educators and students in locat- 
ing materials; it is the responsibility of the educators to help their 
students draw conclusions about energy issues. 


14600 (DOE/ER/75892-T1) The Natural Science institute 
for Teachers of Minority Students: Performance report. Ervin, 
C.J. National Museum of Natural History, Washington, DC (United 
States). [1995]. 38>. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al02-93ER75892. Order Number 
DE95006407. Source: OSTI; NTIS; GPO Dep. 

The purpose of the Natural Science Institute for Teachers of Mi- 
nority Students is to enhance the science knowledge and skills of 
grades four through twelve science teachers in the District of 
Columbia Public Schools. The Institute brings school teachers to- 
gether with practicing scientists and experienced science educators 
who are currently doing or involved in research and publication, es- 
pecially in the area of global change. Special emphasis is placed 
on the interdisciplinary nature of science and the part played by 
the understanding and teaching about the dynamics of the environ- 
ment and global change. In addition to these goals, teachers will 
learn a number of successful alternate strategies for teaching sci- 
ence to minority, disabled and non-English speaking students. 


14601 (DOE-HDBK-1076-94) Table-top job analysis. US- 
DOE, Washington, DC (United States). Dec 1994. 233p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE95006860. Source: OSTI; NTIS; GPO Dep. 

The purpose of this Handbook is to establish general training 
program guidelines for training personnel in developing training for 
operation, maintenance, and technical support personnel at Depart- 
ment of Energy (DOE) nuclear facilities. TTJA is not the only 
method of job analysis; however, when conducted properly TTJA 
can be cost effective, efficient, and self-validating, and represents 
an effective method of defining job requirements. The table-top job 
analysis is suggested in the DOE Training Accreditation Program 
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manuals as an acceptable alternative to traditional methods of ana- 
iyzing job requirements. DOE 5480-20A strongly endorses and 
recommends it as the preferred method for analyzing jobs for posi- 
tions addressed by the Order. 


14602 (LBL-PUB-5401) Laboratory Directed Research and 
Development Program, FY 1994. Lawrence Berkeley Lab., CA 
(United States). Feb 1995. 103p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE95008911. Source: OSTI; NTIS; GPO Dep. 

This report is compiled from annual reports submitted by princi- 
pal investigators following the close of the fiscal year. It describes 
the projects supported and summarizes their accomplishments. Di- 
visions whose work are covered include: accelerator/fusion, 
chemical sciences, earth sciences, energy/environment, engineer- 
ing, environment/health/safety, information/computing sciences, life 
sciences, materials sciences, nuclear science, physics, structural 
biology. 


14603 (UCRL-ID—119971) SI Handbook for the Lawrence 
Livermore National Laboratory: Committee on metric transi- 
tion. Lawrence Livermore National Lab., CA (United States). 1 
Mar 1995. 30p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95009329. Source: OSTI; NTIS; GPO Dep. 

This Handbook is a guide to the use of the International System 
of Units (SI) at the Lawrence Livermore National Laboratory. It de- 
scribes the reasons for the United States converting to the metric 
system, legislation related to metric conversion, why the Laboratory 
is converting to the metric system, how international standards are 
established, the structure of SI, rules for using SI units and sym- 
bols, allowable non-SI units, and other important information about 
SI units and international standards. This handbook also demon- 
strates techniques for converting between inch-pound and metric 
units, and it contains tables of conversion factors. This Handbook 
is intended for the person who needs a practical working knowl- 
edge of the units of the modernized metric system, SI. The text 
and figures will be useful also to those who have had some experi- 
ence with the metric system and want to update their knowledge, 
as well as to all who are interested in overcoming the normal hu- 
man tendency to dislike a new system that they do not understand. 
The material is presented with the intent to implant the awareness 
of the simplifications possible with the new units, to warn of poten- 
tial pitfalls associated with their use, and to guide in the recognition 
of which metric units and practices are correct. The text and fig- 
ures are organized for ease of orientation. The sequence of units 
follows the natural progression from the everyday topics to the 
specialized ones. 
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14604 (DOE/IG—-0367) Inspection of an intelligence work- 
for-others project at the Idaho Operations Office. USDOE 
Office of Inspector General, Washington, DC (United States). Office 
of Inspections. 16 Mar 1995. 49p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE95009661. Source: 
OSTI; NTIS; GPO Dep. 

Report to The Secretary. 

The Department of Energy’s (DOE) Office of Inspector General 
(OIG) is conducting a series of inspections of intelligence and spe- 
cial access program work for other Federal agencies’ projects. The 
purpose of this inspection was to review a selected classified intel- 
ligence work-for-others (WFO) project. The primary objectives of 
this inspection were: to determine the financial integrity and com- 
pliance with laws and regulations of the WFO project; and DOE 
management effectiveness and controls regarding the WFO 
project. The results of the inspection demonstrated the need for 
additional DOE guidance and attention to improve management ef- 
ficiency and controls for WFO projects. Some of the shortcomings 
included: lack of communication between agencies, financial irreg- 
ularities, problems handling classified information, lack of security 





procedures and training, and cost overruns. The findings and re- 
lated recommendations, together with management comments, are 
discussed in the report. 


14605 (IAEA-TECDOC~768, pp. 23-33) UNIDO’s 
international activities in pesticides and controlled-release for- 
mulations. Sugavanam, B. (United Nations Industrial Development 
Organization (UNIDO), Vienna (Austria)). Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Oct 
1994. (CONF-9309475—: Seminar on research and development of 
controlled release formulations of pesticides, Vienna (Austria), 6-9 
Sep 1993). In Research and development of controlled release for- 
mulations of pesticides. V.1. Development and evaluation of 
controlled release formulations of pesticides. Proceedings of a 
seminar held in Vienna, 6-9 September 1993. 326p. Order Num- 
ber DE95624853. Source: OSTI; NTIS (US Sales Only); INIS. 

The United Nations Industrial Development Organizations 
(UNIDO) mandate is to assist the industrial development in devel- 
oping countries. In this, transfer of appropriate technology is one of 
the main components of technical co-operation programme of 
UNIDO. The Agrochemical Industries Unit of the Chemical Indus- 
tries Branch of UNIDO has been providing assistance to 
developing countries in the safe development of pesticides. Tech- 
nology transfer, among other things has been in the manufacture 
of active ingredients, formulation technology, development of new 
environment friendly pesticides and their formulations and in 
disposal of toxic wastes. The paper describes selected UNIDO pro- 
jects dealing with technology transfer in the area of pesticides, 
development of integrated safety guidelines and in data collection 
and dissemination of information. (author). 9 refs, 2 figs, 4 tabs. 


14606 (INIS-JP—024, pp. A010/1-A010/9) Prospect of ra- 
dioisotopes and radiation utilization. Tabata, Yoneho (Atomic 
Energy Commission, Tokyo (Japan)). Japan Atomic Industrial Fo- 
rum, Inc., Tokyo (Japan); Japan Radioisotope Association, Tokyo 
(Japan); Atomic Energy Society of Japan, Tokyo (Japan). 1994. 
596p. (In Japanese). (CONF-940268-: 21. Japan conference on 
radiation and radioisotopes, Tokyo (Japan), 2-4 Feb 1994). In Pro- 
ceedings of the 21st Japan conference on radiation and 
radioisotopes. The 100th year since the discovery of X-ray, and ex- 
pectation to the future development. Order Number DE94785275. 
Source: OSTI; NTIS; INIS. 

Radiation Utilization in Japan has been positioned, together with 
nuclear power generation, as one of the important cornerstones, 
and research and development and practical usage of it has been 
proceeded with steadily in the fields of industry, agriculture, 
medicine, and so on. In the field of medicine, SPECT and PET fa- 
cilities, radio-immunoassay, radiotherapy has come widely to 
practical use. In the field of agriculture and fisheries, improvement 
of breed, sterile insect technique have been implemented, and 
eradication of melon fly has been achieved. In the field of industry, 
it is expected that the practical use of neutron radiography tech- 
nique and research and development of synthesizing high 
performance, high function materials are progressed. In the envi- 
ronment preservation area, a pilot test using electron beam to treat 
the exhaust gases out of coal fired power plants, city garbages 
combustion facilities, city high way tunnels in order to establish de- 
sulphur/de-nitrogen technique is carried out. As the international 
contribution in the field of radiation utilization, the cooperation with 
developing countries and the cooperation among advanced coun- 
tries are reported. In this paper, a prospect of radioisotopes and 
radiation utilization is described. (J.P.N.). 


14607 (INIS-JP—033) Present status of research on radia- 
tion utilization in 1994 at JAERI. Utilization of irradiation and 
RI production and utilization. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Oct 1994. 109p. (in Japanese). Order Number 
DE95757836. Source: OSTI; NTIS; INIS. 

In Japan Atomic Energy Research Institute, Takasaki Radiation 
Chemistry Research Establishment is in charge of the utilization of 
irradiation, and Tokai Research Establishment is in charge of the 
production and utilization of radioisotopes. As for the utilization of 
irradiation the development of new polymers, the development of 
environment preservation technology such as flue gas treatment, 
and by using various ion beams from four accelerators, the devel- 
opment of the materials used for space environment, nuclear 
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fusion and new functional materials, the research on the radiation 
application to biotechnology, the development of the production 
and utilization of new radioisotopes have been carried out. As for 
the production and utilization of radioisotopes, the development of 
new products and new utilization techniques, the technology of 
producing and using a large amount of tritium, and the research on 
the chemical behavior of tritium have been carried out. The inter- 
national cooperations have been promoted positively. In this report, 
the research activities in 1994 are described. (K.|.). 


14608 (INIS-mf-14473) International Atomic Energy 
Agency. Highlights of activities. September 1994. Gillen, V.A. 
(ed.). International Atomic Energy Agency, Vienna (Austria). Sep 
1994. 75p. (IAEA/PI-A22E.). Order Number DE95625481. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The document presents the main activities of the IAEA between 
September 1993-September 1994 in the following fields: Nuclear 
power, Nuclear fuel cycle, Radioactive waste management, Com- 
parative assessment of energy sources, IAEA laboratories, Food 
and agriculture, Human health, Industry and earth sciences, Radia- 
tion protection, Safety of nuclear installations, Safeguards and 
non-proliferation activities, Public and technical information, 
Research and technical co-operation. There are also given infor- 
mation about IAEA secretariat, organization and administration, the 


1993 IAEA General Conference, IAEA Member States and IAEA 
Network. 


14609 (INIS-mf-14474) Life sciences: Nuclear medicine, 
radiation biology, medical physics, 1980-1994. International 
Atomic Energy Agency Publications. International Atomic 
Energy Agency, Vienna (Austria). Nov 1994. 21p. (SUBJ/CAT— 
1994/LS.). Order Number DE95625482. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The catalogue lists all sales publications of the IAEA dealing with 
Life Sciences issued during the period 1980-1994. The publications 
are grouped in the following chapters: Nuclear Medicine (including 
Radiopharmaceuticals), Radiation Biology and Medical Physics (in- 
cluding Dosimetry). 


14610 (INIS-mf-14475) Statement to the 38th session of 
the General Conference of the international Atomic Energy 
Agency 19 September 1994; Statement to the 49th session of 
the United Nations General Assemblies 17 October 1994. Blix, 
H. International Atomic Energy Agency, Vienna (Austria). Oct 1994. 
40p. (CONF-9409247-: International Atomic Energy Agency con- 
ference; 38. session of the General Conference of the International 
Atomic Energy Agency; 49. session of the United Nations General 
Assembly, Vienna (Austria); New York, NY (United States), 19-21 
Sep Order Number DE95625483. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The document reproduces the two statements of the IAEA Direc- 
tor General to the 38th Session of the General conference of the 
IAEA from 19 September 1994 and to the 49th Session of the 
United Nations General Assembly from 17 October 1994. A sepa- 
rate abstract was prepared for each statement. 


14611 (INIS-mf-14475, pp. 1-25) Statement to the 38th ses- 
sion of the General Conference of the International Atomic 
Energy Agency. Blix, H. (international Atomic Energy Agency, Vi- 
enna (Austria)). International Atomic Energy Agency, Vienna 
(Austria). Oct 1994. 40p. (CONF-9409247—: Intemational Atomic 
Energy Agency conference, Vienna (Austria), 19-21 Sep 1994; 
|AEA-PI-C21E.). In Statement to the 38th session of the General 
Conference of the International Atomic Energy Agency 19 Septem- 
ber 1994; Statement to the 49th session of the United Nations 
General Assemblies 17 October 1994. Order Number 
DE95625483. Source: OSTI; NTIS (US Sales Only); INIS. 

In his statement, after a short description of the place and func- 
tions of the IAEA in the UN system, the Director General presents 
the main activities of the Agency concerning the nuclear power op- 
tion, nuclear safety, radioactive wastes, transfer of nuclear 
technology, nuclear applications in food irradiation, hydrology, nutri- 
tional studies and environmental protection, safeguards and 
non-proliferation, nuclear disarmament. 
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14612 (INIS-mf-14478) Bataan nuclear power plant unit no. 
1. Progress report no. 207. National Power Corp., Quezon City 
(Philippines). Aug 1994. 75p. Order Number DE95625484. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report presents the accomplishment of the National Power 
Corporation (NPC) for the month of August 1994. The highlights of 
the report were the following: (a) issuance of preservation task or- 
ders; (b) total expenses for the preservation and maintenance of 
the plant; (c) completion of underwater structures and fabrication of 
the stop logs; (d) repaired of two dry type transformers; (e) inven- 
tory of excess construction materials; and (f) investigations of 
vehicular accident. Also in this period, delegates from different insti- 
tutions and organizations and schools were given briefings and tour 
of the plant facilities as part of public information campaign. ills. 


14613 (LA-UR-95-420) Implementing an __ integrated 
standards-based management system to ensure compliance at 
Los Alamos National Laboratory. Hjeresen, D.; Roybal, S.; 
Bertino, P.; Gherman, C.; Hosteny, B. Los Alamos National Lab., 
NM (United States). [1995]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-950216-71: Waste management '95, Tucson, AZ (United 
States), 26 Feb - 2 mar 1995). Order Number DE95007873. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Los Alamos National Laboratory (LANL or the Laboratory) is de- 
veloping and implementing a comprehensive, Integrated 
Standards-Based Management System (ISBMS) to enhance envi- 
ronmental, safety, and health (ESH) compliance efforts and 
streamline management of ESH throughout the Laboratory. The 
Laboratory recognizes that to be competitive in today’s business 
environment and attractive to potential Partnerships, Laboratory op- 
erations must be efficient and cost-effective. The Laboratory also 
realizes potential growth opportunities for developing ESH as a 
strength in providing new or improved services to its customers. 
Overall, the Laboratory desires to establish and build upon an ESH 
management system which ensures continuous improvement in 
protecting public health and safety and the environment and which 
fosters a working relationship with stakeholders. A team of process 
experts from the LANL Environmental Management (EM) Program 
Office, worked with management system consultants, and the De- 
partment of Energy (DOE) to develop an ESH management 
systems process to compare current LANL ESH management Sys- 
tems and programs against leading industry standards. The 
process enabled the Laboratory to gauge its performance in each 
of the following areas: Planning and Policy Setting; Systems and 
Procedures; Implementation and Education; and Monitoring and 
Reporting. The information gathered on ESH management systems 
enabled LANL to pinpoint and prioritize opportunities for improve- 
ment in the provision of ESH services throughout the Laboratory 
and ultimately overall ESH compliance. 


14614 (NEI-NO-479) Love at first sight. Co-operation be- 
tween the Netherlands and Norway on the peaceful use of 
atomic energy, 1950-1960. IFS Info, IFS Info. Splunter, J.M. van. 
institutt for Forsvarsstudier, Oslo (Norway). 1994. 52p. Order Num- 
ber DE95625485. Source: OSTI; NTIS; INIS. 

This study describes the co-operation during the fifties and six- 
ties between the Netherlands and Norway in the sphere of the 
peaceful use of nuclear energy. It is the story about the establish- 
ment, development and abolishment of the Joint Establishment for 
Nuclear Energy Research (JENER) at Kjeller, Norway. The start of 
operation of the Norwegian-Dutch reactor JEEP at Kjeller in July 
1951 heralded the first phase of JENER. This rector became the 
first reactor in the world to be built outside the big-power states. 
The present study explains how it was possible for to two small 
states to go ahead with a reactor project at the outset of the post- 
war period. 13 refs. 


14615 (NUREG—0390-Vol.9-No.1) Topical report review 
status. Volume 9, No. 1. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Directorate for Inspection and Support 
Programs. Feb 1995. 37p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

This report provides industry with procedures for submitting topi- 
cal reports, guidance on how the US Nuclear Regulatory 
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Commission (NRC) processes and responds to topical report sub- 
mittals, and an accounting, with review schedules, of all topical 
reports currently accepted for review by the NRC. This report is 
published semiannually. 


14616 (OUP-94-26) List of publications 1992. Scientific 
and specialist works from Department of Physics. Oslo Univ. 
(Norway). Fysisk Inst. Dec 1994. 41p. (In Norwegian). Order Num- 
ber DE95625486. Source: OSTI; NTIS; INIS. 

This annual bibliography of publications refers to research re- 
ports, contribution to newspapers and scientific journals, guest 
lectures, and popular science lectures. 


14617 (PNL-SA-25328) Reengineering business processes 
in government: A framework for performance improvement in- 
terventions. Montgomery, J.C.; Levine, L.O.; Carson, M.L. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1995. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-950282-1: 3. international 
symposium on productivity and quality improvement conference, 
Vienna, VA (United States), 27 Feb - 1 mar 1995). Order Number 
DE95008924. Source: OSTI; NTIS; GPO Dep. 

The world is changing quickly, and government agencies have 
difficulty adapting. One reason is that they are based on a bureau- 
cratic model derived from the industrial mass production era. While 
this model provides organizational benefits, such as stability and 
clear lines of authority, it also minimizes flexibility and diversity in 
service delivery. While the private sector has moved away from 
this model, the public sector remains wedded to a top-down, stan- 
dardized service delivery system. Dissatisfaction with the traditional 
model of government is rampant. Constituencies are demanding 
that government agencies consume less and provide more. There 
is tremendous pressure on government at all levels in the United 
States to improve the efficiency and effectiveness of govern- 
ment services and programs. Improving government agency 
performance is far more complex than simply reinventing or reengi- 
neering the agency for these efforts are likely to fail in procedural 
and copying agencies. The framework and decision process de- 
scribed in this paper should be used to prevent the high failure 
rates associated with blanket approaches to reengineering and 
reinventing. The best opportunities for change at the federal level 
are probably with agencies that have been mandated a change in 
mission. These agencies will tend to have a clearer sense of the 
need for change and have a greater sense of urgency regarding 
adopting a new way of conducting business. Also, for a higher rate 
of success, internal or external consultants may be utilized to avoid 
simplistic or faddish solutions when the real problems may be due 
to complex organizational behavior. 


14618 (SAND—94-1931) Institutional Plan, FY 1995-2000. 
Sandia National Labs., Albuquerque, NM (United States). Oct 
1994. 242p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. Order Number 
DE95008523. Source: OSTI; NTIS; INIS; GPO Dep. 

Sandia recently completed an updated strategic plan, the 
essence of which is presented in chapter 4. Sandia's Strategic 
Plan 1994 takes its direction from DOE’s Fueling a Competitive 
Economy: Strategic Plan and provides tangible guidance for San- 
dia’s programs and operations. Although it is impossible to foresee 
precisely what activities Sandia will pursue many years from now, 
the strategic plan makes one point clear: the application of our sci- 
entific and engineering skills to the stewardship of the nation’s 
nuclear deterrent will be central to our service to the nation. We 
will provide the necessary institutional memory and continuity, ex- 
perience base, and technical expertise to ensure the continued 
safety, security, and reliability of the nuclear weapons stockpile. As 
a multiprogram laboratory, Sandia will also continue to focus maxi- 
mum effort on a broad spectrum of other topics consistent with 
DOE's enduring core mission responsibilities: Defense (related to 
nuclear weapons), Energy, Environment (related to waste manage- 
ment and environmental remediation), and Basic Science. 


14619 (SAND—95-0339) Sandia National Laboratories Pro- 
curement Organization annual report, fiscal year 1994. Stimak, 
D.R. Sandia National Labs., Albuquerque, NM (United States). Mar 
1995. 153p. Sponsored by USDOE, Washington, DC (United 





States). DOE Contract AC04-94AL85000. 
DE95008797. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the purchasing and transportation activi- 
ties of the Procurement Organization for FY 1994. Activities for 
both the New Mexico and California locations are included. 


Order Number 


14620 (UCRL-ID-119576) Diversification and _ strategic 
management of LLNL’s R&D portfolio. Glinsky, M.E. Lawrence 
Livermore National Lab., CA (United States). Dec 1994. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95006383. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Strategic management of LLNL’s research effort is addressed. A 
general framework is established by presenting the McKinsey/BCG 
Matrix Analysis as it applies to the research portfolio. The frame- 
work is used to establish the need for the diversification into new 
attractive areas of research and for the improvement of the market 
position of existing research in those attractive areas. With the 
need for such diversification established, attention is turned to opti- 
mizing it. There are limited resources available. It is concluded that 
LLNL should diversify into only a few areas and try to obtain full 
market share as soon as possible. 


14621 (UTNL-R-0314) Annual report of Nuclear Engineer- 
ing Research Laboratory, University of Tokyo in fiscal 1993. 
Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engineering Research 
Lab. Aug 1994. 84p. (In Japanese). Order Number DE95757832. 
Source: OSTI; NTIS; INIS. 

In this annual report, the activities of research and education, the 
state of operation of research facilities and others in fiscal year 
1993 are summarized. Four main research facilities are the fast 
neutron source reactor 'Yayoi’, the electron linear accelerator, the 
basic experiment facility for nuclear fusion reactor blanket design 
and the heavy irradiation research facility. The reactor and the ac- 
celerator are for the joint utilization by all universities in Japan, the 
blanket is used by the Faculty of Engineering, and the HIT is for 
the joint utilization in University of Tokyo. In fiscal year 1993, the 
installation of the fast neutron science research facility was ap- 
proved. In this annual report, the management and operation of the 
above research facilities are described, and the research activities, 
the theses for doctorate and graduation theses of teachers, are 
summarized. (K.I.). 


14622 (UTNL-R-0315) Report of the research results with 
University of Tokyo, Nuclear Engineering Research Labora- 
tory’s facilities in fiscal 1993. Tokyo Univ., Tokai, Ibaraki (Japan). 
Nuclear Engineering Research Lab. 1994. 146p. (in Japanese). Or- 
der Number DE95757831. Source: OSTI; NTIS; INIS. 

This publication summarizes the results of the joint utilization of 
the research 'Yayoi’ and the electron beam accelerator in the Nu- 
clear Engineering Research Laboratory, University of Tokyo, in the 
fiscal year 1993. In this report, the gists of 15 researches which 
were carried out on pile of the Yayoi, 9 researches off pile of the 
Yayoi and 14 researches by using the linear accelerator are col- 
lected. In addition, the 13 reports of Yayoi Study Meeting held in 
fiscal year 1993 are collected. Moreover, the list of the events car- 
ried out in the facility in fiscal year 1993, the registers of names of 
various committees, and the register of the names of persons who 
were in charge of joint utilization experiments in fiscal year 1993 
are attached. (K.1.). 


14623 (WHC-SD-GN-CSWD-30072) QUEST2: Release 1, 
SA/Release 1 supporting documents deliverable set. Braaten, 
F.D. Westinghouse Hanford Co., Richland, WA (United States). 27 
Feb 1995. 153p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE95008426. Source: OSTI; NTIS; GPO Dep. 

This document contains deliverables which reflect the last of the 
System Architecture phase analysis for the Quality, Environmental, 
Safety Tracking System redesign (QUEST2) project. These deliver- 
ables are focused on the final insights required to start functional 
design of the first QUEST2 release. They include the data defini- 
tions, conversion rules, standards for design and user interface, 
performance criteria, and rules to be followed during the prototyp- 
ing activity described in the Project Management Plan. 
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Refer also to citation(s) 12061, 12062, 12094, 12129, 12160, 
12287, 12310, 12315, 12395, 12400, 12463, 12475, 12550, 12576, 
12658, 12661, 12662, 12683, 12684, 12715, 12752, 12813, 12831, 
12877, 12895, 12947, 12948, 12950, 12974, 12977, 13007, 13024, 
13053, 13098, 13102, 13104, 13139, 13162, 13220, 13266, 13284, 
13346, 13354, 13355, 13356, 13357, 13359, 13360, 13374, 13389, 
13390, 13413, 13423, 13456, 13457, 13458, 13459, 13471, 13476, 
13543, 13576, 13608, 13676, 13677, 13696, 13698, 13714, 13715, 
13747, 13754, 13758, 13760, 13790, 13793, 13808, 13842, 13859, 
13887, 13908, 13915, 13918, 14005, 14107, 14109, 14119, 14120, 
14122, 14162, 14194, 14232, 14305, 14371, 14372, 14390, 14398, 
14426, 14428, 14429, 14495, 14496, 14530, 14532, 14698 


14624 (ANL/MCS/CP-84114) W-matrices, nonorthogonal 
multiresolution analysis, and finite signals of arbitrary length. 
Kwong, M.K. (Argonne National Lab., IL (United States). Mathe- 
matics and Computer Science Div.); Tang, P.T.P. Argonne National 
Lab., IL (United States). [1994]. 24p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9407170—-1: Gigabyte image processing workshop, Ar- 
gonne, IL (United States), 89 Jul 1994). Order Number 
DE95005846. Source: OSTI; NTIS; GPO Dep. 

Wavelet theory and discrete wavelet transforms have had great 
impact on the field of signal and image processing. In this paper 
the authors propose a new class of discrete transforms. It “in- 
cludes” the classical Haar and Daubechies transforms. These 
transforms treat the endpoints of a signal in a different manner 
from that of conventional techniques. This new approach allows the 
authors to efficiently handle signals of any length; thus, one is not 
restricted to work with signal or image sizes that are multiples of a 
power of 2. Their method does not lengthen the output signal and 
does not require an additional bookkeeping vector. An exciting re- 
sult is the uncovering of a new and simple transform that performs 
very well for compression purposes. It has compact support of 
length 4, and so is its inverse. The coefficients are symmetrical, 
and the associated scaling function is fairly smooth The Associated 
dual wavelet has vanishing moments up to order 2. Numerical re- 
sults comparing the performance of this transform with that of the 
Daubechies D, transform are given. The multiresolution decompo- 
sition, however, is not orthogonal. They will see why this apparent 
defect is not a real problem in practice. Furthermore, they will give 
a method to compute an orthogonal compensation that gives them 
the best approximation possible with the given scaling space. The 
transform can be described completely within the context of matrix 
theory and linear algebra. Thus, even without prior knowledge of 
wavelet theory, one can easily grasp the concrete algorithm and 
apply it to specific problems within a very short time, without hav- 
ing to master complex functional analysis. At the end of the paper, 
they shall make the connection to wavelet theory. 


14625 (ANL/MCS/CP-—84514) Computational results for par- 
allel unstructured mesh computations. Jones, M.T. (Univ. of 
Tennessee, Knoxville, TN (United States). Computer Science 
Dept.); Plassmann, P.E. Argonne National Lab., IL (United States). 
[1994]. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9411205-1: 3. 
national symposium on large-scale structural analysis for high- 
performance computers and workstations, Norfolk, VA (United 
States), 8-11 Nov 1994). Order Number DE95005856. Source: 
OSTI; NTIS; GPO Dep. 

The majority of finite element models in structural engineering 
are composed of unstructured meshes. These unstructured 
meshes are often very large and require significant computational 
resources; hence they are excellent candidates for massively paral- 
lel computation. Parallel solution of the sparse matrices that arise 
from such meshes has been studied heavily, and many good aigo- 
rithms have been developed. Unfortunately, many of the other 
aspects of parallel unstructured mesh computation have gone 
largely ignored. The authors present a set of algorithms that allow 
the entire unstructured mesh computation process to execute in 
parallel — including adaptive mesh refinement, equation reordering, 
mesh partitioning, and sparse linear system solution. They briefly 
describe these algorithms and state results regarding their running- 
time and performance. They then give results from the 
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512-processor Intel DELTA for a large-scale structural analysis 
problem. These results demonstrate that the new algorithms are 
scalable and efficient. The algorithms are able to achieve up to 2.2 
gigaflops for this unstructured mesh problem. 


14626 (ANL/MCS/CP-85720) Language constructs and run- 
time systems for compositional parallel programming. Foster, 
|. (Argonne National Lab., IL (United States)); Kesselman, C. Ar- 
gonne National Lab., IL (United States). [1995]. 12p. Sponsored by 
USDOE, Washington, DC (United States);National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9408222-1: CONPAR conference, Linz 
(Austria), 15-18 Aug 1994). Order Number DE95008298. Source: 
OSTI; NTIS; GPO Dep. 

In task-parallel programs, diverse activities can take place con- 
currently, and communication and synchronization patterns are 
complex and not easily predictable. Previous work has identified 
compositionality as an important design principle for task-parallei 
programs. In this paper, we discuss alternative approaches to the 
realization of this principle. We first provide a review and critical 
analysis of Strand, an early compositional programming language. 
We examine the strengths of the Strand approach and also its 
weaknesses, which we attribute primarily to the use of a special- 
ized language. Then, we present an alternative programming 
language framework that overcomes these weaknesses. This 
framework uses simple extensions to existing sequential languages 
(C++ and Fortran) and a common runtime system to provide a ba- 
sis for the construction of large, task-parallel programs. We also 
discuss the runtime system techniques required to support these 
languages on parallel and distributed computer systems. 


14627 (ANL/MCS-TM-193) Using the scalable nonlinear 
equations solvers package. Gropp, W.D.; Mcinnes, L.C.; Smith, 
B.F. Argonne National Lab., IL (United States). Feb 1995. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95008323. Source: 
OSTI; NTIS; GPO Dep. 

SNES (Scalable Nonlinear Equations Solvers) is a software 
package for the numerical solution of large-scale systems of non- 
linear equations on both uniprocessors and parallel architectures. 
SNES also contains a component for the solution of unconstrained 
minimization problems, called SUMS (Scalable Unconstrained Mini- 
mization Solvers). Newton-like methods, which are known for their 
efficiency and robustness, constitute the core of the package. As 
part of the multilevel PETSc library, SNES incorporates many fea- 
tures and options from other parts of PETSc. In keeping with the 
spirit of the PETSc library, the nonlinear solution routines are data- 
structure-neutral, making them flexible and easily extensible. This 
users guide contains a detailed description of uniprocessor usage 
of SNES, with some added comments regarding multiprocessor us- 
age. At this time the paraliel version is undergoing refinement and 
extension, as we work toward a common interface for the unipro- 
cessor and parallel cases. Thus, forthcoming versions of the 
software will contain additional features, and changes to parallel in- 
terface may result at any time. The new parallel version will employ 
the MPI (Message Passing Interface) standard for interprocessor 
communication. Since most of these details will be hidden, users 
will need to perform only minimal message-passing programming. 


14628 (ANL/MCS-TM-202) A case study in automated 
theorem proving: A difficult problem about commutators. Mc- 
Cune, W. Argonne National Lab., IL (United States). Feb 1995. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31-109-ENG-38. Order Number DE95008392. Source: 
OSTI; NTIS; GPO Dep. 

This paper shows how the automated deduction system OTTER. 
was used to prove the group theory theorem x° = e — [[ly, z], ul, 
v] = e, where e is the identity, and [XI Y] is the commutator x’y’xy. 
This is a difficult problem for automated provers, and several 
lengthy searches were run before a proof was found. Problem for- 
mulation and search strategy played a key role in the success. | 
believe that ours is the first automated proof of the theorem. 


14629 (BNL-61443) Self-organization in a simpie brain 
model. Stassinopoulos, D. (Brookhaven National Lab., Upton, NY 
(United States). Dept. of Physics); Bak, P.; Alstroem, P. 
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Brookhaven National Lab., Upton, NY (United States). 10 Mar 1994. 
23p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9406191-2: World congress 
on neural networks, San Diego, CA (United States), 4-9 Jun 1994). 
Order Number DE95008312. Source: OSTI; NTIS; GPO Dep. 
Simulations on a simple model of the brain are presented. The 
model consists of a set of randomly connected neurons. Inputs and 
outputs are also connected randomly to a subset of neurons. For 
each input there is a set of output neurons which must fire in order 
to achieve success. A signal giving information as to whether or 
not the action was successful is fed back to the brain from the 
environment. The connections between firing neurons are strength- 
ened or weakened according to whether or not the action was 
successful. The system learns, through a self-organization process, 
to react intelligently to input signals, i.e. it learns to quickly select 
the correct output for each input. If part of the network is damaged, 
the system relearns the correct response after a training period. 


14630 (CEA-CONF—-11879) Contribution of qualitative anal- 
ysis and fuzzy sets to industrial process fault diagnosis: 
application to the Diapason project. Montmain, J.; Leyval, L. 
CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Direction du Cycle du Combustible. 1994. 12p. (CONF- 
9409318—: Specialists’ Meeting on Advanced Information Methods 
and Artificial Intelligence in Nuclear Power Plant Control Rooms, 
Halden (Norway), 13-15 Sep 1994). Order Number DE95625474. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The construction of fault indicators is the foundation of model- 
based fault diagnosis. The development of precise mathematical 
models for complex facilities is generally difficult and expensive; 
new and less constraining techniques, notably seeking to account 
for behaviour, open new perspectives for fault detection and diag- 
nosis. The authors propose a combined approach based on 
quantitative processing with qualitative assessment of the results. 
A veritable numerical-symbolic interface then ensures a more satis- 
factory balance between the two levels of knowledge - analytic and 
heuristic -necessary to optimize the performance of a diagnostic 
procedure. Our supervision support system DIAPASON provides 
operators of industrial continuous processes with an aid to watch 
and diagnosis. The reasoning is based on a causal graph and on a 
knowledge base. After an overview of qualitative simulation, defect 
diagnosis and fault diagnosis, the way in which these three cooper- 
ate in DIAPASON is amplified. (authors). 21 refs., 5 figs. 


14631 (CEA-N-2756, pp. 225-229) Spectheo: Software for 
simulation of X-ray spectrum excited by monochromatic pho- 
tons. Abbas, K. (Paris-11 Univ., 91 - Orsay (France). Lab. pour 
l'Utilisation du Rayonnement Electromagnetique (LURE)); Be- 
ranger, V.; Chevallier, P.; Legrand, F. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Applications et de 
la Metrologie des Rayonnements lonisants. May 1994. (In French). 
(CONF-9310279—: Three days on gamma and x-rays spectrometry, 
Saint-Remy-les-Chevreuse (France), 12-14 Oct 1993). In Gamma 
and X 93 spectrometry. 422p. Order Number DE95624754. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Spectheo is a PC software for simulation of X-ray spectrum ex- 
cited by monochromatic photons. The goal is to evaluate the 
feasibility of the method for a given specimen to be analysed and 
optimize experimental conditions before to perform the experiment. 
The program includes all photon-material interactions phenomena. 
The spectrum is calculated taking into account the specific peak 
profile of the detector which is used. (authors). 4 figs., 16 refs. 


14632 (CONF-9411137-2) Teaching interdisciplinary com- 
putational science from an electronic book on the internet. 
Oliver, C.E. (Oak Ridge National Lab., TN (United States)); Strayer, 
M.R.; Umar, V.M. Oak Ridge National Lab., TN (United States). 
[1994]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From Frontiers in edu- 
cation conference; San Jose, CA (United States); 3-6 Nov 1994. 
Order Number DE95006525. Source: OSTI; NTIS; GPO Dep. 

The advances in high performance computing technology have 
led to great changes in the way applied and pure sciences are be- 
ing carried out. These advances have left curricula at the graduate 
level in many disciplines omitting a whole body of essential re- 
search tools that students have to seek out on their own to carry 





out their research. In many cases the skills are not difficult to as- 
similate and the student develops the required knowledge during 
the process of carrying out research. Usually this is not a system- 
atic approach, and it often leaves the student with a fragmented 
knowledge of some of the increasingly important concepts and ar- 
eas relating to computing. By offering a general introduction and 
overview to networks, computer architectures, scientific visualiza- 
tion, programming languages, a variety of operating systems and 
hypertext authoring tools students get a broad comprehensive view 
of modern high performance computing methodologies. Students 
from all disciplines benefit from such a course. The survey of such 
tools is ideally suited for an interdisciplinary curriculum. As high 
performance computing becomes an essential component of the 
University curriculum, instructors need to be prepared to incorpo- 
rate these concepts and methods in their own research and 
curricula. At this point in time educators are uncertain as to how to 
proceed, and there appears to be a lack of consensus on the cur- 
riculum for computational science. The Computational Science 
Education Project was initiated in September 1991, by the Depart- 
ment of Energy to develop a syllabus for teaching interdisciplinary 
computational science. The interdisciplinary nature of the project is 
intended to contribute to national technological competitiveness by 
producing a body of graduates with the necessary skills to operate 
effectively in high performance computing environments. 


14633 (CONF-9411137-3) Building an electronic book on 
the Internet: “CSEP - an interdisciplinary syllabus for teach- 
ing computational science at the graduate level”. Oliver, C.E. 
(Oak Ridge National Lab., TN (United States)); Strayer, M.R.; 
Umar, V.M. Oak Ridge National Lab., TN (United States). [1994]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Frontiers in education confer- 
ence; San Jose, CA (United States); 3-6 Nov 1994. Order Number 
DE95006526. Source: OSTI; NTIS; GPO Dep. 

The Computational Science Education Project was initiated in 
September 1991, by the Department of Energy to develop a syl- 
labus for teaching interdisciplinary computational science. CSEP 
has two major activities. The writing and maintenance of an elec- 
tronic book (e-book) and educational outreach to the computational 
science communities through presentations at professional society 
meetings, journal articles, and by training educators. The interdisci- 
plinary nature of the project is intended to contribute to national 
technological competitiveness by producing a body of graduates 
with the necessary skills to operate effectively in high performance 
computing environments. The educational outreach guides and 
supports instructors in developing computational science courses 
and curricula at their institutions. The CSEP e-book provides valu- 
able teaching material around which educators have built. The 
outreach not only introduces new educators to CSEP, but also 
establishes a synergistic relationship between CSEP authors, re- 
viewers and users. 


14634 (CONF-9411178-2) Algorithm comparison and 
benchmarking using a parallel spectra transform shallow wa- 
ter model. Worley, P.H. (Oak Ridge National Lab., TN (United 
States)); Foster, |.T.; Toonen, B. Oak Ridge National Lab., TN 
(United States). [1995]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 6. 
workshop on use of parallel processors in meterology; Reading 
(United Kingdom); 24 Nov 1994. Order Number DE95009124. 
Source: OSTI; NTIS; GPO Dep. 

In recent years, a number of computer vendors have produced 
supercomputers based on a massively parallel processing (MPP) 
architecture. These computers have been shown to be competitive 
in performance with conventional vector supercomputers for some 
applications. As spectral weather and climate models are heavy 
users of vector supercomputers, it is interesting to determine how 
these models perform on MPPS, and which MPPs are best suited 
to the execution of spectral models. The benchmarking of MPPs is 
complicated by the fact that different algorithms may be more 
efficient on different architectures. Hence, a comprehensive bench- 
marking effort must answer two related questions: which algorithm 
is most efficient on each computer and how do the most efficient 
algorithms compare on different computers. In general, these are 
difficult questions to answer because of the high cost associated 
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with implementing and evaluating a range of different parallel algo- 
rithms on each MPP platform. 


14635 (CONF-941216—2) Low level monitoring and control 
of nonlinear systems. Cover, A. (Clemson Univ., SC (United 
States). Dept. of Mathematical Sciences); Reneke, J.; Lenhart, S.; 
Protopopescu, V. Oak Ridge National Lab., TN (United States). 
[1994]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 33. Institute of 
Electrical and Electronic Engineers (IEEE) conference on decision 
and control; Orlando, FL (United States); 14-16 Dec 1994. Order 
Number DE95007395. Source: OSTI; NTIS; GPO Dep. 

In this paper, we propose a nonparametric method for monitoring 
and controlling nonlinear systems whose dynamics is, in general, 
unknown or only partially known. Our nonparametric method is 
based on the stochastic linearization of the underlying (unknown) 
nonlinear system. 


14636 (ESTSC—000219MLTPLOO) TOUGH2(PC). Unsatu- 
rated Groundwater and Heat Transport Model. Pruess, K. 
(Lawrence Berkeley National Lab., CA (United States)). Lawrence 
Berkeley Lab., CA (United States). 1 Jul 1991. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Source: ESTSC. 

Description: MLT-PLTFM; DOS-based; LAHEY Version 5.00 or 
later; 1 3.5 Diskette. Source Code upgraded to make possible the 
efficient simulation of large three-dimensional problems on the 
scale of 10,000 grid blocks. The conjugate gradient module re- 
quires no additional user input, with the exception of one single 
parameter for choosing which of the different solvers will be used. 

TOUGH2 is a new and improved version of TOUGH. TOUGH2 
offers added capabilities and user features, including the flexibility 
to handle different fluid mixtures (water, water with tracer; water, 
CO2; water,air; water, air, with vapor pressure lowering and water, 
hydrogen), facilities for processing of geometric data (computa- 
tional grids), and an internal version control system to ensure 
referenceability of code applications. TOUGH2 is a_multi- 
dimensional numerical model for simulating the coupled transport 
of water, vapor, air, and heat in porous and fractured media. The 
program provides options for specifying injection or withdrawal of 
heat and fluids. Although primarily designed for studies of high- 
level nuclear waste isolation in partially saturated geological media, 
it should also be useful for a wider range of problems in heat and 
moisture transfer, and in the drying of porous materials. For exam- 
ple, geothermal reservoir simulation problems can be handled 
simply by setting the air mass function equal to zero on input. The 
TOUGH2 simulator was developed for problems involving strongly 
heat-driven flow. To describe these phenomena a multi-phase ap- 
proach to fluid and heat flow is used, which fully accounts for the 
movement of gaseous and liquid phases, their transport of latent 
and sensible heat, and phase transitions between liquid and vapor. 
TOUGH2 takes account of fluid flow in both liquid and gaseous 
phases occurring under pressure, viscous, and gravity forces 
according to Darcy's law. Interference between the phases is rep- 
resented by means of relative permeability functions. The code 
handles binary, but not Knudsen, diffusion in the gas phase and 
capillary and phase adsorption effects for the liquid phase. Heat 
transport occurs by means of conduction with thermal conductivity 
dependent on water saturation, convection, and binary diffusion, 
which includes both sensible and latent heat. 


14637 (ESTSC—000219MLTPLO1) T2VOC. Unsaturated 
Groundwater and Heat Transport Model. Pruess, K. (Lawrence 
Berkeley National Lab., CA (United States)); Finsterle, S.; Falta, 
R.; Battistelli, A. Lawrence Berkeley Lab., CA (United States). 1 
Mar 1995. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Source: ESTSC. 

Description: MLT-PLTFM; Operating System-independent. Re- 
FORTRAN 77; 1 3.5 Diskette. Source code upgraded with the 
addition of preconditioned conjugate gradient solvers as optional to 
make possible the efficient simulation of large three-dimensional 
problems on the scale of 10,000 grid blocks. The conjugate gradi- 
ent module requires no additional user input, with the exception of 
one single parameter for choosing between MA28 or one of the 
three conjugate gradient solvers. 
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T2VOC is a module which must be linked with the basic 
TOUGH2 general purpose simulation program to form the code 
TOUGH2/T2VOC described in this abstract and other T2VOC doc- 
umentation. T2VOC is a numerical simulator for 3-phase, three 
component, non-isothermal flow of water, air, and a volatile organic 
compound (VOC) in multidimensional heterogeneous porous me- 
dia. T2VOC was designed to simulate processes such as the 
migration of hazardous non-aqueous phase liquids (NAPLs) in vari- 
ably saturated media, forced vacuum extraction of organic 
chemical vapors from the unsaturated zone (soil vapor extraction), 
evaporation and diffusion of chemical vapors in the unsaturated 
zone, air injection into the saturated zone for removal of volatile or- 
ganics (air sparging), direct pumping of contaminated water and 
free product, and steam injection for the removal of NAPLs from 
contaminated soils and aquifers. 


14638 (ESTSC—0006431433100) TIDY6.21. Utility to Edit 
FORTRAN Source Code. Stangenberger, A.G. (University of Cali- 
fornia, Berkeley, CA (United States)). Argonne National Lab., IL 
(United States). 1 Mar 1989. Sponsored by USDOE, Washington, 
DC (United States). (NESC—896). Source: ESTSC. 

Description: IBM4331; VM/CMS; FORTRAN 77; 1 Mag Tape. 

TIDY6.21 is a utility program for processing FORTRAN source 
programs into a standard form which is easy to read and modify. In 
processing FORTRAN software it renumbers statement labels so 
that they appear in increasing order, removes statement labels 
from unreferenced statements, deletes unreferenced FORMAT and 
CONTINUE statements, and indents DO loops and IF levels. FOR- 
MAT statements may optionally be collected at the end of routines. 
Blanks are inserted and removed to improve readability. Automatic 
generation of an END statement at the end of a routine can be 
suppressed if desired, which allows for the processing of FOR- 
TRAN INCLUDE files. Hollerith strings and strings delimited by a 
character other than an apostrophe are recognized and, optionally, 
translated to apostrophe-delimited strings. All lower-case alphabeti- 
cal characters are translated to upper-case except those in strings, 
Hollerith constants, and COMMENT statements. In addition, the 
character used to denote alternate return addresses in CALL state- 
ments can be changed. 


14639 (ESTSC—O000696D0VAX00) REACT. Graphite Corro- 
sion Computer Code. Richards, M. (General Atomics, San Diego, 
CA (United States)). General Atomics, San Diego, CA (United 
States). 1 Mar 1990. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-90CH10438. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 Mag Tape. Package 
compiled and linked without error. 

REACT solves the species-conservation equation for water vapor 
in porous graphite for a one-dimensional, hollow cylindrical geome- 
try. Boundary-layer mass transfer from a helium coolant is modeled 
at either the inner or outer radius, with a zero gradient in water- 
vapor concentration specified on the other boundary. Within the 
graphite, both diffusive and convective transport are modeled. The 
reaction of water vapor with graphite is modeled on the pore and 
external surfaces of the graphite according to a Langmuir- 
Hinshelwood mechanism. Model parameters, including graphite 
density, void fraction, burnoff factor for the intrinsic reaction rate, 
and diffusivity of water vapor in graphite, are evaluated as func- 
tions of local burnoff. The effects of void-reaction gradients on 
transport processes are accounted for. REACT also solves the 
conservation equation for graphite mass, which is coupled in a 
nonlinear manner to the water-vapor conservation equation be- 
cause of burnoff effects. REACT predictions have shown good 
agreement with available data for both in-reactor and out-of-reactor 
corrosion of nuclear-grade graphite. 


14640 (ESTSC—0007241B38600) EROSIONMOD1. Erosion 
Rates for Components in Contact With Fluid-Solids Systems. 
Lyczkowski, R.W. (Argonne National Lab., IL (United States)); 
Bouillard, J.X.; Folga, S.M.; Chang, S.L. Aerolab Development Co., 
Pasadena, CA (United States). 1 Sep 1992. Sponsored by US- 
DOE, Washington, DC (United States). Source: ESTSC. 

Description: IBM PC 386; DOS, designed to be portable; FOR- 
TRAN?77; 1 3.5 Diskette. 

EROSION was developed for two-dimensional general analysis 
of erosion in fluid-solids systems and specific analysis of erosion in 
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bubbling fluidized-bed combustors. The Finnie impaction, Nielson 
and Gilchrist combined ductile and brittle, and several forms of the 
monolayer energy dissipation erosion model are incorporated in the 
software, which calculates lifetimes of heat exchanger tubes, 
water-wall surfaces, internals, distributors, and baffles. 


14641 (ESTSC—000732IB38600) CADJOB. A_ Simplified 
Thermohydrodynamic Model for Fluid Film Bearings. Szeri, 
A.Z. (University of Pittsburgh, PA (United States)). Argonne Na- 
tional Lab., IL (United States). 1 Mar 1994. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Source: ESTSC. 

Description: IBM PC 386; DOS; FORTRAN; 2 3.5 Diskettes. 

CADJOB was constructed with the industrial designer in mind. 
The objective of the program is to assist the mechanical designer 
in selecting a journal bearing (single or multi-pad, tilting or fixed- 
pad, single or multi-slot inlet, isothermal or THD operation) that will 
satisfy, specific working conditions. CADJOB may also be used for 
instructional purposes, to provide the student with insight into the 
relative importance of the various bearing parameters. 


14642 (ESTSC—000734MLTPLOO) SPI/U3.1. Security Profile 
Inspector for UNIX Systems. Bartoletti, T. (Lawrence Livermore 
National Lab., CA (United States)). Lawrence Livermore National 
Lab., CA (United States). 1 Aug 1994. Sponsored by USDOE, 
Washington, DC (United States);Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Source: 
ESTSC. 

Description: MLT-PLTFM; UNIX; Standard C (95%), Bourne 
Sheil Script (6%); 1 QIC Cartridge. For security reasons, many 
data paths are fixed in the code during the installation (compiling) 
process. Therefore, SP! must be separately installed on each plat- 
form on which it is to be run. SPI output reports and cdt database 
archives may accumulate. These files should be purged manually 
as appropriate to the need and available disk space. 

SPV/U3.1 consists of five tools used to assess and report the se- 
curity posture of computers running the UNIX operating system. 
The tools are: Access Control Test: A rule-based system which 
identifies sequential dependencies in UNIX access controls. Binary 
Inspector Tool: Evaluates the release status of system binaries by 
comparing a crypto-checksum to provide table entries. Change De- 
tection Tool: Maintains and applies a snapshot of critical system 
files and attributes for purposes of change detection. Configuration 
Query Language: Accepts CQL-based scripts (provided) to evalu- 
ate queries over the status of system files, configuration of 
services and many other elements of UNIX system security. Pass- 
word Security Inspector: Tests for weak or aged passwords. The 
tools are packaged with a forms-based user interface providing 
on-line context-sensistive help, job scheduling, parameter manage- 
ment and output report management utilities. Tools may be run 
independent of the UI. 


14643 (ESTSC—000745D0VAX00) CATER. Computer Aided 
Trouble Entry and Reporting. Sass, R.C. (Stanford Linear Accel- 
erator Center, CA (United States)); Shoaee, H.; Tolmasoff, J. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). 1 Dec 1987. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. Source: ESTSC. 

Description: DEC VAX; VMS; C; 1 Cartridge. There are numer- 
ous routines which validate the fields and take conditional action 
based on the data entered. The display formats as presently de- 
fined assume the terminal can support 48 lines. 

CATER is a hardware and software problem tracking facility 
which maintains the state of all problems in a relational database. 
It controls the initial entry, modification, solution and closure of 
problems. It has an interactive browser which allows users to scan 
the database and display or print selected or pre-defined sets of 
problems and their solutions. 


14644 (ESTSC—000748IBMPC00) HARPHRQ. A Geochem- 
cal Speciation Program Based on PHREEQE. Brown, P.L. 
(Harwell Laboratory, Didcot (United Kingdom)); Haworth, A.; Shar- 
land, S.M.; Tweed, C.J. OECD Nuclear Energy Agency, 75 - Paris 
(France). 18 Feb 1992. Sponsored by National Endowment for the 
Arts, Washington, DC (United States). Source: ESTSC. 





Description: 
Diskette. 

HARPHRQ is a geochemical speciation program developed at 
Harwell and based on the U.S. Geological Survey code Phreege. 


14645 (ESTSC—0007541600000) NESTLE. Few-Group Neu- 
tron Diffusion Equation Solver Utilizing the Nodal Expansion 
Method. Turinsky, P.J. (North Carolina State University, Raleigh, 
NC (United States)); Al-Chalabi, R.M.K.; Engrand, P.; Sarsour, 
H.N.; Faure, F.X.; Guo, W. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). 1 Jun 1994. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. Source: 
ESTSC. 

Description: IBM RS 6000; AIX, HPUX, ULTRIX, and SUN OS; 
FORTRAN77 (99%) and ANSIC (1%); 3 3.5 Diskettes. 

NESTLE is a FORTRAN77 code that solves the few-group neu- 
tron diffusion equation utilizing the Nodal Expansion Method 
(NEM). NESTLE can solve the eigenvalue (criticality); eigenvalue 
adjoint; external fixed-source steady-state; or external fixed-source 
or eigenvalue initiated transient problems. The eigenvalue problem 
allows criticality searches to be completed, and the external fixed- 
source steady-state problem can search to achieve a specific 
power level. Transient problems model delayed neutrons via 
precursor groups. Several core properties can be input as time de- 
pendent. Two or four energy groups can be utilized, with all energy 
groups being thermal groups (i.e. upscatter exits) if desired. Core 
geometrics modelled include Cartesian and Hexagonal. Three, two 
and one dimensional models can be utilized with various symme- 
tries. The thermal conditions predicted by the thermal-hydraulic 
model of the core are used to correct cross-sections for tempera- 
ture and dentisty effects. Cross-sections are parameterized by 
color, control rod state (i.e. in or out) and burnup, allowing fuel de- 
pletion to be modelled. Either a macroscopic or microscopic model 
may be employed. 


IBM PC; Machine dependent; FORTRAN; 1 3.5 


14646 (ESTSC—000767D0VAX00) SIMSOIL. Similarity Solu- 


tion for Multi-Phase Fluid and Heat Flow in Radial Geometry. 


Doughty, C. (Lawrence Berkeley National Lab., CA (United 
States)). Lawrence Berkeley Lab., CA (United States). 1 Aug 1991. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Source: ESTSC. 

Description: DEC VAX; VMS; FORTRAN; 1 3.5 Diskette. 

SIMSOL calculates transient fluid and heat flow for a uniform ge- 
ologic medium containing water (in both liquid and vapor phases) 
and air, surrounding a constant-strength linear heat source. 


14647 (ESTSC—000783IBMPC00) SHOESCAN. Scanning 
Tunneling Microscope Data Acquistion and Control System. 
Swartzentruber, B.S. (Sandia National Labs., Albuquerque, NM 
(United States)). Sandia National Labs., Albuquerque, NM (United 
States). 1 Mar 1992. Sponsored by USDOE, Washington, DC 
(United States). Source: ESTSC. 

Description: IBM PC; MS DOS 3 or higher; MS Pascal (90%) 
and MS Assembler (10%); 1 3.5 Diskette. The data file names 
created by SHOESCAN contain 12 characters. The first two char- 
acters indicate the microscope code (user defined), the next 6 
characters are a data code, and the file name extension indicates 
the scan type and datafile creation sequence. No additional rou- 
tines are required for the full operation of SHOESCAN. 

SHOESCAN is a PC based code that acquires and displays data 
for Scanning Tunneling Microscopes (STM). SHOESCAN interfaces 
with the STM through external electronic feedback and raster con- 
trol circuits that are controlled by /O boards on the PC bus. Data 
is displayed on a separate color monitor that is interfaced to the 
PC through an additional frame-grabber board. SHOESCAN can 
acquire a wide range of surface topographic information as well as 
surface electronic structure information. 


14648 (ESTSC—0007861B48600) PCS. Power Control Sys- 
tem. Derby, J. (Western Area Power Authority, Watertown, SD 
(United States)); Jelsma, A.; McElhany, M.; Schilder, D. USDOE 
Western Area Power Administration, Golden, CO (United States). 1 
Sep 1994. Sponsored by USDOE, Washington, DC (United 
States). Source: ESTSC. 

Description: IBM PC 486; Novell Netware for a network opeMi- 
crosoft Visual C++ 2.0 (97%), Watcom C++ 9.5 (3%); 7 3.5 
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Diskettes. Commercially available software necessary for the oper- 
ation of PCS include: Netware 4.0 by Novell, Btrieve by Btrieve 
Technologies INC., Windows for Workgroups and MS DOS 6.2 by 
Microsoft, and Fontgrapher by Altsys. The following are file exten- 
sions used in PCS: bat Batch files for Btrieve database creation, 
btr Btrieve database file, c C source code file, clw Microsoft Visual 
C++, cpp C++ source code file, def definition file, dig Dialog box 
source code file, doc WAPA documentation in ASCII format, dsc 
Btrieve database descriptor file, fon Bitmap font file, fot True Type 
font definition file, h C++ include file, hip Windows help file for 
PCS, hpp C++ include file, ico icons, ini WDC INI file, Ink Link defi- 
nition file for Watcom compiler, mak Microsoft Visual C++ make 
file, re resource file, res resource file, ttf True Type font file, etc. 

Power Control System (PCS) is used as a real time control soft- 
ware package for Supervisory Control and Data Acquistion 
(SCADA) in an electric utility contro! center environment. 


14649 (ESTSC—000790C760000) PROGRAMK. Transonic 
Airfoil and Blade Design. Bauer, Dr. F. (New York University, NY 
(United STates)). New York Univ., NY (United States). Courant Inst. 
of Mathematical Sciences. 13 Mar 1984. Sponsored by USDOE, 
Washington, DC (United States). (NESC—1024). Source: ESTSC. 

Description: CDC7600; NOS 1.4; FORTRAN IV; 1 Mag Tape. 

PROGRAM K is a design code for transonic airfoils, turbine or 
compressor blades. 


14650 (ESTSC—000793AL00000) MACNUCLIDE. Nuclear 
Data Environment. Stone, C.A. (San Jose State University , CA 
(United States)). San Jose State Univ., CA (United States). 22 Jul 
1994. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG03-91ER40630. Source: ESTSC. 

Description: APPLE MACINTOSH; MacNuclide runs on any 
MacintoshC language with extensions for Macintosh windowing 
system. Distributed as a run time version.; 1 3.5 Diskette. 

MacNuclide is a highly-interactive program for nuclear data that 
serves as both a visualization tool and a data base management 
system. Properties are displayed in visual form common to nuclear 
science: the chart of nuclides, systematics plots, and level 
schemes. Visualization of properties through the nuclide chart is a 
powerful feature of MacNuclide. Color charts can be produced 
showing how a single property varies across the known nuclides. 
Reaction Q-values, other calculable properties, and even custom 
properties loaded from disk files are visualized in this manner. An- 
swers to complex questions are formed using Boolean operators to 
combine results from data base searches. Results of the searches 
are displayed in the nuclide chart. Interactive level schemes, 
daughter decay chains, and systematics plots provide detailed in- 
formation on nuclear properties. MacNuclide is a multifaceted 
program that provides a unique tool for nuclear science. 


14651 (ESTSC—000796IBMPCO00) AEM. Arctic Economics 
Model. Reister, D.B. (Oak Ridge National Lab., TN (United 
States)). Oak Ridge National Lab., TN (United States). 1 Aug 
1985. Sponsored by USDOE, Washington, DC (United States). 
(NESC—9478). Source: ESTSC. 

Description: IBM PC; MS-DOS; FORTRAN; 2 5.25 Diskettes. 

AEM (Arctic Economics Model) for oil and gas was developed to 
provide an analytic framework for understanding the arctic area re- 
sources. It provides the capacity for integrating the resource and 
technology information gathered by the arctic research and devel- 
opment (R&D) program, measuring the benefits of alternaive R&D 
programs, and providing updated estimates of the future oil and 
gas potential from arctic areas. AEM enables the user to examine 
field or basin-level oil and gas recovery, costs, and economics. It 
provides a standard set of selected basin-specified input values or 
allows the user to input their own values. AEM consists of five inte- 
grated submodels: geologic/resource submodel, which distributes 
the arctic resource into 15 master regions, consisting of nine arctic 
offshore regions, three arctic onshore regions, and three souhtem 
Alaska (non-arctic) regions; technology submodel, which selects 
the most appropriate exploration and production structure (plat- 
form) for each arctic basin and water depth; oil and gas production 
submodel, which contains the relationship of per well recovery as a 
function of field size, production decline curves, and production de- 
cline curves by product; engineering costing and field development 


ERA Vol. 20, No. 6 423 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


submodel, which develops the capital and operating costs associ- 
ated with arctic oil and gas development; and the economics 
submodel, which captures the engineering costs and development 
timing and links these to oil and gas prices, corporate taxes and 
tax credits, depreciation, and timing of investment. AEM provides 
measures of producible oil and gas, costs, and ecomonic viability 
under alternative technology or financial conditions. 


14652 (ESTSC—000797D113400) 3DGEOLE. 3-d nonlinear 
least squares analysis. Drake, S.R. (Allied Kansas City Division, 
KS (United States)). Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. 1 Nov 1989. Sponsored by US- 
DOE, Washington, DC (United States). (NESC—9588). Source: 
ESTSC. 

Description: DEC PDP11/34; RSX-11M; FORTRAN IV; 1 Mag 
Tape. The measured coordinates must be available in a stored 
data file prior to execution; all additional information required is 
supplied manually by the user and is menu driven. 

3DGEOELE is a collection of six programs - LINE, PLANE, CYL, 
CONE, RING, and TOROID - for nonlinear least squares fitting to a 
line, plane, circular cylinder, circular cone, ring, and toroid, respec- 
tively, in three-dimensional space of a set of measured x,y,z 
coordinates. The measurements are made by multi-axis coordinate 
measuring machines. The analysis is based on the residuals being 
calculated in a direction perpendicular to the surface or line. All six 
types involve nonlinear relationships, but in the case of the straight 
line or plane, nonlinear equations are avoided by using linear 
equations iteratively in repeated two-dimensional fits. In the case of 
the cylinder, cone, ring, and toroid, the equation of the geometrical 
shape (element) in the general position is found by taking the stan- 
dard equation of the element relative to a coordinate system where 
the principal axis of the element is the z axis of that coordinate 
system and then by means of transformation equations, converting 
the equation to be relative to the original coordinate system. These 
transformation equations are based on three shift constants (in the 
X, y, Z direction) and on two angles of rotation (first counter- 
clockwise about x, and then counter-clockwise about y). There are 
two modes of execution: experimental and production. The experi- 
mental mode is for checking each program to ensure proper 
operation and sufficient accuracy in the final results. The produc- 
tion mode is used with measured data where the answers are 
unknown in advance. 


14653 (ESTSC—000803IBMPC00) ASR4. Anelastic Strain 
Recovery Analysis Code. Warpinski, N.R. (Sandia National Labs., 
Albuquerque, NM (United States)). Sandia National Labs., Albu- 
querque, NM (United States). 1 May 1989. Sponsored by USDOE, 
Washington, DC (United States). (NESC—9399). Source: ESTSC. 

Description: IBM PC; MS DOS 3.1; FORTRAN 77; 1 5.25 
Diskette. 

ASR4 is a nonlinear least-squares regression of Anelastic Strain 
Recovery (ASR) data for the purpose of determining in situ stress 
orientations and magnitudes. ASR4 fits the viscoelastic model of 
Warpinski and Teufel to measure ASR data, calculates the stress 
orientations directly, and stress magnitudes if sufficient input data 
are available. The code also calculates the stress orientation using 
Sstrain-rosette equations, and it calculates stress magnitudes using 
Blanton’s approach, assuming sufficient input data are available. 


14654 (ESTSC—000812MLTPLO0) MAGENCO. MAp GENer- 
alization COntroller. Ganter, J. (Sandia National Labs., 
Albuquerque, NM (United States)). Sandia National Labs., Albu- 
querque, NM (United States). 25 Aug 1994. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
94AL85000. Source: ESTSC. 

Description: MLT-PLTFM; Arc/Info 6.1.1 under Unix. Uses Arc 
Macro Language (AML); 1 QIC Cartridge. File names are long Unix 
format. Some are executable shell scripts, with *.sh suffixes. 

MAGENCO is a geographic information systems (GIS) tool for 
managing geospatial data. It assists in choosing an appropriate 
level of cartographic simplification (removal of vertices while pre- 
serving line character). While an effective algorithm for this task 
exists (Douglas-Peucker, published in 1973), the tolerance parame- 
ter depends on the fractal dimension or the natural or manmade 
feature, the scale of mapping, and the uses to which the data will 
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be put. It is thus necessary to iteratively test different parameters 
until an acceptable one is found. 


14655 (ESTSC—000827CY00100) UNSPEC. Unfolding X-Ray 
Spectrums. Finn, H.F. (Lawrence Livermore National Lab., CA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). 1 Dec 1982. Sponsored by USDOE, Washington, DC 
(United States). Source: ESTSC. 

Description: CRAY1; Machine dependent; LLTRAN (Lawrence 
Livermore Version of FORTRAN); 1 Mag Tape. 

UNSPEC is used to solve the problem of unfolding an observed 
X-ray spectrum given the response matrix of the measuring system 
and the measured signal values. 


14656 (ESTSC—0008321303300) DARTAB. Airborne Ra- 
dionuclide & Health Effects. Begovich, C.L. (Oak Ridge National 
Lab., TN (United States)). Oak Ridge National Lab., TN (United 
States). 1 Aug 1981. Sponsored by USDOE, Washington, DC 
(United States). (NESC—9874). Source: RADIATION SHIELDING 
INFORMATION CENTER. 

Description: IBM3033; Machine Dependent; FORTRAN IV; 1 Mar 
Tape. 
DARTAB was written to provide tabulations of predicted impacts 
of radioactive airborne effluents by combining information on envi- 
ronmental concentrations with dosimetric and health effects data. 
Radionuclide intake rates and dosimetric and health effects 
information are used to calculate health impacts. DARTAB is inde- 
pendent of both the environmental transport code used to derive 
estimates of environmental concentrations and the origin of the 
dosimetric and health effects data. Options are included to permit 
the user to request tabulations by various topics (e.g., cancer site, 
exposure pathway, etc.) to facilitate characterization of the human 
health impacts of the effluents. The output tables can be: (1) sum- 
mary tables, which give summaries by pathways, organs, and 
radionuclides for dose and health effects; (2) detailed tables, which 
tabulate values for an average or selected individual or collective 
population; or (3) location tables, which tabulate the selected value 
for the entire environmental exposure grid. 


14657 (ESTSC/NRC—000825C017000) FUELS DATA. Model 
Verification Fuel Rod Data. Laats, E.T. (Lockheed Idaho Tech- 
nologies Co., Idaho Falls, ID (United States)); Hampton, N.L.; 
Scofield, N.R.; Coleman, D.R. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). 1 Aug 1984. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research. (NESC—844). Source: ESTSC. 

Description: CDC CYBER170; NOS/BE 1.4; FORTRAN IV for 
the auxiliary edit program; data are recorded as EBCDIC 
characters.; 1 Mag Tape. Each edit subprogram is executed inde- 
pendently; a single input card is used to select the data category to 
be processed. Subroutine DUMPX produces a formatted listing for 
all data categories for approximately 700 experiments. A CDC UP- 
DATE source file is also available for use by installations having 
the CDC UPDATE utility. The file contains both program and data 
and provides greater selection capabilities (i.e., specific runs may 
be compiled separately rather than the entire data set.). 

FUELS DATA is a collection of machine-readable fuel behavior 
data from domestic and foreign water reactor test facilities devel- 
oped for use in model verification of the Nuclear Regulatory 
Commission FRAP codes. 


14658 (ESTSC/NRC/R-0007311B38601) SAPHIRES.12. Sys- 
tems Analysis Programs for Hands-On Integrated Reliability 
Evaluations. Russell, K. (Lockheed Idaho Technologies Inc., Idaho 
Falis, ID (United States)); Robinson, R. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). 20 Jul 1994. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. DOE Contract AC07-761D01570. 
Source: ESTSC. 

Description: IBM PC 386; IBM/Microsoft DOS version 3.3 
orMODULA-2; 3 3.5 Diskettes. This software uses the Media Cy- 
bernetics HALO graphical support routines. The run time files are 
included with the software and can be distributed with this software 
as a license has been acquired. 

SAPHIRES.12 is a collection of programs developed for the pur- 
pose of performing those functions necessary to create and 





analyze a complete Probabilistic Risk Assessment (PRA). The pro- 
grams included in this suite are the Integrated Reliability and Risk 
Analysis System (IRRAS), the System Analysis and Risk Assess- 
ment (SARA) system, the Models And Results Database (MAR-D) 
system, and the Fault tree, Event tree, and P and ID (FEP) editors. 
Previously these programs were released as separate packages. 
These programs include functions to allow the user to create event 
trees and fault trees, to define accident sequences and basic event 
failure data, to solve system and accident sequence fault trees, to 
quantify cut sets, and to perform uncertainity analysis on the 
results. Also included in this program are features to allow the ana- 
lyst to generate reports and displays that can be used to document 
the results of an analysis. Since this software is a very detailed 
technical tool, the user of this program should be familiar with PRA 
concepts and the methods used to perform these analyses. 


14659 (ESTSC/NRC/R—000764IBMPC00) PCDOSE. Radioac- 
tive Dose Assessment and NRC Verification of Licensee Dose 
Caiculation. Bohn, T.S. (Lockheed Idaho Technology Inc., Idaho 
Falls, ID (United States)). Oak Ridge National Lab., TN (United 
States). 1 May 1991. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research. Source: ESTSC. 

Description: IBM PC; MS DOS; Lotus 123 Macro language; 1 
3.5 Diskette. 

PCDOSE was developed for the Nuclear Regulatory Commission 
(NRC) to perform calculations to determine radioactive dose due to 
the annual averaged offsite release of liquid and gaseoues effluent 
by U.S. commercial nuclear power facilities. Using NRC approved 
dose assessment methodologies, it acts as an inspector's tool for 
verifying the compliance of the facility's dose assessment software. 
PCDOSE duplicates the calculations of the GASPAR II mainframe 
code as well as calculations using the methodologies of Reg. 
Guide 1.109 Rev. 1 and NUREG-0133 by optional choice. 


14660 (INEL—95/0001) Volumetric radioassay of lead bricks 
being considered for unrestricted release. Gehrke, R.J.; Losin- 
ski, S.J.; Seal, G.L. Lockheed Idaho Technologies Co., Idaho Falls, 
ID (United States). Jan 1995. 66p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC07-941D13223. Order 
Number DE95008659. Source: OSTI; NTIS; INIS; GPO Dep. 

The hardware, software, and a protocol have been developed for 
the screening of lead bricks for free release or recycle from the 
Idaho National Engineering Laboratory. The procedure for measur- 
ing the background from a sampling of “clean” lead bricks and for 
deducing the decision limits (in pCi/g) have been developed. At the 
decision limit, a radioactive lead brick would be detected with 95% 
confidence if it were present. The total and peak efficiencies of a 
2.54-cm diameter x 2.54-cm high Nal(Tl) scintillation detector for 
the counting geometry of the present study were measured with a 
mixed radionuclide standard and calculated with a Monte Carlo 
program, CYLTRAN. The deduced decision limit for the counting 
conditions of the present study were 0.0588 pCi/g by analyzing the 
entire spectrum and 0.256 pCi/g by analyzing the 661-keV peak re- 
gion for a 900-second count. 


14661 (JINR-5-68-94, pp. 21-28) Hadron Jets Finding Algo- 
rithm in the Four-Dimensional Velocity Space. Vodop'yanov, 
A.S.; Sadovskij, A.B. Joint Inst. for Nuclear Research, Dubna (Rus- 
sian Federation); Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). Lab. of High Energy. 1994. (In Russian). In JINR 
Rapid Communications. Collection. 63p. Order Number 
DE95625138. Source: OSTI; NTIS (US Sales Only); INIS. 

New jet finding algorithm is developed in the relativistically invari- 
ant approach. The jet finding algorithm determines the number of 
jets in an event and reconstructs the corresponding jet axes. The 
jet rates for the JADE jet finding algorithm are compared to the jet 
rates for the presented method using Monte Carlo data of e~et- 
collision. 9 refs., 2 figs. 


14662 (KCP-613-5518) Stereolithography models. Final re- 
port. Smith, R.E. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Mar 1995. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE95008951. Source: OSTI; NTIS; 
GPO Dep. 
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This report describes the first stereolithographic models made, 
which proved in a new release of ProEngineer software (Paramet- 
ric Technologies, or PTC) and 3D Systems (Valencia, California) 
software for the SLA 250 machine. They are a model of benzene 
and the a-carbon backbone of the variable region of an antibody. 


14663 (KCP-613-5524) Digital video technology - today 
and tomorrow: 11th office information technology conference. 
Liberman, J. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Oct 1994. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO04-76DP00613. 
(CONF-9410300—2: 18. annual TRADE conference: customer- 
driven training on line management expectations, Dallas, TX 
(United States), 31 Oct - 2 nov 1994). Order Number DE95007689. 
Source: OSTI; NTIS; GPO Dep. 

Digital video is probably computing’s fastest moving technology 
today. Just three years ago, the zenith of digital video technology 
on the PC was the successful marriage of digital text and graphics 
with analog audio and video by means of expensive analog laser 
disc players and video overlay boards. The state of the art involves 
two different approaches to fully digital video on computers: 
hardware-assisted and software-only solutions. 


14664 (KFK-5421) Stable solutions of inverse problems 
using ground based passive millimeterwave radiometry. Kuntz, 
M. Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Meteorologie und Klimaforschung. Oct 1994. 86p. (in German). Or- 
der Number DE95764663. Source: OSTI; NTIS (US Sales Only). 

Inverse problems will be briefly characterized and typical difficul- 
ties associated with the evalutaion of measured data will be dealt 
with. Some mathematics appropriate to the solution of inverse 
problems will be presented an their advantages and disadvantages 
will be discussed. Following this, the techniques will be applied to 
a simple problem occuring in ground based passive millimeterwave 
radiometry. The truncated singular value decomposition, the 
Tikhonov-Phillips regularization, the conjugate gradient method, 
and the statistical methods will prove to be the most suitable inver- 
sion techniques. (orig.) 


14665 (LA-SUB-95-20) RETRAN-02 installation and verifi- 
cation for the CRAY computer. Los Alamos National Lab., NM 
(United States); Computer Simulation and Analysis, Inc., Idaho 
Falls, ID (United States). Mar 1990. 173p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Subcontract 9-L50-G0787-1. Order Number DE95007630. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The RETRAN-O2 transient thermal-hydraulic analysis program 
developed by the Electric Power Research Institute (EPRI) has 
been selected as a tool for use in assessing the operation and 
safety of the SP-100 space reactor system being developed at Los 
Alamos National Laboratory (LANL). The released versions of 
RETRAN-O2 are not operational on CRAY computer systems which 
are the primary mainframes in use at LANL requiring that the code 
be converted to the CRAY system. This document describes the 
code conversion, installation, and validation of the RETRAN-02/ 
MOD004 code on the LANL CRAY computer system. 


14666 (LA-UR-95-438) Applications of Langevin and 
Molecular Dynamics methods. Lomdahl, P.S. Los Alamos Na- 
tional Lab., NM (United States). [1994]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9408218-2: Summer school Verano on 
nonlinearity and disorder, Madrid (Spain), 15-19 Aug 1994). Order 
Number DE95007875. Source: OSTI; NTIS; GPO Dep. 

Computer simulation of complex nonlinear and disordered phe- 
nomena from materials science is rapidly becoming an active and 
new area serving as guide for experiments and for testing of theo- 
retical concepts. This is especially true when novel massively 
parallel computer systems and techniques are used on these prob- 
lems. In particular the Langevin dynamics simulation technique has 
proven useful in situations where the time evolution of a system in 
contact with a heat bath is to be studied. The traditional way to 
study systems in contact with a heat bath has been via the Monte 
Carlo method. While this method has indeed been used success- 
fully in many applications, it has difficulty addressing true dynamical 
questions. Large systems of coupled stochastic ODEs (or Langevin 
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equations) are commonly the end result of a theoretical description 
of higher dimensional nonlinear systems in contact with a heat 
bath. The coupling is often local in nature, because it reflects local 
interactions formulated on a lattice, the lattice for example repre- 
sents the underlying discreteness of a substrate of atoms or 
discrete k-values in Fourier space. The fundamental unit of paral- 
lelism thus has a direct analog in the physical system the authors 
are interested in. In these lecture notes the authors will illustrate the 
use of Langevin stochastic simulation techniques on a number of 
nonlinear problems from materials science and condensed matter 
physics that have attracted attention in recent years. First, the au- 
thors will review the idea behind the fluctuation-dissipation theorem 
which forms that basis for the numerical Langevin stochastic simu- 
lation scheme. The authors then show applications of the technique 
to various problems from condensed matter and materials science. 


14667 (LA-UR-95-476) HIPPI - gigabit LANS are here to- 
day. Tolmie, D.E.; Tenbrink, S.C. Los Alamos National Lab., NM 
(United States). [1995]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9503103—-1: NetWorld and Interop ‘95, Las Vegas, NV (United 
States), 29 Mar 1995). Order Number DE95007877. Source: OSTI; 
NTIS; GPO Dep. 

The need for higher speed data transmission led to the develop- 
ment of the High-Performance Parallel Interface (HIPPI) ANSI 
standards supporting data rates of 800 Mbit/s and 1.6 Gbit/s. 
HIPPI-based equipment first appeared in 1988, and HIPPI is cur- 
rently the interface of choice in the gigabit-per-second range. While 
HIPPI has limitations, it is expected to be heavily used until equip- 
ment based on the emerging ATM and Fibre Channel standards 
mature. This paper covers the development of the HIPPI stan- 
dards, some HIPPl-based devices, and the advantages and 
shortcomings of HIPPI. 


14668 (NUREG/CR-6293-Vol.1) Verification and validation 
guidelines for high integrity systems. Volume 1. Hecht, H. (So- 
HaR, Inc., Beverly Hills, CA (United States)); Hecht, M.; Dinsmore, 
G.; Hecht, S.; Tang, D. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Div. of Systems Technology; SoHaR, Inc., 
Beverly Hills, CA (United States); Harris Corp., Melbourne, FL 
(United States). Information Systems. Mar 1995. 194p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

High integrity systems include all protective (safety and mitiga- 
tion) systems for nuclear power plants, and also systems for which 
comparable reliability requirements exist in other fields, such as in 
the process industries, in air traffic control, and in patient monitor- 
ing and other medical systems. Verification aims at determining 
that each stage in the software development completely and cor- 
rectly implements requirements that were established in a 
preceding phase, while validation determines that the overall per- 
formance of a computer system completely and correctly meets 
system requirements. Volume | of the report reviews existing clas- 
sifications for high integrity systems and for the types of errors that 
may be encountered, and makes recommendations for verification 
and validation procedures, based on assumptions about the envi- 
ronment in which these procedures will be conducted. The final 
chapter of Volume | deals with a framework for standards in this 
field. Volume Il contains appendices dealing with specific method- 
ologies for system classification, for dependability evaluation, and 
for two software tools that can automate otherwise very labor in- 
tensive verification and validation activities. 


14669 (ORISE-95006874) Summary report for cooperative 
research and development agreement between Oak Ridge As- 
sociated Universities and Interactive Presentation Systems. 
McKinley, T. (Oak Ridge Associated Universities, Inc., TN (United 
States)). Oak Ridge Inst. for Science and Education, TN (United 
States). [1994]. 3p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE95006874. Source: OSTI; NTIS; 
GPO Dep. 

Short communication. INTERACTIVE DISPLAY DEVICES/ 
feasibility studies; COMPUTER GRAPHICS; TRAINING; COMPUT- 
ERS; HUMAN FACTORS ENGINEERING 
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14670 (SAND-94-3039) Fitting: Subroutine to fit four- 
moment probability distributions to data. Winterstein, S.R. 
(Stanford Univ., CA (United States)); Lange, C.H.; Kumar, S. San- 
dia National Labs., Albuquerque, NM (United States). Jan 1995. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. Order Number DE95007722. Source: 
OSTI; NTIS; GPO Dep. 

FITTING is a Fortran subroutine that constructs a smooth, gen- 
eralized four-parameter probability distribution model. It is fit to the 
first four statistical moments of the random variable X (i.e., average 
values of X, X*, X°, and X*) which can be calculated from data us- 
ing the associated subroutine CALMOM. The generalized model is 
produced from a cubic distortion of the parent model, calibrated to 
match the first four moments of the data. This four-moment match- 
ing is intended to provide models that are more faithful to the data 


in the upper tail of the distribution. Examples are shown for two 
specific cases. 


14671 (SAND-—94-3096) Sandia’s network for Supercomput- 
ing 94: Linking the Los Alamos, Lawrence Livermore, and 
Sandia National Laboratories using switched multimegabit 
data service. Vahle, M.O. (Sandia National Labs., Albuquerque, 
NM (United States). Advanced Networking Integration Dept.); Gos- 
sage, S.A.; Brenkosh, J.P. Sandia National Labs., Albuquerque, 
NM (United States). Jan 1995. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-94AL85000. Order 
Number DE95007717. Source: OSTI; NTIS; GPO Dep. 

Supercomputing '94, a high-performance computing and commu- 
nications conference, was held November 14th through 18th, 1994 
in Washington DC. For the past four years, Sandia National Labo- 
ratories has used this conference to showcase and focus its 
communications and networking endeavors. At the 1994 confer- 
ence, Sandia built a Switched Multimegabit Data Service (SMDS) 
network running at 44.736 megabits per second linking its private 
SMDS network between its facilities in Albuquerque, New Mexico 
and Livermore, California to the convention center in Washington, 
D.C. For the show, the network was also extended from Sandia, 
New Mexico to Los Alamos National Laboratory and from Sandia, 
California to Lawrence Livermore National Laboratory. This paper 
documents and describes this network and how it was used at the 
conference. 


14672 (SAND-94-3172) Real-time data compression using 
a fixed Huffman encoding scheme. Kidner, R.E. Sandia National 
Labs., Albuquerque, NM (United States). Jan 1995. 40p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-94AL85000. Order Number DE95006159. Source: OSTI; 
NTIS; GPO Dep. 

A common limitation to performance in data acquisition systems 
is storage of the collected data. Compressing the data would in- 
crease the amount of data that could be stored. However, most 
compression routines require that the data be collected and ana- 
lyzed before compression is performed. Also, these compression 
routines often store the information required for decompression 
along with the data, thus decreasing the storage available for data. 
One solution to this problem is to create an encoding tree known 
to both the encoder and the decoder based on apriori knowledge 
of the data. Once the tree is created, optimal encoding schemes 
such as the Huffman algorithm may be used on the data as it is 
being collected. In this way the data is compressed as each byte is 
received and there is no overhead associated with storing decom- 
pression data. In this paper the idea of using a fixed Huffman tree 
is explored and the results are compared to a defacto standard in 
data compression, PKZIP. 


14673 (SAND-94-3279C) The Technology Information Envi- 
ronment with Industry (TIE-in): A mechanism for accessing 
laboratory solutions. Ang, J.A.; Machin, G.D.; Marek, E.L. Sandia 
National Labs., Albuquerque, NM (United States). [1994]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-9503109-2: Agile manufactur- 
ing enterprise forum, Atlanta, GA (United States), 7-8 Mar 1995). 
Order Number DE95008542. Source: OSTI; NTIS; GPO Dep. 

The Technology Information Environment with Industry (TIE-in) is 
a system that helps users obtain laboratory-developed technical 
solutions without requiring that they duplicate the technical 





resources (in people, hardware and software) at the national labo- 
ratories. TIE-In is based on providing users with controlled access 
to distributed laboratory resources that are packaged in intelligent 
user interfaces. These interfaces help users obtain technical solu- 
tions without requiring that the user have specialized technical and 
computer expertise. As a designated DOE Technology Deployment 
Center/User Facility, industry users can access a broad range of 
laboratory-developed technologies on a cost-recovery basis. TIE-In 
will also be used to share laboratory resources with partners in US 
industry that help the DOE meet future manufacturing needs for 
the stewardship of our nation's nuclear weapons stockpile. 


14674 (SAND-95-0345C) Health monitoring of operational 
structures — Initial results. James, G. (Sandia National Labs., Al- 
buquerque, NM (United States). Experimental Structural Dynamics 
Dept.); Mayes, R.; Carne, T.; Simmermacher, T.; Goodding, J. 
Sandia National Labs., Albuquerque, NM (United States). [1995]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-94AL85000. (CONF-950444-2: AIAA adaptive 
structures conference, New Orleans, LA (United States), 13-14 Apr 
1995). Order Number DE95008551. Source: OSTI; NTIS; GPO 
Dep. 

Two techniques for damage localization (Structural Translational 
and Rotational Error Checking - STRECH and MAtrix COmpletioN 
— MAXCON) are described and applied to operational structures. 
The structures include a Horizontal Axis Wind Turbine (HAWT) 
blade undergoing a fatigue test and a highway bridge undergoing 
an induced damage test. STRECH is seen to provide a global 
damage indicator to assess the global damage state of a structure. 
STRECH is also seen to provide damage localization for static flex- 
ibility shapes or the first mode of simple structures. MAXCON is a 
robust damage localization tool using the higher order dynamics of 
a structure. Several options arc available to allow the procedure to 
be tailored to a variety of structur2s. 


14675 (SAND—95-0493C) Simulation of powder metal fabri- 


cation with high pressure gas atomization. Kuntz, D.W.; Payne, 


J.L. Sandia National Labs., Albuquerque, NM (United States). 
[1994]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-94AL85000. (CONF-950558—-1: 
International conference on powder metallurgy and particulate ma- 
terials, Seattle, WA (United States), 14-17 May 1995). Order 
Number DE95008820. Source: OSTI; NTIS; GPO Dep. 

A computational/analytical technique has been developed which 
models the physics of high pressure gas atomization. The tech- 
nique uses an uncoupled approach, such that the gas flowfield is 
initially calculated with a commercially-available Navier-Stokes 
code. The liquid metal droplet breakup, dynamics, and thermody- 
namics, are then calculated using the pre-computed flowfield by a 
separate computer program written by the authors. The atomization 
code models the primary breakup of the liquid metal stream, tracks 
the droplets resulting from primary breakup through the flowfield 
until they undergo secondary breakup, and then tracks the sub- 
droplets until they breakup, solidify, or leave the flowfield region of 
interest. The statistical properties of the metal powder produced 
are then computed from the characteristics of these droplets. Com- 
parisons between experimental measurements and computations 
indicate that the Navier-Stokes code is predicting the gas flowfield 
well, and that the atomization code is properly modeling the 
physics of the droplet dynamics and breakup. 


14676 (UCRL-ID-117405) Code linkages for occupant 
satety during roadside impact simulations. Kay, G.J.; Logan, R. 
Lawrence Livermore National Lab., CA (United States). 11 
Jan 1994. 2ip. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95010206. Source: OSTI; NTIS; GPO Dep. 

Current code linkage developments at Lawrence Livermore Na- 
tional Laboratory include coupling of the nonlinear explicit finite 
element analysis (FEA) code DYNASD with rigid body crash victim 
simulation (CVS) codes. This coupling approach takes advantage 
of the structural response capabilities of DYNA3D and the vali- 
dated occupant response abilities of the CVS codes. Two types of 
coupling are described and demonstrated in this paper and a 
description of the equilibrium initialization method which was em- 
ployed in the coupling development is also presented. 
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14677 (UCRL-ID-119527) Requirements for a portable par- 
allel VO library for scientific computation. Yates, R.K. Lawrence 
Livermore National Lab., CA (United States). 1 Dec 1994. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE95009383. Source: 
OSTI; NTIS; GPO Dep. 

We outline the requirements for a potable parallel 1/O library to 
serve developers of parallel programs for scientific applications on 
massively ‘parallel processors. 


14678 (UCRL-ID-119528) Recommendations for develop- 
ing portable parallel 1/O facilities for scientific applications. 
Yates, R.K. Lawrence Livermore National Lab., CA (United States). 
1 Dec 1994. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE95009384. Source: OSTI; NTIS; GPO Dep. 

We outline a plan to develop portable parallel |/O facilities for 
scientific applications on parallel computers. We recommend that 
efforts be focussed on three areas: a new standard I/O library for 
message passing environments, efficient parallel /O implementa- 
tions for data parallel programming in Fortran 90 and High 
Performance Fortran (which may require new parallel VO com- 
mands), and the promotion of high performance parallel V/O 
facilities in high-level scientific toolkits. In the next year we will con- 
centrate primarily on the first area, designing and implementing a 
portable parallel /O library to work with the new MPI standard 
Message Passing Interface. 


14679 (UCRL-iD—120424) A method for generating skewed 
random numbers using two overlapping uniform distributions. 
Ermak, D.L. (Lawrence Livermore National Lab., CA (United 
States)); Nasstrom, J.S. Lawrence Livermore National Lab., CA 
(United States). Feb 1995. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States);National Defence Research Establishment, 
Umeaa (Sweden). DOE Contract W-7405-ENG-48. Order Number 
DE95008747. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of this work was to implement and evaluate a 
method for generating skewed random numbers using a combina- 
tion of uniform random numbers. The method provides a simple 
and accurate way of generating skewed random numbers from the 
specified first three moments without an a priori specification of the 
probability density function. We describe the procedure for generat- 
ing skewed random numbers from unifon-n random numbers, and 
show that it accurately produces random numbers with the desired 
first three moments over a range of skewness values. We also 
show that in the limit of zero skewness, the distribution of random 
numbers is an accurate approximation to the Gaussian probability 
density function. Future work win use this method to provide 
skewed random numbers for a Langevin equation model for diffu- 
sion in skewed turbulence. 


14680 (UCRL-JC—116696) Edge detection by nonlinear dy- 
namics. Wong, Yiu-fai. Lawrence Livermore National Lab., CA 
(United States). Jul 1994. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9409311-1: VCIP ‘94: visual communications and image 
processing, Chicago, IL (United States), 25-28 Sep 1994). Order 
Number DE95008076. Source: OSTI; NTIS; GPO Dep. 

We demonstrate how the formulation of a nonlinear scale-space 
filter can be used for edge detection and junction analysis. By cast- 
ing edge-preserving filtering in terms of maximizing information 
content subject to an average cost function, the computed cost at 
each pixel location becomes a local measure of edgeness. This 
computation depends on a single scale parameter and the given 
image data. Unlike previous approaches which require careful tun- 
ing of the filter kernels for various types of edges, our scheme is 
general enough to be able to handle different edges, such as lines, 
step-edges, corners and junctions. Anisotropy in the data is han- 
died automatically by the nonlinear dynamics. 


14681 (UCRL-JC—118624) Weighting the recursive spectral 
bisection algorithm for unstructured grids. Allen, D. (Lawrence 
Livermore National Lab., CA (United States)); Dube, E.; Rodrigue, 
G. Lawrence Livermore National Lab., CA (United States). Sep 
1994. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-950212-7: 7. Society for 
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Industrial and Applied Mathematics (SIAM) conference on parallel 
processing for scientific computing, San Francisco, CA (United 
States), 15-17 Feb 1995). Order Number DE95008080. Source: 
OSTI; NTIS; GPO Dep. 

Short communication. PARTIAL DIFFERENTIAL EQUATIONS/ 
parallel processing; PARTIAL DIFFERENTIAL EQUATIONS/ 
numerical solution; ALGORITHMS; ARRAY PROCESSORS; MESH 
GENERATION 


14682 (UCRL-JC—118730) A point-centered diffusion differ- 
encing for unstructured meshes in 3-D. Palmer, T.S. Lawrence 
Livermore National Lab., CA (United States). 22 Sep 1994. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-950420—21: Intemational con- 
ference on mathematics and computations, reactor physics, and 
environmental analyses, Portland, OR (United States), 30 Apr - 4 
may 1995). Order Number DE95008382. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We describe a point-centered diffusion discretization for 3-D un- 
structured meshes of polyhedra. The method has several attractive 
qualities, including second-order accuracy and preservation of 
linear solutions. A potential drawback to the scheme is that the dif- 
fusion matrix is asymmetric, in general. Results of numerical test 
problems illustrate the behavior of the scheme. 


14683 (UCRL-JC—119489) The architecture of the High Per- 
formance Storage System (HPSS). Teaff, D. (IBM Federal, 
Houston, TX (United States)); Coyne, B.; Watson, D. Lawrence 
Livermore National Lab., CA (United States). Jan 1995. 30p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9503106—-1: Goddard conference on 
mass storage and technolgies, College Park, MD (United States), 
28-30 Mar 1995). Order Number DE95008458. Source: OSTI; 
NTIS; GPO Dep. 

The rapid growth in the size of datasets has caused a serious 
imbalance in /O and storage system performance and functionality 
relative to application requirements and the capabilities of other 
system components. The High Performance Storage System 
(HPSS) is a scalable, next-generation storage system that will 
meet the functionality and performance requirements of large-scale 
scientific and commercial computing environments. Our goal is to 
improve the performance and capacity of storage systems by two 
orders of magnitude or more over what is available in the general 
or mass marketplace today. We are also providing corresponding 
improvements in architecture and functionality. This paper de- 
scribes the architecture and functionality of HPSS. 


14684 (WHC-SD-534-CSWL-001-Rev.2) Sequence and 
batch language programs and alarm-related “C” programs for 
the 242-A MCS. Revision 2. Berger, J.F. Westinghouse Hanford 
Co., Richland, WA (United States). 1 Mar 1995. 700p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE95008814. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A Distributive Process Control system was purchased by Project 
B-534, “242-A Evaporator/Crystallizer Upgrades”. This control sys- 
tem, called the Monitor and Control System (MCS), was installed in 
the 242-A Evaporator located in the 200 East Area. The purpose of 
the MCS is to monitor and control the Evaporator and monitor a 
number of alarms and other signals from various Tank Farm facili- 
ties. Applications software for the MCS was developed by the 
Waste Treatment Systems Engineering (WTSE) group of Westing- 
house. The standard displays and alarm scheme provide for 
control and monitoring, but do not directly indicate the signal loca- 
tion or depict the overall process. To do this, WTSE developed a 
second alarm scheme which uses special programs, annunciator 
keys, and process graphics. The special programs are written in 
two languages; Sequence and Batch Language (SABL), and “C” 
language. The WTSE-developed alarm scheme works as described 
below: SABL relates signals and alarms to the annunciator keys, 
called SKID keys. When an alarm occurs, a SABL program causes 
a SKID key to flash, and if the alarm is of yellow or white priority 
then a “C” program turns on an audible horn (the D/3 system uses 
a different audible horn for the red priority alarms). The horn and 
flashing key draws the attention of the operator. 
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14685 (WHC-SD-CP-OMM-—003-Rev.1) PFP MICON mainte- 
nance manual. Revision 1. Silvan, G.R. Westinghouse Hanford 
Co., Richland, WA (United States). 25 Jan 1995. 34p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95006766. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This manual covers the use of maintenance displays, mainte- 
nance procedures, system alarms and common system failures. 
This manual is intended to supplement the MICON maintenance 
training not replace it. It also assumes that the user is familiar with 
the normal operation of the MICON A/S system. The MICON sys- 
tem is a distributed control computer and, among other things, 
controls the HVAC system for the Plutonium Finishing Plant. 
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Refer also to citation(s) 12116, 12117, 12287, 12536, 12591, 
13261, 13281, 13714, 13715, 13886, 14055, 14127, 14331, 14349, 
14350, 14351, 14352, 14353, 14354, 14400, 14401, 14642, 14643, 
14650, 14654 


14686 (CEA-N-2756, pp. 221-224) Computerization of anal- 
ysis laboratories. Data processing management of the gamma 
spectrometry. Monier, J. (CEA Centre d'Etudes de Saclay, 91 - 
Gif-sur-Yvette (France)); Fournier Montgieux, F. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Appli- 
cations et de la Metrologie des Rayonnements lonisants. May 
1994. (In French). (CONF-9310279-: Three days on gamma and 
X-rays spectrometry, Saint-Remy-les-Chevreuse (France), 12-14 
Oct 1993). In Gamma and X 93 spectrometry. 422p. Order Num- 
ber DE95624754. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear analysis laboratories dealing with radiological protec- 
tion problems receive a large number of samples per annum. They 
employ several measuring techniques on a large stock of equip- 
ment. These laboratories have to manage samples, associated 
information, relations with the persons who requested the analyses, 
analysis follow-up, processing and validation of results, problems 
relating to hard-copy versions, problems relating to archiving, etc... 
They also have to draw up reviews and compile statistics. Gamma- 
ray spectrometry techniques are very widely used in these 
laboratories and are the first affected by the computerization of 
technical management. This is because computerization can be of 
invaluable assistance in the field of spectrum processing. Whether 
this evolves reference to specific libraries and previous results or 
whether it involves the use of specific software. Not to mention the 
problems associated with insurance quality in the ways in which 
results and samples are inter-related, calibration operations, main- 
tenance and intervention. The system should be placed at the 
service of the laboratory and its personnel, allowing each measur- 
ing set to operate in stand-alone mode if necessary. (authors). 


14687 (CONF-9410141—7) Managing electronic records: A 
guideline. Stewart, J.G. Oak Ridge National Lab., TN (United 
States). 25 Oct 1994. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Office of 
Scientific and Technical Information INFOTECH '94; Oak Ridge, 
TN (United States); 25-26 Oct 1994. Order Number DE95007038. 
Source: OSTI; NTIS; GPO Dep. 

A committee at Martin Marietta Energy Systems (MMES) has 
drafted a guideline to assist offices in the management of elec- 
tronic records. This paper will address the activities surrounding its 
creating. The guideline is for use by creators, users, and custodi- 
ans of any type of electronic information. The guideline supports 
and supplements requirements from DOE and the National 
Archives and Records Administration (NARA), other internal pro- 
cesses such as system reviews, and the comprehensive records 
management program. While an in-house publication, it could 
prove useful to other organizations implementing an electronic 
records management program. 


14688 (CONF-9503121—1) An overview of high-speed net- 
working for workstations. Hake, K. Oak Ridge National Lab., TN 
(United States). [1995]. 15p. Sponsored by Federal Highway Ad- 
ministration, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Geographic Information System (GIS); 





Vancouver (Canada); 27-30 Mar 1995. Order 
DE95009076. Source: OSTI; NTIS; GPO Dep. 

The telecommunications industry provides new technologies for 
GIS (Geographic Information System) workstation upgrades: Fast 
Ethernet, 100VG-AnyLAN, and Asynchronous Transfer Mode 
(ATM). These network technologies are based on approved stan- 
dards and have industry backing (alliance for Fast Ethernet). This 
paper briefly examines these technologies. Fast Ethernet is an 
extension to its predecessor 10 Mbps Ethernet, providing a 10x in- 
crease in transmission rate. 100VG-AnyLAN offers extensions to 
Ethernet but embraces the Token Ring technology, allowing inter- 
networking and better performance for networked video. ATM takes 
a radial approach by simplifying the information quantum to a 53- 
byte cell, resulting in rapid data handling for telecommunications 
equipment and allowing efficient transport of data, video, and voice 
communications. Switched Ethernet and Full Duplexing are among 
the other technologies competing for this market. The ultimate test 
of usefulness for any technology lies in how they handle the GIS 
environment requirements; working demonstration systems will 
help clarify marketing rhetoric and determine which vendor best im- 
plemented the standard. 


Number 


14689 (IAEA-NDS—O(rev.94/11)) Index to the IAEA-NDS- 
Documentation Series. IAEA-NDS-Documentation __ series, 
IAEA-NDS-Documentation series. Lemmel, H.D. International 
Atomic Energy Agency, Vienna (Austria). Nuclear Data Section. 
Nov 1994. 18p. Order Number DE95625466. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This index lists the current versions of the IAEA-NDS-documents 
which summarize contents and format of nuclear data libraries 
available from the IAEA Nuclear Data Section. (author). 


14690 (IAEA-NDS-—7(rev.94/11)) Index of nuclear data 
libraries available from the IAEA Nuclear Data Section. |AEA- 
NDS-Documentation series, IAEA-NDS-Documentation series. 
Lemmel, H.D. International Atomic Energy Agency, Vienna (Aus- 
tria). Nuclear Data Section. Nov 1994. 41p. Order Number 
DE95625468. Source: OSTI; NTIS (US Sales Only); INIS. 

This document lists more than 100 nuclear data libraries together 
with references that give more detailed information about these 
libraries. The data libraries include neutron cross-sections, reso- 
nance parameters, fission-product yields, nuclear structure and 
decay data, gamma-rays from radionuclides, data of nuclear reac- 
tions induced by charged particles or heavy ions, photonuclear 
data, photoatomic interaction data, and many others, partly with re- 
lated data processing computer codes. All data and documentation 
references are available upon request from the IAEA Nuclear Data 
Section, free of charge on magnetic tape. PC diskettes, or online 
through the INTERNET computer network: either menu driven 
within the Nuclear Data Information System (NDIS), or through 
FTP file transfer. (author). 


14691 (IAEA-NDS—110(rev.5)) JENDL-3.2. The Japanese 
evaluated nuclear data library. Summary of contents. |AEA- 
NDS-Documentation Series, |IAEA-NDS-Documentation Series. 
Lemmel, H.D. (ed.). International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section. Aug 1994. 41p. Order Number 
DE95625467. Source: OSTI; NTIS (US Sales Only); INIS. 

This document summarizes the contents of JENDL-3.2, the 
Japanese evaluated data library for neutron nuclear data, released 
in 1989 and revised in 1990 and 1994. The present version also 
includes fission-products cross-section data which were previously 
contained in a separate library. The entire library or retrievals of 
selected materials are available online or on magnetic tape from 
the IAEA Nuclear Data Section free of charge. (author). Refs, figs 
and tabs. 


14692 (IAEA-NDS—-155) ENDF/B-5. The "ENDF/B-5 General 
Purpose File”, nuclear data library by the U.S. National 
Nuclear Data Center. Summary of contents. |AEA-NDS- 
Documentation series, IAEA-NDS-Documentation series. Lemmel, 
H.D. (ed.). International Atomic Energy Agency, Vienna (Austria). 
Nuclear Data Section. Nov 1994. 25p. Order Number DE95625463. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The ENDF/B-5 nuclear data library that was released by the U.S. 
National Nuclear Data Center, is summarized. The data library is 
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available on magnetic tape from the IAEA Nuclear Data Section, 
costfree, upon request. (author). 


14693 (IAEA-NDS—157) EEDL. Evaluated Electron Data Li 
brary of the Lawrence Livermore National Laboratory, USA. 
Summary documentation. IAEA-NDS-Documentation Series, 
IAEA-NDS-Documentation Series. Lemmel, H.D. (ed.); Perkins, 
S.T.; Cullen, D.E.; Seltzer, S.M. International Atomic Energy 
Agency, Vienna (Austria). Nuclear Data Section. Sep 1994. 2p. Or- 
der Number DE95625464. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A brief summary documentary of the LLNL Evaluated Electron- 
Interaction Data Library EEDL is given. The data library is available 
from the IAEA Nuclear Data Section on magnetic tape, costfree, 
upon request. (author). 


14694 (KCP-613-5542) The Telemetry Agile Manufacturing 
Effort. Brown, K.D. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Jan 1995. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. (CONF-9503109-1: Agile manufacturing enterprise 
forum, Atlanta, GA (United States), 7-8 Mar 1995). Order Number 
DE95006177. Source: OSTI; NTIS; GPO Dep. 

The Telemetry Agile Manufacturing Effort (TAME) is an agile en- 
terprising demonstration sponsored by the US Department of 
Energy (DOE). The project experimented with new approaches to 
product realization and assessed their impacts on performance, 
cost, flow time, and agility. The purpose of the project was to de- 
sign the electrical and mechanical features of an integrated 
telemetry processor, establish the manufacturing processes, and 
produce an initial production lot of two to six units. This paper out- 
lines the major methodologies utilized by the TAME, describes the 
accomplishments that can be attributed to each methodology, and 
finally, examines the lessons learned and explores the opportuni- 
ties for improvement associated with the overall effort. The areas 
for improvement are discussed relative to an ideal vision of the fu- 
ture for agile enterprises. By the end of the experiment, the TAME 
reduced production flow time by approximately 50% and life cycle 
cost by more than 30%. Product performance was improved com- 
pared with conventional DOE production approaches. 


14695 (K/CSD/TM-93-Rev.3) Project Records Information 
System (PRIS) user’s manual. Revision 3. Schwarz, R.K. (ed.); 
Cline, B.E.; Smith, P.S. Oak Ridge National Lab., TN (United 
States). Jan 1995. 80p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE95008330. Source: OSTI; NTIS; GPO Dep. 

The Project Records Information System (PRIS) is an interactive 
system developed for the Information Management Services (IMS) 
of Martin Marietta Energy Systems, Inc., to perform indexing, main- 
tenance, and retrieval of information about Engineering project 
record documents for which they are responsible. This PRIS User’s 
Manual provides instruction on the use of this system. Section 2.0 
of this manual presents an overview of PRIS, describing the sys- 
tem’s purpose; the data that it handles; functions it performs; 
hardware, software, and access; and help and error functions. Sec- 
tion 3.0 describes the interactive menu-driven operation of PRIS. 
Appendixes A, B, and C contain help screens, report descriptions, 
and the data dictionary, respectively. 


14696 (K/CSD/TM-101-Rev.1) Engineering Design informa- 
tion System (EDIS), Information Management Services (IMS), 
index Function, User’s manual. Revision 1. Schwarz, R.K. (ed.); 
Walker, C.T.; Cline, B.E.; Lucas, C.L. Oak Ridge K-25 Site, TN 
(United States). Feb 1995. 86p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE95009538. Source: OSTI; NTIS; GPO Dep. 

The Engineering Design Information System (EDIS) Information 
Management Services (IMS) Index Function is an_ interactive 
system developed for IMS personnel to perform indexing, mainte- 
nance, and retrieval of information about engineering documents. 
This manual gives an overview of the system structure, data, and 
functionality, as well as the hardware and security environment 
within which the system operates. It gives a detailed description of 
the interactive menus, screens, and prompts that provide access to 
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the system functions and the requirements for data entry. Ap- 
pendixes are included to display data definitions, modification rules, 
help screen formats, explanation of system help and informational 
messages, code translations, and a report format. 


14697 (KFK-5187) 1. workshop ‘Integration of environmen- 
tal data’. Denzer, R. (ed.) (Kaiserslautern Univ. (Germany). 
Arbeitsgruppe Computergraphik); Geiger, W. (ed.); Guettler, R. 
(ed.). Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Schadstoff- und Abfallarme Verfahren (PSA); Kernforschungszen- 
trum Karlsruhe GmbH (Germany). Inst. fuer Angewandte 
Informatik. Sep 1993. 135p. (In German). (CONF-9302208—: 1. 
workshop on the integration of environmental data, Wadern (Ger- 
many), 9-10 Feb 1993). Order Number DE95763240. Source: 
OSTI; NTIS (US Sales Only). 

Within the framework of the Technical Division "Computer Sci- 
ence in Environmental Protection” of the Gesellschaft fuer 
Informatik (Society for Computer Science), the working group "Inte- 
gration of Environmental Data” was founded in 1992. The first 
workshop of this working group took place on February 9 to 10, 
1993 at the IBFi, Dagstuhi castle (Saarland). In the present report, 
the contributions in writing as well as the results obtained by the 
three working groups of the above workshop shall be presented. 
(orig.) 


14698 (LA-UR-95-374) Query by image example: The CAN- 
DID approach. Kelly, P.M. (Los Alamos National Lab., NM (United 
States). Computer Research and Applications Group); Cannon, M.; 
Hush, D.R. Los Alamos National Lab., NM (United States). [1995]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-950226-12: SPIE ‘95: SPIE 
conference on optics, electro-optics, and laser application in sci- 
ence, engineering and medicine, San Jose, CA (United States), 
5-10 Feb 1995). Order Number DE95006284. Source: OSTI; NTIS; 
GPO Dep. 

CANDID (Comparison Algorithm for Navigating Digital Image 
Databases) was developed to enable content-based retrieval of 
digital imagery from large databases using a query-by-example 
methodology. A user provides an example image to the system, 
and images in the database that are similar to that example are re- 
trieved. The development of CANDID was inspired by the N-gram 
approach to document fingerprinting, where a “global signature” is 
computed for every document in a database and these signatures 
are compared to one another to determine the similarity between 
any two documents. CANDID computes a global signature for ev- 
ery image in a database, where the signature is derived from 
various image features such as localized texture, shape, or color 
information. A distance between probability density functions of 
feature vectors is then used to compare signatures. In this paper, 
the authors present CANDID and highlight two results from their 
current research: subtracting a “background” signature from every 
signature in a database in an attempt to improve system 
performance when using inner-product similarity measures, and vi- 
sualizing the contribution of individual pixels in the matching 
process. These ideas are applicable to any histogram-based com- 
parison technique. 


14699 (NEDO-GET-9310-4) Research on the establishment 
of the database system for R and D on the innovative technol 
ogy for the earth. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Mar 1994. 101p. (in 
Japanese). Order Number DE95759244. Source: OSTI; NTIS; 
Available from New Energy and Industrial Technology Development 
Organization, Sunshine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, 
Toshima-ku, Tokyo, Japan. 

For the purpose of structuring a database system of technical in- 
formation about the earth environmental issues, the ‘database 
system for R and D of the earth environmental industrial technol- 
ogy’ was operationally evaluated, and study was made to open it 
and structure a prototype of database. In the present state as 
pointed out in the operational evaluation, the utilization frequency 
is not heightened due to lack of UNIX experience, absence of sys- 
tem managers and shortage of utilizable articles listed, so that the 
renewal of database does not ideally progress. Therefore, study 
was then made to introduce tools utilizable by the initiators and 
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open the information access terminal to the researchers at head- 
quarters utilizing the internet. In order for the earth 
environment-related researchers to easily obtain the information, a 
database was prototypically structured to support the research ex- 
change. Tasks were made clear to be taken for selecting the fields 
of research and compiling common thesauri in Japanese, Western 
and other languages. 28 figs., 16 tabs. 


14700 (NEDO-P-—9320) Data on development of new energy 
technologies. New Energy and Industrial Technology Development 
Organization, Tokyo (Japan). Mar 1994. 296p. (In Japanese). Order 
Number DE95764135. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F, 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

The paper compiles data on the trend of development of new 
energy technologies into a book. In category, renewable energy is 
solar energy, wind power generation, geothermal power genera- 
tion, ocean energy, biomass. As a category of fuel form 
conversion, cited are coal liquefaction/gasification, coal gasification 
combined cycle power generation, and natural gas liquefaction/ 
decarbonization. The other categories are cogeneration by fuel cell 
and ceramic gas turbine, district heat supply system, power load 
levelling technology, transportation-use substitution-fuel vehicle, 
and others (Stirling engine, superconducting power generator, etc.) 
The data are systematically compiled on essential principles, 
transition of introduction, objectives of introduction, status of pro- 
duction, cost, development schedule, performance, etc. The paper 
also deals with the related legislation system, developmental orga- 
nizations, and a menu for power companies’ buying surplus power. 
100 figs., 263 tabs. 


14701 (PNL-SA-24647) The making of a successful semi 
nar: Pacific Northwest Laboratory’s “Quest for Quality”. 
Lumetta, C.C.; Downs, S.L.; Parnell, K.A.; Allen, R.E. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1994. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9410322-1: Working smarter: Society 
for Technical Communications seminar, Vancouver (Canada), 20- 
22 Oct 1994). Order Number DE95009006. Source: OSTI; NTIS; 
GPO Dep. 

Five contractors located on or near the Hanford Site in southeast- 
ern Washington State support technical communications staffs, all 
trying to meet the needs of one primary customer the U.S. Depart- 
ment of Energy. Historically, these staffs have maintained different 
processes and standards with regard to document production, and 
little interaction or information-sharing has occurred. To begin rem- 
edying that situation, the communications staff of Pacific Northwest 
Laboratory, a multiprogram national laboratory located in Richland, 
Wash., planned and hosted a one-day “Quest for Quality” seminar. 
The seminar was the first of its kind to comprise technical commu- 
nications professionals from all the local DOE prime contractors, 
including technical editors and writers, publications assistants, text 
processors, and document production staff. The goals of the semi- 
nar were to identify ways to improve the quality of Hanford’s 
communication products and processes, to strengthen ties among 
technical communications staffs, and to open the lines of communi- 
cation for future collaborative efforts. An eight-person committee 
selected topics, arranged facilities, recruited speakers, coordinated 
activities, hosted the seminar, and prepared proceedings. 


14702 (WHC-SD-GN-CSWD-20010) QUEST2: System | ar- 
chitecture deliverable set. Braaten, F.D. Westinghouse Hanford 
Co., Richland, WA (United States). 27 Feb 1995. 150p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE95008427. Source: OSTI; NTIS; 
GPO Dep. 

This document contains the system architecture and related doc- 
uments which were developed during the Preliminary Analysis/ 
System Architecture phase of the Quality, Environmental, Safety 
T-racking System redesign (QUEST2) project. Each discreet docu- 
ment in this deliverable set applies to a analytic effort supporting 
the architectural model of QUEST2. The P+ methodology cites a 
list of P+ documents normally included in a “typical” system archi- 
tecture. Some of these were deferred to the release development 
phase of the project. The documents included in this deliverable 





set represent the system architecture itself. Related to that archi- 
tecture are some decision support documents which provided 
needed information for management reviews that occurred during 
April. Consequently, the deliverables in this set were logically 
grouped and provided to support customer requirements. The re- 
maining System Architecture Phase deliverables will be provided 
as a “Supporting Documents” deliverable set for the first release. 


14703 (WHC-SD-GN-CSWD-20012-Rev.1) Hanford Site 
technical baseline database. Revision 1. Porter, P.E. Westing- 
house Hanford Co., Richland, WA (United States). 27 Jan 1995. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. Order Number DE95006709. Source: 
OSTI; INIS; NTIS; GPO Dep. 

This report lists the Hanford specific files (Table 1) that make up 
the Hanford Site Technical Baseline Database. Table 2 includes the 
delta files that delineate the differences between this revision and 
revision 0 of the Hanford Site Technical Baseline Database. This 
information is being managed and maintained on the Hanford RDD- 
100 System, which uses the capabilities of RDD-100, a systems 
engineering software system of Ascent Logic Corporation (ALC). 
This revision of the Hanford Site Technical Baseline Database uses 
RDD-100 version 3.0.2.2 (see Table 3). Directories reflect those 
controlled by the Hanford RDD-100 System Administrator. Table 4 
provides information regarding the platform. A cassette tape con- 
taining the Hanford Site Technical Baseline Database is available. 


9904 Law 


14704 (IAEA-INFCIRC—254(rev.1/pt.1/mod.1/add.2) Commu- 


nication received from the permanent mission of the Argentine 


99 GENERAL AND MISCELLANEOUS 
9904 Law 


Republic regarding guidelines for the export of nuclear mate- 
rial, equipment and technology. International Atomic Energy 
Agency, Vienna (Austria). Nov 1994. tip. (in Arabic, Chinese, 
English, French, Russian, Order Number DE94612420. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On 11 May 1994, the Director General received a note verbale 
from the Permanent Mission of Argentina to the International 
Atomic Energy Agency relating to the export of nuclear material, 
equipment and technology. The purpose of this note verbale is to 
provide further information on nuclear export policies and practices 
of the Government of the Argentine Republic. In the light of the 
wish expressed at the end of the note verbale, the text of the note 
verbale is annexed hereto. 


14705 (IAEA-INFCIRC—254(rev.1/pt.1/mod.2/add.1) Commu- 
nication received from the permanent mission of the Argentine 
Republic regarding guidelines for the export of nuclear mate- 
rial, equipment and technology. International Atomic Energy 
Agency, Vienna (Austria). Nov 1994. 12p. (In Arabic, Chinese, 
English, French, Russian, Order Number DE95605203. Source: 
OSTI; NTIS (US Sales Only); INIS. 

On 11 May 1994, the Director General received a note verbale 
from the Permanent Mission of Argentina to the International 
Atomic Energy Agency relating to the export of nuclear material, 
equipment and technology. The purpose of this note verbale is to 
provide further information on the nuclear export policies and prac- 
tices of the Government of the Argentine Republic. In the light of 
the wish expressed at the end of the note verbale, the text of the 
note verbale is annexed hereto. 
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An overview of high-speed networking for workstations, 20:14688 
(R;US) 

Analytical and experimental evaluation of joining silicon carbide to 
silicon carbide and silicon nitride to silicon nitride for advanced 
heat engine applications Phase 2. Final report, 20:13140 (R;US) 

Analytical electron microscopy of precipitates in ion-implanted 
MgAlzO, spinel, 20:13221 (R;US) 

Analytical results of physics specimens and dosimeters in fuel 
pins, 1, 2, and 4 irradiated in the Dounreay prototype fast reac- 
tor, 20:12931 (R;US) 

Anatomy of power system blackouts and preventive strategies by 
rational supervision and control of protection systems, 20:12748 
(R;US) 

Application of bounding spectra to seismic design of piping based 
on the performance of above ground piping in power plants sub- 
jected to strong motion earthquakes, 20:12972 (R;US) 

Application of the selective equipment removal system to D&D 
tasks, 20:12488 (R;US) 

Applications of SXPS for studying surface structure, reaction 
mechanisms and kinetics, 20:13303 (R;US) 

Assessing environmental compatibility of new technologies for use 
in nuclear power plants, 20:12951 (R;US) 

Assessment of net lost revenue adjustment mechanisms for utility 
DSM programs, 20:13056 (R;US) 

Baseline requirements of the proposed action for the Transporta- 
tion Management Division routing models, 20:12161 (R;US) 

Biaxial loading effects on fracture toughness of reactor pressure 
vessel steel, 20:13201 (R;US) 

Building an electronic book on the Internet: “CSEP — an interdisci- 
plinary syllabus for teaching computational science at the 
graduate level”, 20:14633 (R;US) 
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Characterization of explosives processing waste decomposition 
due to composting. Final report, 20:13847 (R;US) 

Charpy impact test results on five materials and NIST verification 
specimens using instrumented 2-mm and 8-mm strikers, 
20:13394 (R;US) 

Coherent V20z3 precipitates in a-AlpO3 co-implanted with vana- 
dium and oxygen, 20:13218 (R;US) 

Collisions of highly charged ions with electrons, atoms and sur- 
faces, 20:14437 (R;US) 

Computer simulation and capacity evaluation of Panama Canal al- 
ternatives, 20:13342 (R;US) 

Criticality safety criteria for license review of low-level waste facili- 
ties, 20:12581 (R;US) 

Crystal and magnetic structure of stoichiometric YFe2O,, 
20:13249 (R;US) 

DARTAB. Airborne Radionuclide & Health Effects, 20:14656 
(CM;US) 

Decontamination and decommissioning preparation of Oak Ridge 
National Laboratory research reactors, 20:12949 (R;US) 

Depth-independent hardness improvements in ion_ irradiated 
polystyrene, 20:13252 (R;US) 

Design and experimental evaluation of flexible manipulator control 
algorithms, 20:13347 (R;US) 

Design and fabrication of a diamond-turned hybrid diffrac- 
tive/refractive singlet for visible applications at ORNL, 20:13704 
(R;US) 

Design/Installation and Structural Integrity Assessment of Bethel 
Valley Low-Level Waste Collection and transfer system upgrade 
for Building 2649 (Transported Waste Receiving Facility) at Oak 
Ridge National Laboratory, 20:12239 (R;US) 

Design/installation and structural integrity assessment of Bethel 
Valley low-level waste collection and transfer system upgrade 
for Building 3092 (Central Off-Gas Scrubber Facility) at Oak 
Ridge National Laboratory, 20:12240 (R;US) 

Detection of chemical agents, precursors and by-products using 
ion trap technology, 20:13744 (R;US) 

Development and application of a high-speed, high-resolution data 
acquisition system for monitoring power at the service entrance 
to buildings, 20:13085 (R;US) 

Development of an automated fuzing station for the future ar- 
mored resupply vehicle, 20:13726 (R;US) 

Development of low-expansion ceramics with strength retention to 
elevated temperatures. Final report, 20:13231 (R;US) 

Direct conversion of surplus fissile materials, spent nuclear fuel, 
and other materials to high-level-waste glass, 20:12312 (R;US) 
Direct determination of grain boundary atomic structure in SrTiO3, 

20:13222 (R;US) 

Direct sublattice imaging of interface dislocation structures in 
CdTe/GaAs(001), 20:13256 (R;US) 

Driver performance data acquisition system for ergonomics re- 
search, 20:13095 (R;US) 

Economics of ALMR deployment, 20:12840 (R;US) 

Economics of ALMR deployment in the United States, 20:12838 
(R;US) 

Effect of longer combination vehicles on the total logistic costs of 
truckload shippers, 20:13097 (R;US) 

Effects of acid deposition on calcium nutrition and health of South- 
ern Appalachian spruce fir forests, 20:14065 (R;US) 

Effects of interlayers on the scratch adhesion performance of 
ultra-thin films of copper and gold on silicon substrates, 
20:13164 (R;US) 

Electronic personne| dosimeter use in lower energy photon and 
beta environments for low exposure dose tracking and control, 
20:14056 (RA;US) 

Elevated temperature static fatigue of a Nicalon fiber-reinforced 
SiC composite, 20:13253 (R;US) 

Energy efficiency in military housing: Monitoring to support revital- 
ization guidebook, 20:13084 (R;US) 

Energy systems programs funded by the Assistant Secretary for 
Environment, Safety and Health: FY 1993-FY 1994, 20:13013 
(R;US) 

Environmental testing of a prototypic digital safety channel, phase 
|: System design and test methodology, 20:12754 (R;US) 
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Error analysis of the quartic nodal expansion method for slab ge- 
ometry, 20:14398 (R;US) 

Estimating potential stranded commitments for U.S. investor- 
owned electric utilities, 20:12999 (R;US) 

Evaluation of design options for improving the energy efficiency of 
an environmentally safe domestic refrigerator-freezer, 20:13070 
(R;US) 

Experimental and calculated radionuclide production by photonu- 
clear reactions using bremsstrahlung photons produced by 150 
MeV electrons, 20:14341 (R;US) 

Formation of anisotropic TI-1212, Tl-2212, Tl-1223 and TI-2223 
particles using aerosol flow reacted powders, 20:13216 (R;US) 
Fracture testing and analysis of adhesively bonded joints for auto- 

motive applications, 20:13105 (R;US) 

FY 1995 remedial investigation work plan for Waste Area Group- 
ing 2 at Oak Ridge National Laboratory, Oak Ridge, Tennessee, 
20:12511 (R;US) 

Graphical representation of robot grasping quality measures, 
20:13345 (R;US) 

Handling uncertainty in quantitative estimates in integrated re- 
source planning, 20:13053 (R;US) 

High temperature Hexoloy™ SX silicon carbide. Final report, 
20:13233 (R;US) 

Housing 2020: The future of wood in U.S. dwellings, 20:13069 
(R;US) 

Identifying, meeting, and assessing customer expectations, 
20:12487 (R;US) 

Improved separation techniques for the characterization of ra- 
dioactive waste samples, 20:13282 (R;US) 

In-beam gamma-ray spectrometric measurements of multi-body 
breakup reactions for E, between threshold and 40 MeV, 
20:14344 (R;US) 

Influence of dislocation-solute interactions on the mechanical 
properties of zirconium-doped NiAl, 20:13167 (R;US) 

Integrated assessment and the relation between land-use change 
and climate change, 20:13751 (R;US) 

Integrated Data Base report—1993: U.S. spent nuclear fuel and ra- 
dioactive waste inventories, projections, and characteristics. 
Revision 10, 20:12157 (R;US) 

Integrating photovoltaics into utility distribution systems, 20:12985 

R;US 


Integrating the QMR method with first principles material science 
application code, 20:14322 (R;US) 

Interactions between energy efficiency and emission trading under 
the 1990 Clean Air Act Amendments, 20:13055 (R;US) 

Interactive effects of ambient ozone and climate measured on 
growth of mature loblolly pine trees, 20:14064 (R;US) 

Introduction to the proceedings of the sixteenth symposium on 
biotechnology for fuels and chemicals, 20:12613 (R;US) 

lonic conductivities of lithium phosphorus oxynitride glasses, poly- 
crystals, and thin films, 20:13255 (R;US) 

Key findings of the national weatherization evaluation, 20:13068 
(R;US) 

Landscape characterization and biodiversity research, 20:13818 
(R;US) 

Laser desorption mass spectrometry for DNA analysis and se- 
quencing, 20:13882 (R;US) 

Lattice calculation for lepton capture from vacuum-pair production 
in relativistic heavy-ion collisions, 20:14343 (R;US) 

Leak testing plan for the Oak Ridge National Laboratory liquid low- 
level waste systems (active tanks): Revision 2. Volume 1: 
Regulatory background and plan approach; Volume 2: Methods, 
protocols, and schedules; Volume 3: Evaluation of the ORNL/LT- 
823DP differential pressure leak detection method; Appendix to 
Revision 2: DOE/EPA/TDEC correspondence, 20:12311 (R;US) 

Local texture and grain boundary misorientations in high He oxide 
superconductors, 20:13215 (R;US) 

Low level monitoring and control of nonlinear systems, 20:14635 
(R;US) 

Luminescent and electroactive labels for DNA sequencing and 
mapping, 20:13881 (R;US) 

Magnetic fusion commercial power plants, 20:14563 (R;US) 

Managing electronic records: A guideline, 20:14687 (R;US) 





MAXBAND Version 3.1: Heuristic and optimal approach for setting 
the left turn phase sequences in signalized networks, 20:13102 
(R;US) 

Measurements of the volatilities of electrolytes: Application to wa- 
ter/steam cycles, 20:13301 (R;US) 

Mercury removal from liquid and solid mixed waste, 20:12205 
(R;US) 

Metals and Ceramics Division progress report for period ending 
December 31, 1993, 20:13150 (R;US) 

Microsphere fluoroimmunoassay for microorganisms: An update, 
20:13909 (R;US) 

Minimum detectable activity of portable contamination survey in- 
struments, 20:14057 (RA;US) 

Modeling nitrogen cycling in forested watersheds of Chesapeake 
Bay, 20:13819 (R;US) 

Modeling of thermal, electronic, hydrodynamic, and dynamic de- 
position processes for pulsed-laser deposition of thin films, 
20:14446 (R;US) 

Modification of the optical properties of glass by sequential ion im- 
plantation, 20:13250 (R;US) 

Molten fluoride fuel salt chemistry, 20:12147 (R;US) 

Monitoring and simulating real-time electric power system opera- 
tion with phasor measurements, 20:12977 (R;US) 

Morphology and microstructure of (111) crystalline CeO films 
grown on amorphous SiOz substrates by pulsed-laser ablation, 
20:13223 (R;US) 

Nanoindentation and nanoscratching of hard coating materials for 
magnetic disks, 20:13220 (R;US) 

Neutron dosimetry of the HFIR hydraulic facility, 20:12933 (R;US) 

Normal and seasonally amplified indoor radon levels, 20:13752 
(R;US) 

Nuclear medicine program progress report for quarter ending De- 
cember 31, 1994, 20:13907 (R;US) 

Nucleus-nucleus collisions at ultra-relativistic energies: Status and 
prospects, 20:14342 (R;US) 

Oak Ridge 25URC tandem accelerator 1994 SNEAP lab report, 
20:13443 (R;US) 

Occupational dose reconstruction in the nuclear industry: A knowl- 
edge management approach, 20:14055 (RA;US) 

Operating points and feedback control of plasma characteristics in 
tokamaks with full current drive, 20:14561 (R;US) 

Operator-centered control of a semi-autonomous industrial robot, 
20:13343 (R;US) 

ORNL measurements at Hanford Waste Tank TX-118, 20:12313 
(R;US) 

Overview of NDE development, 20:13393 (R;US) 

Parallel algorithms for semi-Lagrangian transport in global atmo- 
spheric circulation models, 20:13754 (R;US) 

PCDOSE. Radioactive Dose Assessment and NRC Verification of 
Licensee Dose Calculation, 20:14659 (CM;US) 

Performance assessment experience at Oak Ridge National Labo- 
ratory, 20:12202 (R;US) 

Physicochemical and mineralogical characterization of transuranic 
contaminated soils for uranium soil integrated demonstration, 
20:12551 (R;US) 

Polarization relaxation in zinc oxide varistors from 77 K to 450 K, 
20:13214 (R;US) 

Predicting the severity of nuclear power plant transients by using 
genetic and nearest neighbor algorithms, 20:12950 (R;US) 

Processing and properties of extruded tungsten-hafnium and 
tungsten-steel composites, 20:13163 (R;US) 

Project Records Information System (PRIS) user's manual. Revi- 
sion 3, 20:14695 (R;US) 

Quantitative X-ray microanalysis for the study of nanometer-scale 
phases in the AEM, 20:13213 (R;US) 

Radiation protection in space, 20:14035 (R;US) 

Reaction synthesis of intermetallics, 20:13168 (R;US) 

Reactor pressure vessel structural integrity research, 22:12852 
(R;US) 

Recent high-speed ballistics experiments at ORNL, 20:14564 
(R;US) 


Recent neutron scattering results on high-temperature supercon- 
ductors, 20:13217 (R;US) 
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Recent status in the search for the quark-gluon plasma, 20:14234 
(R;US) 

Remedial Investigation Report on Bear Creek Valley Operable 
Unit 2 (Rust Spoil Area, Spoil Area 1, and SY-200 Yard) at the 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. Volume 1, Main 
text, 20:12238 (R;US) 

Remedial investigation/feasibility study report for Lower Watts Bar 
Reservoir Operable Unit, 20:12510 (R;US) 

Requirements and design concept for a facility mapping system, 
20:12206 (R;US) 

Sampling and analysis plan for the site characterization of the 
waste area Grouping 1 groundwater operable unit at Oak Ridge 
National Laboratory, 20:12473 (R;US) 

Semiconductor nanocrystals formed in SiOz by ion implantation, 
20:13254 (R;US) 

Sensor for measuring the atomic fraction in highly dissociated hy- 
drogen, 20:13716 (R;US) 

Sequential anaerobic-aerobic degradation of indigenous PCBs in 
a contaminated soil matrix, 20:13820 (R;US) 

Short-rotation eucalypt plantations in Brazil: Social and environ- 
mental issues, 20:12624 (R;US) 

Simulation analysis of control strategies for a tank waste retrieval 
manipulator system, 20:13344 (R;US) 

Simulation of robot manipulators, 20:13346 (R;US) 

Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 

Small angle neutron scattering study of the micelle structure of 
amphiphilic block copolymers, 20:13302 (R;US) 

Smart crane ammunition transfer system, 20:13725 (R;US) 

Solid state sintering of silicon nitride ARL-CR-114. Final report, 
20:13230 (R;US) 

Stability measurements on a 1-T high temperature superconduct- 
ing magnet, 20:14482 (R;US) 

Standard practice: Estimating the cost-effectiveness of coordi- 
nated DSM programs, 20:13040 (R;US) 

Static flow instability in subcooled flow boiling in parallel channels, 
20:12905 (R;US) 

Strategies for using trees to minimize net emissions of CO, to the 
atmosphere, 20:13750 (R;US) 

Stress transfer from axially loaded fiber to matrix in a microcom- 
posite, 20:13251 (R;US) 

Structural chemistry of some phases in the YC-Ni-B system, 
20:13219 (R;US) 

Teaching interdisciplinary computational science from an elec- 
tronic book on the Internet, 20:14632 (R;US) 

Tensile properties of as-cast iron-aluminide alloys, 20:13161 (R;US) 

Tensile properties of Fe-16 at. % Al alloys, 20:13160 (R;US) 

The CALOR93 code system, 20:13608 (R;US) 

The development and testing of ceramic components in piston en- 
gines. Final report, 20:13232 (R;US) 

The effects of lightning and high altitude electromagnetic pulse on 
power distribution lines, 20:12983 (R;US) 

The effects of processing variables on reaction synthesis of Fe-Al 
alloys, 20:13165 (R;US) 

The Global Historical Climatology Network: A preview of Version 
2, 20:13753 (R;US) 

The international fusion materials irradiation facility, 20:14562 
(R;US) 

The morphology of blends of linear and branched polyethylenes in 
solid state by SANS, 20:13257 (R;US) 

Thin-film Li-LiMn2O, batteries, 20:12990 (R;US) 

Third-order-accurate numerical methods for efficient, large time- 
step solutions of mixed linear and nonlinear problems, 20:14530 
(R;US) 

Tracking control of the hydraulically actuated flexible manipulator, 
20:13349 (R;US) 

Traffic Flow Wide-Area Surveillance system, 20:13096 (R;US) 

Traffic flow wide-area surveillance system definition, 20:13101 
(R;US) 

U.S. Postal Service radon assessment and mitigation program. 
Progress report, September 1993—November 1994, 20:13075 
(R;US) 
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Validation calculations in support of transportation safety analyses, 
20:13341 (R;US) 

XPS study of Ni-Fe manganite thermistor material, 20:13324 (R;US) 

Oak Ridge Y-12 Plant, TN (United States) 
The Holdup Measurement System II (HMSII), 20:12579 (R;US) 
OECD Nuclear Energy Agency, 75 - Paris (France) 

HARPHRQ. A Geochemical Speciation Program Based on 
PHREEQE, 20:14644 (CM;GB) 

Oesterreichisches Forschungszentrum Selbersdorf GmbH 
(Austria) 

Utilization of the Research Reactor ASTRA, 20:12935 (R;AT;In 
German) 

Office de Protection contre les Rayonnements lonisants, 78 - le 
Vesinet (France) 

Monthly results of measurements: September 1994, 20:13846 
(R;FR;In French) 

Ohio State Univ. Research Foundation, Columbus, OH (United 
States) 

Theory of exotic superconductivity and normal states of heavy elec- 
tron and high temperature superconductivity materials. Progress 
report, February 15, 1994—February 14, 1995, 20:13172 (R;US) 

Ohio State Univ., Columbus, OH (United States). Byrd Polar Re- 
search Center 

Extended abstracts for an international conference on the develop- 
ment of the North and problems of recultivation, 20:13817 (R;US) 

Oklahoma Univ., Norman, OK (United States) 

Combustion of pulverized coal in vortex structures. Quarterly 
progress report No. 5, October 1, 1994—December 31, 1994, 
20:12069 (R;US) 

Oldenburg Univ. (Germany). Inst. fuer Volkswirtschaftslehre 
(VWL) 

Alternative natural gas supply agreements under TPA?. A concept 
for short-term contracts in a competitive market, 20:13047 
(I;DE;In German) 

Oslo Univ. (Norway). Fysisk Inst. 

Electromagnetic noise studies in a silicon strip detector, used as 
part of a luminosity monitor at LEP, 20:13691 (R;NO) 

Large shell model calculations with realistic effective interaction, 
20:14329 (R;NO) 

List of publications 1992. Scientific and specialist works from De- 
partment of Physics, 20:14616 (R;NO;In Norwegian) 

Lower hybrid wave cavities detected by the FREJA satellite, 
20:14192 (R;NO) 

Measurement of the 7 leptonic branching fractions in DELPHI, 
20:14310 (R;NO) 

Modelling and optimizing the structure of a PtSi/Si focal plane ar- 
ray photodetector, 20:13690 (R;NO) 

On the relation between the statistical --decay and the level den- 
sity in ©*Dy, 20:14395 (R;NO) 


p 


Pacific Northwest Lab., Richland, WA (United States) 

1992-1993 Bonneville Appliance Efficiency Program: Showerhead 
Evaluation Volume II - Appendices, 20:13086 (R;US) 

A systems engineering analysis to examine the economic impact 
for treatment of tritiated water in the Hanford KE-Basin, 
20:12474 (R;US) 

A variable geometry truss manipulator for positioning large pay- 
loads, 20:13116 (R;US) 

Accuracy issues in modeling superplastic metal forming, 20:14455 
(R;US) 

Advanced metering techniques in the federal sector, 20:12978 
(R;US) 

Applications of cogeneration with thermal energy storage tech- 
nologies, 20:12989 (R;US) 

Bases for extrapolating materials durability in fuel storage pools, 
20:12162 (R;US) 

Catalytic activity of nuclease Pi: Experiment and theory, 
20:13884 (R;US) 

Correlation of XANES features with the scintillation efficiencies of 
Ce doped alkaline earth lithium silicate glasses, 20:13692 (R;US) 
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Critical heat flux & two phase hydraulic investigation of a 16-rod 
simulation of a BWR fuel assembly, 20:12753 (R;US) 

Deep convection in the Arctic: The evaluation of results from an 
OGCM with a new convection parameterization, 20:13876 (R;US) 

Demand-side management implementation and verification at Fort 
Drum, New York, 20:13124 (R;US) 

Depth enhancement techniques for the in situ vitrification process, 
20:13849 (R;US) 

Dual shell reactor vessel: A pressure-balanced system for high 
pressure and temperature reactions, 20:13115 (R;US) 

Ecological evaluation of proposed dredged material from the Point 
Frazer Bend Reach, Winyah Bay, South Carolina, 20:13783 
(R;US) 

Energy saving potential of residential HVAC options at Fort Irwin, 
California, 20:13088 (R;US) 

Estimating effects of energy planning on environmental impacts in 
the Western United States, 20:13014 (R;US) 

Estimating the impacts of federal efforts to improve energy effi- 
ciency: The case of building, 20:13035 (R;US) 

Evaluation and comparison of Superlig@® 644, resorcinol- 
formaldehyde and CS-100 ion exchange materials for the removal 
of cesium from simulated alkaline supernate, 20:12318 (R;US) 

Experimental determination of the departure from nucleate boiling 
in large rod bundles at high pressure experimental equipment 
and experimental operation, 20:12900 (R;US) 

Ferrocyanide Safety Project: Comparison of actual and simulated 
ferrocyanide waste properties, 20:12316 (R;US) 

First FFTF local clad temperature tests with 7-pin bundles, 
20:12901 (R;US) 

Fish distribution studies near N Reactor, Summer 1983, 20:12894 
(R;US) 

Fort Irwin integrated resource assessment. Volume 3: Sitewide 
Energy Project identification for buildings and facilities, 
20:13114 (R;US) 

Four in. three jaw type connector suitable for vertical mounting 
sample for job 11, 20:12929 (R;US) 

Geochemical factors affecting radionuclide transport through near 
and far fields at a Low-Level Waste Disposal Site, 20:12317 
(R;US) 

High-capacity, selective solid sequestrants for innovative chemical 
separation: Inorganic ion exchange approach, 20:12325 (R;US) 

Impacts of climate change on human settlements: Guidelines for 
assessing impacts, 20:13000 (R;US) 

Impacts on health and safety from transfer/consolidation of nu- 
clear materials and hazardous chemicals, 20:12553 (R;US) 

Industrial operations and maintenance energy measures: A re- 
view, 20:13126 (R;US) 

Interpretation and modeling of a subsurface injection test, 200 
East Area, Hanford, Washington, 20:12323 (R;US) 

Investigation of drum pressurization incident in the 331 Building, 
Room 175 on January 10, 1995, 20:12552 (R;US) 

IRP applied to district heating in Eastern Europe, 20:13125 (R;US) 

Isotope powered Stirling generator for terrestrial applications, 
20:13411 (R;US) 

Jet mixer pump testing in Hanford Tank 241-SY-101, 20:12322 
(R;US) 

Kinetic and thermodynamic bases to resolve issues regarding con- 
ditioning of uranium metal fuels, 20:12163 (R;US) 

Lighting program design: New opportunities for profits, 20:13091 
(R;US) 

List of currently classified documents relative to Hanford Operations 
and of potential use in the Columbia River Comprehensive Impact 
Assessment, January 1, 1973—June 20, 1994, 20:13875 (R;US) 

Measurement of environmental radiation exposure rates from Ver- 
nita, Hanford Reach, and Richland area shores. Addendum 1, 
20:13782 (R;US) 

Measurement of the seasonal and annual variability of total col- 
umn aerosol in a northeastern U.S. network, 20:13784 (R;US) 
Pressure tube testing test plan document production assurance 

program, 20:12934 (R;US) 

Reengineering business processes in government: A framework 
for performance improvement interventions, 20:14617 (R;US) 
Relighting demonstration project Robins Air Force Base, Georgia, 

20:13090 (R;US) 





Review department programs related to intellectual property and 
technology transfer to ensure department resources are lever- 
aged to the economic benefit of the US, 20:13026 (R;US) 

Richland 02 R&D Program annual report summary, 20:12937 
(R;US) 

Risk-based systems analysis for emerging technologies: Applica- 
tions of a technology risk assessment model to public decision 
making, 20:12324 (R;US) 

Single-well tracer methods for hydrogeologic evaluation of target 
aquifers, 20:13848 (R;US) 

Small angle X-ray scattering studies of reverse micelles in super- 
critical fluids, 20:13319 (R;US) 

Solid-state sintering of tungsten heavy alloys, 20:13202 (R;US) 

Stability of chromite interconnections in dual environments, 
20:13065 (R;US) 

Tank waste remediation system integrated technology plan. Revi- 
sion 2, 20:12242 (R;US) 

The effect of vitrification technology on waste loading, 20:12320 
(R;US) 

The making of a successful seminar: Pacific Northwest Labora- 
tory’s “Quest for Quality”, 20:14701 (R;US) 

The role of plants on isolation barrier systems, 20:12321 (R;US) 

The Sort on Radioactive Waste Type mode!: A method to sort 
single-shell tanks into characteristic groups. Revision 2, 
20:12315 (R;US) 

The Sort on Radioactive Waste Type Model: A method to sort 
single-shell tanks into characteristics groups, 20:12326 (R;US) 
The TEES process cleans waste and produces energy, 20:12618 

(R;US) 

Thermal and combined thermal and radiolytic reactions involving 
nitrous oxide, hydrogen, and nitrogen in the gas phase; compar- 
ison of gas generation rates in supernate and solid fractions of 
Tank 241-SY-101 simulated waste, 20:12319 (R;US) 

Thermodynamic evaluation of a microscale heat pump, 20:13087 
(R;US) 

Things you need to known about efficient showerheads, 20:13092 
(R;US) 

Turbulet flow in a model nuclear fuel rod bundle containing partial 
flow blockages, 20:12839 (R;US) 

Verifying energy savings with minimal metered data: The Hunter 
heat pump analysis, 20:13089 (R;US) 

Packaging Technology, Inc., Tacoma, WA (United States) 

Transportation capabilities study of DOE-owned spent nuclear 
fuel, 20:12159 (R;US) 


ParaMagnetic Logging, Inc., Woodinville, WA (United States) 
Proof of concept of moving thru casing resistivity apparatus. Annual 
report, October 1, 1990—September 30, 1991, 20:12087 (R;US) 


Paul Scherrer Inst. (PSI), Villigen (Switzerland) 

BUSCA-JUN91 reference manual, 20:12895 (R;CH) 

Sorption databases for the cementitious near-field of a L/ILW 
repository for performance assessment, 20:12327 (R;CH) 


Pennsylvania State Univ., University Park, PA (United States). 
Energy and Fuels Research Center 

Coal-water slurry fuel combustion testing in an oil-fired industrial 
boiler. Semiannual technical progress report, August 15, 1993— 
February 15, 1994, 20:12066 (R;US) 

Philippine Nuclear Research Inst., Diliman, Quezon City (Philip- 
pines) 

Deactivation of tracer-flo equipment thru retrieval of its radioactive 
Krypton-85 gas, 20:12164 (R;PH) 

Philippine country report on radiation technology, 20:12595 (1;PH) 

Radiation technology in the Philippines, 20:12596 (1;PH) 

Radiological incidents in industrial gamma radiography in the 
Philippines, 1979-1993, 20:13400 (R;PH) 

Physical Sciences, Inc., Andover, MA (United States) 

Experimental and theoretical studies of multicomponent vapor 
condensation. Final report, 15 May 1992-15 May 1994, 
20:13378 (R;US) 

Portable sensor for hazardous waste, 20:13283 (R;US) 
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Combustion characterization of coal fines recovered from the han- 
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Quarterly report, September—November 1994, 20:12024 (R;US) 
Princeton Univ., NJ (United States). Dept. of Chemistry 
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TBM tunneling on the Yucca Mountain Project, 20:12237 (R;US) 
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Many-body effects in semiconductor lasers, 20:13434 (R;US) 

Measurements of daytime and upper tropospheric water vapor 
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MHz, 20:13429 (R;US) 

SHOESCAN. Scanning Tunneling Microscope Data Acquistion 
and Control System, 20:14647 (CM;US) 

Simulation of airbome electromagnetic measurements in three di- 
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Considerations on fluorides anomalies in Botucatu-Piramboia 
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(1;BR) 
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States) 
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20:12558 (R;US) 

Science and Engineering Associates, Inc., Santa Fe, NM (United 
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Science Applications International Corp., Oak Ridge, TN (United 
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text, 20:12238 (R;US) 
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Production of mild gasification coproducts, 20:11980 (R;US) 
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Accuracy of seismic velocity on well logging, 20:12654 (IA;JP;In 
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20:12663 (IA;JP;In Japanese) 

CSAMT response of three dimensional bodies. 2, 20:12676 
(IA;JP;In Japanese) 

Development of a light weight seismic source, CJM-MINI 65 im- 
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ALASKA RIVER 
See ALASKA 
ALBUMEN 
See ALBUMINS 
ALBUMINS 
Albumin synthesis in protein energy malnutrition, 20:14016 
(RA;XA) 
ALCATOR DEVICE 
Measurement of particle transport coefficients on Alcator C- 
Mod, 20:14499 (R:US) 
ALCOHOLS 
See also ETHANOL 
METHANOL 
NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts. 
Quarterly technical progress report, September 15—December 
15, 1992, 20:13307 (R;US) 
ALFVEN WAVES 
Direct measurement of the damping of toroidicity induced Alfven 
eigenmodes, 20:14517 (R;CH) 
ALGAE 
Systems and economic analysis of microalgae ponds for con- 
version of CO2 to biomass. 4th Quarterly technical progress 
report, 20:12609 (R;US) 
ALGEBRA 
An inner product for a topological algebra, 20:14134 (R;XA) 
Automorphisms of double coverings of curves, 20:14152 (R;XA) 
Canonical generators of the cohomology of moduli of parabolic 
bundles on curves, 20:14153 (R;XA) 
Semi-simple continued fractions and diophantine equations for 
real quadratic fields, 20:14133 (R;XA) 
ALGEBRAIC FIELD THEORY 
Character and determinant formulae of quasifinite representa- 
tion of the W,,... algebra, 20:14228 (R;JP) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 
The effects of correlation, relativity, quantum electrodynamics, 
nuclear size and parity non-conservation in alkali atoms and 
alkali-like ions, 20:14434 (R;XA) 
ALKALINE FLOODING 
See CAUSTIC FLOODING 
ALKENES 
A description of NUEXS, an upgrade of the code FCUP used to 
compute proton recoil current from CHa foils, 20:14424 (R;US) 
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ALKYLATED AROMATICS 


ALKYLATED AROMATICS 
See also TOLUENE 
XYLENES 
Photoinduced dipoles and charge pairs in condensed phase. 
Progress report, November 14, 1993—November 15, 1994, 
20:13325 (R;US) 
ALKYLATES 
See ALCOHOLS 
ALLOY SYSTEMS 
Mechanical properties of nanophase metals, 20:13154 (R;US) 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
ARSENIC ALLOYS 
CADMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GALLIUM ALLOYS 
HAFNIUM ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
MANGANESE ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
NITROGEN ADDITIONS 
TANTALUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 
A unified description of crystalline-to-amorphous transitions, 
20:13155 (R;US) 
ALLUVIAL DEPOSITS 
Surficial geology and performance assessment for a Radioac- 
tive Waste Management Facility at the Nevada Test Site, 
20:12466 (R;US) 
ALMENDRO EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
ALPHA DECAY RADIOISOTOPES 
See also ACTINIUM 225 
PLUTONIUM 238 
PLUTONIUM 239 
POLONIUM 210 
Study of the high energy -y component associated with the a de- 
cay of 2°6Py, 20:14330 (RA;FR;In French) 
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ALPHA DETECTION 
Two perspectives on a successful lab/industry technology trans- 
fer, 20:13023 (R;US) 
ALPHA PARTICLES 
Foil deposition alpha collector probe for TFTR’s D-T phase, 
20:14536 (R;US) 
Implementation of the a-CHERS diagnostic for D-T operation of 
TFTR, 20:14542 (R;US) 
Measurements of escaping alphas in the TFTR DT experiments, 
20:14549 (R;US) 
TFTR 60 GHz alpha particle collective Thomson Scattering di- 
agnostic, 20:14541 (R;US) 


ALPHA REACTIONS 


Study of excitation functions in Rh(a,xn) Ag reactions, 20:14355 
(R;XA) 


ALPHA-BEARING WASTES 


Cementing 
In situ encapsulation bench-scale demonstration report FY-94 
(for TTP-ID 142012), 20:12270 (R;US) 
Containment 
Defining modeling parameters for juniper trees assuming 
pleistocene-like conditions at the NTS, 20:12333 (R;US) 
Gamma Spectroscopy 
Waste inspection tomography (WIT), 20:12232 (R;US) 
Ground Disposal 
Defining modeling parameters for juniper trees assuming 
pleistocene-like conditions at the NTS, 20:12333 (R;US) 
Unsaturated zone transport modeling of the Greater Confine- 
ment Disposal Site, 20:12332 (R;US) 
In-Situ Processing 
In situ encapsulation bench-scale demonstration report FY-94 
(for TTP-ID 142012), 20:12270 (R;US) 
Radioactive Waste Disposal 
Focused feasibility study of engineered barriers for waste man- 
agement units in the 200 Areas, 20:12243 (R;US) 
In situ encapsulation bench-scale demonstration report FY-94 
(for TTP-ID 142012), 20:12270 (R;US) 
Results of detailed characterization on CH-TRU mixed waste at 
Argonne National Laboratory-West, 20:12191 (R;US) 
Waste Isolation Pilot Plant RCRA Part A permit application. Re- 
vision 4, 20:12256 (R;US) 
Radiochemical Analysis 
Evaluation of the MADAM waste measurement system, 
20:12295 (R;US) 
Removal 
Physicochemical and mineralogical characterization of 
transuranic contaminated soils for uranium soil integrated 
demonstration, 20:12551 (R;US) 
Sampling 
Hanford transuranic analytical capability, 20:12414 (R;US) 
Separation Processes 
Computer-based supervisory control and data acquisition sys- 
tem for the radioactive waste evaporator, 20:12287 (R;US) 
Hanford transuranic analytical capability, 20:12414 (R;US) 
Single Photon Emission Computed Tomography 
Waste inspection tomography (WIT), 20:12232 (R;US) 
Transport 
An integrated systems approach to remote retrieval of buried 
transuranic waste using a telerobotic transport vehicle, inno- 
vative end effector, and remote excavator, 20:12545 (R;US) 
Vitrification 
Test plan for BWID Phase 2 electric arc melter vitrification tests, 
20:12259 (R;US) 
Waste Retrieval 
An integrated systems approach to remote retrieval of buried 
transuranic waste using a telerobotic transport vehicle, inno- 
vative end effector, and remote excavator, 20:12545 (R;US) 
Tank 241-C-106 past-practice sluicing waste retrieval, Hanford 
Site, Richland, Washington. Environmental Assessment, 
20:12212 (R;US) 


ALS STORAGE RING 


See ADVANCED LIGHT SOURCE 





ALTERNATORS 
Monitoring large rotating machines at EDF, 20:12787 (R;FR;In 
French) 
ALTIMETERS 
ASCOT meteorological towers, 20:13791 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

A spectral effect on phase evolution in neutron-irradiated alu- 
minum?, 20:13169 (R;US) 

Anomalous heat evolution of deuteron implanted Al on electron 
bombardment, 20:14472 (RA;JP) 

Chromate-free corrosion resistant conversion coatings for alu- 
minum alloys, 20:13204 (R;US) 

Recovery and recycling of aluminum, copper, and precious met- 
als from dismantled weapon components, 20:13736 (R;US) 

Scaling issues in dynamic fragmentation, 20:14441 (R;US) 

TEM characterization of Al/AlsO3 composite fabricated by reac- 
tive metal infiltration, 20:13240 (R;US) 

ALUMINIUM 27 TARGET 
Covariance analysis of experimental data, 20:14372 (RA;JP) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Corrosion 

Transitioning aluminum clad spent fuels from wet to interim dry 

storage, 20:12457 (R;US) 
Corrosion Protection 

Chromate-free corrosion resistant conversion coatings for alu- 

minum alloys, 20:13204 (R;US) 
Corrosion Resistance 

Bases for extrapolating materials durability in fuel storage pools, 
20:12162 (R;US) 

Pulsed ion beam surface treatment for preparing rapidly solidi- 
fied corrosion resistant steel and aluminum surfaces, 
20:13205 (R;US) 

Crystal Doping 

Influence of dislocation-solute interactions on the mechanical 

properties of zirconium-doped NiAl, 20:13167 (R;US) 
Crystal Field 
Crystal field and exchange interactions in DyT4Alg (T = Fe and 
Mn), 20:13151 (R;US) 
Fabrication 
Reaction synthesis of intermetallics, 20:13168 (R;US) 
Fracture Properties 

Advanced neutron source materials surveillance program, 

20:12932 (R;US) 
Magnetism 

Crystal field and exchange interactions in DyT4Alg (T = Fe and 

Mn), 20:13151 (R;US) 
Microstructure 

Influence of dislocation-solute interactions on the mechanical 

properties of zirconium-doped NiAl, 20:13167 (R;US) 
Protective Coatings 

Chromate-free corrosion resistant conversion coatings for alu- 

minum alloys, 20:13204 (R;US) 
Spray Coating 

Advanced manufacturing by spray forming: Aluminum strip and 

microelectromechanical systems, 20:13174 (R;US) 
Surtace Coating 

Surface scanning techniques to locate and study defects in 

painted zinc and zinc alloy coated steels, 20:13156 (R;US) 
Surtace Properties 

Surface scanning techniques to locate and study defects in 

painted zinc and zinc alloy coated steels, 20:13156 (R;US) 
Surface Treatments 

Pulsed ion beam surface treatment for preparing rapidly solidi- 
fied corrosion resistant steel and aluminum surfaces, 
20:13205 (R;US) 

Synthesis 

Reaction synthesis of intermetallics, 20:13168 (R;US) 

The effects of processing variables on reaction synthesis of Fe- 
Al alloys, 20:13165 (R;US) 


ANALYSIS (GAS) 


Tensile Properties 

Advanced neutron source materials surveillance program, 
20:12932 (R;US) 

Tensile properties of Fe-16 at. % Al alloys, 20:13160 (R;US) 

Tensile properties of as-cast iron-aluminide alloys, 20:13161 
(R;US) 

ALUMINIUM BASE ALLOYS 
The response of hydrotalcite coated aluminum to sealing with 
transition metal salt solutions, 20:13203 (R;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINIUM HYDROXIDES 
ALUMINIUM OXIDES 

Coatings of non-oxide ceramics for improved corrosion resistance 
in high temperature coal combustion. Quarterly progress report 
No. 2, September 1—December 31, 1994, 20:12076 (R;US) 

ALUMINIUM HYDROXIDES 

Chromate-free corrosion resistant conversion coatings for alu- 

minum alloys, 20:13204 (R;US) 
ALUMINIUM ISOTOPES 

Measurement of gamma-ray production cross sections in 

neutron-induced reactions for Al and Pb, 20:14427 (R;US) 
ALUMINIUM OXIDES 

Analytical electron microscopy of precipitates in ion-implanted 
MgAl2O, spinel, 20:13221 (R;US) 

Changes of mechanical poperties of ceramic breeder material 
pellets in the irradiation experiments COMPLIMENT and 
ELIMA 1, 20:14578 (R;DE) 

Coherent V20z precipitates in a-Al,O3 co-implanted with vana- 
dium and oxygen, 20:13218 (R;US) 

ECR plasma-assisted deposition of AlsO3 and dispersion- 
strengthened AlO2, 20:13235 (R;US) 

Novel technologies for SO,/NO, removal from flue gas. [Quar- 
terly] technical report, September 1—November 30, 1994, 
20:12734 (R;US) 

Systematic study of the ion beam mixing of oxide markers into 
alumina, 20:14473 (R;US) 

TEM characterization of AVAl,O3 composite fabricated by reac- 
tive metal infiltration, 20:13240 (R;US) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICAN INDIANS 

Cultural resources assessment of the Kenetech Windpower’s 
Washington Windplant No. 1 Project, Klickitat County, Wash- 
ington. Appendix D to Washington Windpiant No. 1 EIS. Draft 
report, 20:12705 (R;US) 

AMERICIUM PHOSPHIDES 

See PHOSPHIDES 

AMINO ACIDS 
Essential amino acid metabolism in infected/non-infected, poor, 
Guatemalan children, 20:14013 (RA;XA) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMMONIA 

Selective non-catalytic oxidation of ammonium in gasification 
gas, 20:12005 (R;Fl) 

Waste minimization opportunities at the U.S. Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, Rifle, Colorado, site, 
20:12486 (R;US) 

AMMONIUM PHOSPHATES 

Evaluation of ammonium polyphosphate fertilizer as a carrier of 

zinc, 20:14001 (RA;XA) 
AMMONIUM SULFATES 

Manufacture of ammonium sulfate fertilizer from FGD-gypsum. 
Technical report, September 1—-November 30, 1994, 20:12027 
(R;US) 

AMMUNITION 
Smart crane ammunition transfer system, 20:13725 (R;US) 
AMPLITUDES 

Cement bond log using full-wave form data, 20:12653 (IA;JP;In 

Japanese) 
ANALYSIS (GAS) 
See GAS ANALYSIS 
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ANALYSIS (QUALITATIVE CHEMICAL) 


ANALYSIS (QUALITATIVE CHEMICAL) 

See QUALITATIVE CHEMICAL ANALYSIS 
ANGLE OF INCLINATION 

See INCLINATION 
ANHYDRIDES 

Synthesis of acrylates and methacrylates from coal-derived 
syngas. Quarterly technical progress report, October 1— 
December 31, 1994, 20:12001 (R;US) 

ANIMAL BREEDING 

Development of technologies to hasten the growth of Japanese 
flounder. 3. Effects of dietary protein source on growth, 
20:13410 (R;JP;In Japanese) 

Development of water purification technologies for intensive fish 
culture. 11. Material balance in the fish culture system and 
evaluation of physical-chemical treatment, 20:13863 (R;JP;In 
Japanese) 

ANIMAL CELLS 
See also RESPIRATORY TRACT CELLS 
TUMOR CELLS 
Carbon beam irradiation of human monolayer cells, 20:14051 
(RA;JP) 
ANL 
High-temperature superconducting current leads, 20:14480 
R;US 

BR of metal waste forms from spent fuel treatment, 
20:12149 (R;US) 

Site characteristics of Argonne National Laboratory in Illinois, 
20:13813 (R;US) 

Transportation R and D included in thermal and mechanical sci- 
ences program, 20:13133 (R;US) 

ANNIE EVENT 
See NUCLEAR EXPLOSIONS 
ANTARCTIC REGIONS 
FY 1994 ambient air monitoring report for McMurdo Station, 
Antarctica, 20:13768 (R;US) 
ANTENNAS 
Faraday screen sputtering on TPX, 20:14556 (R;US) 
ANTHONOMUS GRANDIS 
See BOLL WEEVIL 
ANTHRACENE 

Photoinduced dipoles and charge pairs in condensed phase. 
Progress report, November 14, 1993-November 15, 1994, 
20:13325 (R;US) 

ANTIBIOTICS 

Use of ionizing radiation in the manufacture of matrix materials 
for drug controlled-release systems, and selected applica- 
tions, 20:13955 (RA;XA) 

ANTIGENS 

Sodium dodecyl sulphate-polyacrylamide gel electrophoresis and 

western blotting for protein antigen analysis, 20:13920 (RA;XA) 
ANTIMONIDES 

See also INDIUM ANTIMONIDES 

Interfaces in InAsSb/inGaAs strained-layer superlattices grown 
by MOCVD for use in infrared emitters, 20:13273 (R;US) 

Ordering and bandgap reduction in InAs;_,Sb, alloys, 
20:13272 (R;US) 

ANTIMONY ALLOYS 
Heterostructures and infrared emitters with compressed InAsSb 
layers, 20:13274 (R;US) 
ANTINEUTRON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
ANTIPROTON BEAMS 

A possible method to produce a polarized antiproton beam at in- 

termediate energies, 20:13483 (R;US) 
ANTIPROTON REACTIONS 

Study of antiproton and antineutron annihilations at LEAR with 

OBELIX detector, 20:14385 (RA;RU) 
ANTIPROTON SOURCES 

A possible method to produce a polarized antiproton beam at in- 

termediate energies, 20:13483 (R;US) 
APA 
See ALASKA POWER ADMINISTRATION 
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APATITES 

Natural phosphates and their binding capacity for heavy metals 

and actinoids, 20:12285 (IA;DE;In German) 
APPALACHIAN BASIN 
Analysis of production response to CO2/sand fracturing: A case 
study, 20:12133 (R;US) 
APPARATUS 
See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
APPROPRIATE TECHNOLOGY 
NO, control technologies applicable to municipal waste com- 
bustion, 20:12739 (R;US) 
APS STORAGE RING 
See ADVANCED PHOTON SOURCE 
AQUEOUS HUMOR 
See EYES 
AQUIFERS 

Adsorption isotherm special study. Final report, 20:13821 (R;US) 

Aquifer test documentation. Slug tests at the Hallam Nuclear 
Facility, Hallam, Nebraska, 20:13822 (R;US) 

Calibration and verification of a regional groundwater flow model 
by comparing simulated and measured environmental isotope 
concentrations. An application to the Alnarp aquifer system in 
southwestern Sweden, 20:13870 (RA;XA) 

Fluid flow and solute transport in fractured media, 20:13868 
(RA;XA) 

Natural analogues for the assessment of long-term safety of un- 
derground waste disposal in evaporites: Fluid phases in salt 
rock, 20:12280 (IA;DE;in German) 

Numerical simulation of coupled flow and transport with 
TOUGH2: A verification study, 20:13842 (R;US) 

Single-well tracer methods for hydrogeologic evaluation of tar- 
get aquifers, 20:13848 (R;US) 

Summary of field operations Technical Area | well PGS-1. Site- 
Wide Hydrogeologic Characterization Project, 20:12476 
(R;US) 

Synthesis of geochemical, isotopic and groundwater modelling 
analysis to explain regional flow in a coastal aquifer of south- 
ern Oahu, Hawaii, 20:13869 (RA;XA) 

University of Minnesota aquifer thermal energy storage (ATES) 
project report on the third long-term cycle, 20:12988 (R;US) 

ARALEX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
ARC FURNACES 

Test plan for BWID Phase 2 electric arc melter vitrification tests, 

20:12259 (R;US) 
ARCHAEOLOGICAL SITES 

Archeological surveys by using magnetic prospecting. Examples 

in Yokote city, Akita prefecture, 20:12668 (IA;JP;In Japanese) 
ARCTIC OCEAN 

The international arctic seas assessment project (IASAP), 

20:12469 (RA;XA) 
ARCTIC REGIONS 

Deep convection in the Arctic: The evaluation of results from an 
OGCM with a new convection parameterization, 20:13876 
(R;US) 

Extended abstracts for an international conference on the devel- 
opment of the North and problems of recultivation, 20:13817 
(R;US) 

ARDENNES B-1 REACTOR 

Acoustic insulation afforded by the metal wall cladding and roof- 
ing of the Chooz-1 turbine machine hall, 20:12803 (R;FR;In 
French) 

Experimental modal analysis of the steam inlet pipe to the 
Chooz B1 high pressure turbine, 20:12782 (R;FR;In French) 

ARGENTINA 

Current trends in Latin America and the Argentine perspective, 

20:13042 (R;US) 
ARGON 36 REACTIONS 

Experimental evidence for the reducibility of multifragment emis- 

sion probabilities, 20:14394 (R;US) 
ARGON METHOD 
See ISOTOPE DATING 





ARGONNE NATIONAL LABORATORY 

See ANL 
ARGONNE SUPERCONDUCTING LINAC 

See ATLAS SUPERCONDUCTING LINAC 
ARGONOX PROCESS 

See COMBINED SOXNOX PROCESSES 
ARGUS EVENT 

See NUCLEAR EXPLOSIONS 
ARIZONA 

Radiological audit of remedial action activities at the processing 
sites Mexican Hat, Utah and Monument Valley, Arizona. Audit 
date: May 3-7, 1993, Final report, 20:12496 (R;US) 

ARMS CONTROL 

Activation and gamma spectroscopy applied to the arms control, 
20:13603 (RA;FR;In French) 

Arms control and the rule of law, 20:13144 (R;US) 

Laser Weapons Testing Treaty Monitoring (LAWTTM): A final re- 
port of the Lawrence Livermore National Laboratory portion of 
the investigation, 20:13149 (R;US) 

Options for monitoring the US Russian bilateral cutoff agree- 
ment on shutdown of plutonium production reactors, 
20:13147 (R;US) 

ARSENIC ALLOYS 

Heterostructures and infrared emitters with compressed InAsSb 

layers, 20:13274 (R;US) 
ARSENIC COMPOUNDS 

Interfaces in InAsSb/InGaAs strained-layer superlattices grown 
by MOCVD for use in infrared emitters, 20:13273 (R;US) 

Ordering and bandgap reduction in InAs;_,Sb, alloys, 
20:13272 (R;US) 

Phase separation and ordering in InGaAs and InGaAs materi- 
als. Final report, 20:13259 (R;US) 

ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 

ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 

ARTIFICIAL INTELLIGENCE 

Accomplishments and challenges in development of an au- 
tonomous operation system, 20:12854 (IA;JP) 

ASBESTOS 
Electromagnetic mixed waste processing system for asbestos 
decontamination, 20:12229 (R;US) 
ASH SEPARATORS 
See INERTIAL SEPARATORS 
ASHES 

See also FLY ASH 

A field demonstration project utilizing FBC/PCC residues for 
paving materials. Technical report, September 1—-November 
30, 1994, 20:12029 (R;US) 

Ash and pulverized coal deposition in combustors and gasifiers. 
Quarterly technical progress report, October 1-December 31, 
1994, 20:12036 (R;US) 

Design and fabrication of advanced materials from Illinois coal 
wastes. [Quarterly] technical report, September 1—-November 
30, 1994, 20:12030 (R;US) 

Investigation of fluidized-bed combustion ashes regarding their 
suitability as hydraulically-bound layers, 20:12039 (R;DE;In 
German) 

Investigation of mineral transformations and ash deposition dur- 
ing staged combustion. Quarterly technical progress report, 
October 1—December 31, 1994, 20:12070 (R;US) 

Melting of fly and bottom ash of the power plant, 20:12043 (RA;Fl) 

The impact of weathering and aging on a LIMB ash stockpile 
material, 20:12023 (R;US) 

The solubility of ash components in water - a non-ideal equilib- 
rium model, 20:12077 (RA;Fl) 

ASIA 

See also BAHRAIN 

IRAN 
IRAQ 
JAPAN 
KUWAIT 
MALAYSIA 
OMAN 


AUTOMOBILE EFFICIENCY STANDARDS 


PHILIPPINES 
QATAR 
REPUBLIC OF KOREA 
SAUDI ARABIA 
USSR 
UNITED ARAB EMIRATES 
Toward promotion of research exchanges with East Asian 
countries. Report of the survey on fiscal 1993 international re- 
search exchanges, 20:13021 (R;JP;in Japanese) 
ASSAYING 
See QUALITATIVE CHEMICAL ANALYSIS 
ASTATINE ADDITIONS 
See ALLOYS 
ASTRA REACTOR 
Utilization of the Research Reactor ASTRA, 20:12935 (R;AT;In 
German) 
ASTRONAUTS 
Radiation protection in space, 20:14035 (R;US) 
ASTROPHYSICS 
Normal modes and continuous spectra, 20:14501 (R;US) 
ATGAS PROCESS 
See COAL GASIFICATION 
ATLAS SUPERCONDUCTING LINAC 
Module strap tests and how they effect the 25 cm stack con- 
struction, 20:13484 (R;US) 
ATMOSPHERIC CIRCULATION 
Algorithm comparison and benchmarking using a parallel spec- 
tra transform shallow water model, 20:14634 (R;US) 
IR DIAL performance modeling, 20:13798 (R;US) 
Load-balancing algorithms for the parallel community climate 
model, 20:13747 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
Selected hydrologic data from Fortymile Wash in the Yucca 
Mountain area, Nevada, water year 1992, 20:12348 (R;US) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLUSTERS 
Electronic properties of large metal clusters in Jellium and 
pseudo-jellium models, 20:14432 (R;FR) 
Photoemission and optical properties of C¢o fullerites, 20:13316 
(R;US) 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 
1993 Annual progress report for subsidiary agreement No. 2 
(1991-1996) between AECL and US/DOE for a radioac- 
tive waste management technical co-operative program, 
20:12208 (R;US) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC PHYSICS 
Theoretical development of atomic structure: Past, present and 
future, 20:14431 (R;XA) 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMIZATION 
Simulation of powder metal fabrication with high pressure gas 
atomization, 20:14675 (R;US) 
AUSTRIAN RESEARCH REACTOR 
See ASTRA REACTOR 
AUTOCLAVES 
Development of technology for production of silicon aerogel and 
designing of Cherenkov counters with radiators of this aero- 
gel, 20:13671 (RA;RU) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
STANDARDS 
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AUTOMOBILES 


AUTOMOBILES 

Analysis of energy consumption in car transportation. Actual sta- 
tus of district transportation (truck) in the metropolitan area, 
and influence of the NOx law, 20:13099 (R;JP;In Japanese) 

Code linkages for occupant safety during roadside impact simu- 
lations, 20:14676 (R;US) 

Fracture testing and analysis of adhesively bonded joints for au- 
tomotive applications, 20:13105 (R;US) 

Reducing cold-start emissions by catalytic converter thermal 
management, 20:13100 (R;US) 

AUTOMOTIVE FUELS 

Fossil and bio-based motor alcohols. Progress report, 20:13141 

(R;SE;In Swedish) 
AUTONOMIC NERVOUS SYSTEM 

Noninvasive evaluation of the cardiac autonomic nervous sys- 
tem. Final progress report, December 24, 1993—February 28, 
1994, 20:13890 (R;US) 

AUXILIARY SYSTEMS 

See also AUXILIARY WATER SYSTEMS 

Operability test procedure for 244-U DCRT. Revision 1, 
20:12364 (R;US) 

AUXILIARY WATER SYSTEMS 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:12946 (R;US) 

Influence of the molecular structure on hydrolysability of unsatu- 
rated polyesters, 20:12806 (R;FR;In French) 

Testing of five methods for the control of zebra mussels in cool- 
ing circuits of power plants located on the Moselle river, 
20:12793 (R;FR;In French) 

AVG PROCESS 
See COAL GASIFICATION 


B CODES 
BEGET: The B-Factory Event Generator Version 21, 20:13696 
(R;US) 
BUSCA-JUN91 reference manual, 20:12895 (R;CH) 
B MESONS 
Inclusive hadronic production of the B. meson via heavy quark 
fragmentation, 20:14284 (R;US) 
Kaons in flavour tagged B decays, 20:14253 (R;DE) 
Measurement of beauty particle lifetimes and hadroproduction 
cross-section, 20:14299 (RA;RU) 
Phenomenology from 100 large lattices, 20:14321 (R;US) 
The physics program and status of the SLAC B-Factory and de- 
tector, 20:14307 (R;US) 
Weak matrix elements efforts on the lattice: Status and 
prospects, 20:14233 (R;US) 
BACKGROUND NOISE 
Determination of very low activities with a gamma spectrometer 
of very low background and equipped with cosmic ray antico- 
incidence shielding, 20:13596 (RA;FR;In French) 
BACKWARD WAVE TUBES 
Measurements of 20 GHz high-power microwaves output from a 
large diameter plasma filled backward wave oscillator, 
20:14528 (RA;JP) 
BACTERIA 
See also ESCHERICHIA COLI 
MYCOBACTERIUM 
SHIGELLA 
SULFUR-OXIDIZING BACTERIA 
Polysaccharides and bacterial plugging. [Progress report], Octo- 
ber 1—December 31, 1992, 20:12103 (R;US) 
Polysaccharides and bacterial plugging. [Quarterly report], April 
i—June 30, 1991, 20:13910 (R;US) 
Polysaccharides and bacterial plugging. [Quarterly report], Jan- 
uary 1—March 31, 1993, 20:13911 (R;US) 
BAHRAIN 
Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 
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BAILIE PROCESS 
See WASTE PROCESSING 
BALLASTS 

High frequency electronic ballast for HID lamps. Technical 
progress report, October 1, 1993-December 31, 1994, 
20:13076 (R;US) 

BALLOONING INSTABILITY 

Comment on radial structure of high-mode-number toroidal 

modes in general equilibrium profiles, 20:14509 (R;XA) 
BALLOONS 

A measurement of light isotopes and antimatter with the IMAX- 
experiment, 20:13628 (IA;HU) 

ISOMAX. A balloon-borne instrument to Study beryllium and 
other light isotopes in the cosmic radiation, 20:13629 (IA;HU) 

BAMAG PROCESS 

See WASTE PROCESSING 
BANEBERRY EVENT 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

BANKS 

See COMMERCIAL BUILDINGS 
BARIUM COMPOUNDS 

See also BARIUM OXIDES 

Combustion synthesis and engineering of nanoparticles for 
electronic, structural and superconductor applications. Annual 
progress report, August 20, 1993—May 30, 1994, 20:13224 
(R;US) 

BARIUM OXIDES 

Deposition and surface treatment with intense pulsed ion 
beams, 20:14164 (R;US) 

Formation of anisotropic Tl-1212, Tl-2212, Tl-1223 and Tl-2223 
particles using aerosol flow reacted powders, 20:13216 (R;US) 

Local texture and grain boundary misorientations in high H¢ ox- 
ide superconductors, 20:13215 (R;US) 

Observations of CEF-split intermultiplet transitions in optically 
opaque EuBa2Cu3,07 using inelastic neutron scattering, 
20:14457 (R;US) 

Recent neutron scattering results on high-temperature super- 
conductors, 20:13217 (R;US) 

BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BATAAN PHILIPPINE POWER PLANT 
See PNPP-1 REACTOR 
BATTELLE PACIFIC NORTHWEST LABORATORIES 

Department of Energy treatment capabilities for greater-than- 
Class C low-level radioactive waste, 20:12222 (R;US) 

investigation of drum pressurization incident in the 331 Building, 
Room 175 on January 10, 1995, 20:12552 (R;US) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS 
Stability of chromite interconnections in dual environments, 
20:13065 (R;US) 
BCR PROCESS 
See COAL GASIFICATION 
BEAM DUMPS 

Combined analysis in scraper & beam dump design, 20:13536 
(RA;US) 

Design of a compact beam dump for the BNL-AGS neutral 
beam, 20:13679 (RA;US) 

BEAM DYNAMICS 

See also BEAM-BEAM INTERACTIONS 

Observation of nonlinear resonances in the advanced light 
source, 20:13480 (R;US) 

BEAM INJECTION 

Optimization of the Brookhaven ATF inline-injection system uti- 

lizing PARMELA, 20:13488 (R;US) 
BEAM MONITORS 

A electron linac beam position monitor using slot antennas, 
20:13660 (RA;JP;In Japanese) 

Characteristic parameters of current transformer, 20:13518 
(RA;JP;In Japanese) 

Development of picosecond pulsed electron beam monitor. 2, 
20:13662 (RA;JP;In Japanese) 





Development of the beam profile monitor using amorphous 
magnetic wires, 20:13661 (RA;JP;in Japanese) 
Heat transfer issues in high-heat-load synchrotron x-ray beams, 
20:13545 (R;US) 
Signal processing of macro pulse monitor, 20:13665 (RA;JP;in 
Japanese) 
Simple movable screen profile monitor, 20:13659 (RA;JP;In 
Japanese) 
Test of the non-destructive beam profile monitor, 20:13663 
(RA;JP;In Japanese) 
Wire scanner system of ATF linac, 20:13664 (RA;JP;In Japanese) 
BEAM OPTICS 
Skew chromaticity, 20:13470 (R;US) 
BEAM-BEAM INTERACTIONS 
Some notes on long-range beam-beam effects for the 2 TeV col- 
lider, 20:13467 (R;US) 
BEAM-PLASMA SYSTEMS 
Deposition and surface treatment with intense pulsed ion 
beams, 20:14164 (R;US) 
BEARINGS 
See also MAGNETIC BEARINGS 
CADJOB. A Simplified Thermohydrodynamic Model for Fluid 
Film Bearings, 20:14641 (CM;US) 
BEAUTY MESONS 
Hadronic production of S-wave and P-wave charmed beauty 
mesons via heavy quark fragmentation, 20:14282 (R;US) 
BEAUTY MODEL 
See FLAVOR MODEL 
BEEHIVE COKE 
See COKE 
BENCH-SCALE EXPERIMENTS 
Development of technologies to hasten the growth of Japanese 
flounder. 3. Effects of dietary protein source on growth, 
20:13410 (R;JP;in Japanese) 
Development of water purification technologies for intensive fish 
culture. 11. Material balance in the fish culture system and 


evaluation of physical-chemical treatment, 20:13863 (R;JP;in 
Japanese) 
BENHAM EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 


BENI OIL 
See SESAME OIL 
BENIOFF ZONE 
See EARTHQUAKES 
BENNE OIL 
See SESAME OIL 
BENZENE 
In situ measurement of volatile organic compounds in ground- 
water by methods coupled to the cone penetrometer, 
20:13809 (R;US) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BERKELIUM ADDITIONS 
See ALLOYS 
BERYLLIUM 
Experimental and calculated radionuclide production by pho- 
tonuclear reactions using bremsstrahlung photons produced 
by 150 MeV electrons, 20:14341 (R;US) 
The elevated temperature tensile properties of S-200E commer- 
cially pure beryllium, 20:13207 (R;US) 
BERYLLIUM 9 TARGET 
The LAHET code system: Introduction, development, and 
benchmarking, 20:14391 (RA;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETHE-SALPETER EQUATION 


Two-body bound states & the Bethe-Salpeter equation, 
20:14200 (R;US) 


BEVATRON 

Induced radioactivity in Bevatron concrete radiation shielding 

blocks, 20:13537 (R;US) 
BICRYSTALS 

Direct determination of grain boundary atomic structure in 

SrTiO3, 20:13222 (R;US) 
BIKINI 

A dose assessment for a US nuclear test site - Bikini atoll, 

20:14037 (RA;XA) 
BILIRUBIN 
Measurements of intracellular calcium, 20:13294 (R;NO;In Nor- 
wegian) 
BINARY MIXTURES 
Entropy driven demixing: Why?, 20:14448 (R;XA) 
BINARY-FLUID SYSTEMS 

NEDO business summary. 14th business report meeting, 

20:13019 (R;JP;In Japanese) 
BINDERS 

Production of inorganic pellet binders from fly ash. [Quarterly] 
technical report, September 1—-November 30, 1994, 20:12031 
(R;US) 

BIOCENOSES 
See ECOSYSTEMS 
BIOCHEMICAL REACTION KINETICS 

Gauge theory of things alive and universal dynamics, 20:14201 

(R;DE) 
BIOCONVERSION 

Investigation on energy conversion technology using biochemi- 
cal reaction elements. 2, 20:13883 (R;JP;In Japanese) 

Systems and economic analysis of microalgae ponds for con- 
version of CO2 to biomass. 4th Quarterly technical progress 
report, 20:12609 (R;US) 

BIODEGRADATION 
In situ bioremediation: Cost effectiveness of a remediation tech- 
nology field tested at the Savannah River, 20:13840 (R;US) 
BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL EVOLUTION 

Some physical problems in biology: Aspects of the origin and 

structure of the first cell, 20:14177 (R;XA) 
BIOLOGICAL FUNCTIONS 

Investigation on energy conversion technology using biochemi- 

cal reaction elements. 2, 20:13883 (R;JP;in Japanese) 
BIOLOGICAL INDICATORS 

Application of hair as an indicator for trace element exposure in 
man. A review, 20:14020 (R;XA) 

The contribution of studies in animals to the application of hair 
as an indicator for metals and trace elements in man, 
20:14022 (RA;XA) 

The use of hair as a biopsy tissue for trace elements in the hu- 
man body, 20:14021 (RA;XA) 

BIOLOGICAL MATERIALS 

Radionuclide analysis of environmental field trial samples at 
STUK. Report on Task FIN A 847 of the Finnish Support Pro- 
gramme to IAEA Safeguards, 20:14060 (R;Fl) 

Solid State Sciences Committee (SSSC). Technical progress re- 
port, May 1, 1992—April 30, 1993, 20:13261 (R;US) 

Surface-emitting semiconductor laser for intracavity spec- 
troscopy and microscopy, 20:13430 (R;US) 

BIOLOGICAL REGENERATION 
Investigation on working out the global regeneration plan, 
20:13779 (R;JP;In Japanese) 
BIOLOGICAL RESEARCH REACTOR JANUS 
See JANUS REACTOR 
BIOLOGICAL SHIELDING 

Induced radioactivity in Bevatron concrete radiation shielding 

blocks, 20:13537 (R;US) 
BIOMASS 

Review and analysis of the 1980-1989 biomass thermochemical 
conversion program, 20:12617 (R;US) 

Solid wastes from pressurized gasification of biomass, 
20:12619 (RA;Fl) 
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BIOMASS 


Survey on bio-chemical complex harmonized with global envi- 
ronment, 20:12616 (R;JP;In Japanese) 

The TEES process cleans waste and produces energy, 
20:12618 (R;US) 

Value-added products - polyols production, 20:13109 (R;US) 

BIOTECHNOLOGY 

Introduction to the proceedings of the sixteenth symposium on 

biotechnology for fuels and chemicals, 20:12613 (R;US) 
BIRDS 

A survey of the wetlands and floodplains of the borrow area and 
wetland/shorebird complex for the remedial action at the chem- 
ical plant area of the Weldon Spring Site, 20:12484 (R;US) 

Avian use of proposed KENETECH and CARES wind farm sites 
in Klickitat County, Washington. Appendix C to Washington 
Windplant No. 1 EIS. Technical report, 20:12708 (R;US) 

BISMUTH 209 TARGET 

Experimental Study of Fission and Evaporation Cross Sections 
for © He + 2°° Bi Reaction, 20:14377 (RA;XJ) 

WIMSD Nb Bi. WIMSD data for niobium and bismuth derived 
from ENDF/B-6.1, JEF-2.2., JENDL-3.2, 20:14353 (R;XA) 

BISMUTH OXIDES 

Local texture and grain boundary misorientations in high Hc ox- 
ide superconductors, 20:13215 (R;US) 

Processing and properties of long-lengths of Ag-clad BSCCO 
superconductors and high-T;-magnets, 20:13244 (R;US) 

BITUMINOUS COAL 

A fine coal circuitry study using column flotation and gravity sep- 
aration. Technical report, September 1—-November 30, 1994, 
20:11975 (R;US) 

Characterizadtion of porosity via secondary reactions. Quarterly 
technical progress report, 1 July 1994-30 September 1994, 
20:12012 (R;US) 

Desulfurization of coal with hydroperoxides of vegetable oils. 
[Quarterly] report, September 1—November 30, 1994, 
20:11993 (R;US) 

Investigation of mineral transformations and ash deposition dur- 
ing staged combustion. Quarterly technical progress report, 
October 1—December 31, 1994, 20:12070 (R;US) 

investigation of the effect of coal particle sizes on the interfacial 
and rheological properties of coal-water slurry fuels. Quarterly 
report number 2, 20:12018 (R;US) 

Magnetic resonance imaging of solvent transport in polymer net- 
works, 20:13241 (R;US) 

Novel carbons from Illinois coal for natural gas storage. Technical 
report, September 1—November 30, 1994, 20:11991 (R;US) 

Novel microorganism for selective separation of coal from ash 
and pyrite. Fifth quarterly technical progress report, October 
1—December 31, 1994, 20:11999 (R;US) 

Oxidation of coal and coal pyrite mechanisms and influence 
on surface characteristics. Technical progress report, 
September—-November 30, 1994, 20:12010 (R;US) 

Pilot plant testing of Illinois coal for blast furnace injection. Techni- 
cal report, September 1—November 30, 1994, 20:12006 (R;US) 

Production of a pellet fuel from Illinois coal fines. Technical re- 
port, September 1—-November 30, 1994, 20:11977 (R;US) 

Role of char during reburning of nitrogen oxides. Fifth quarterly 
report, October 1, 1994—December 31, 1994, 20:12035 (R;US) 

Ultrafine coal single stage dewatering and briquetting process. 
Technical report, September 1-November 30, 1994, 20:11976 
(R;US) 

BLACK CLAWSON SYSTEM 

See WASTE PROCESSING 

BLACK COAL 

See also BITUMINOUS COAL 

World trade with black coal. Price trends for imported boiler coal 
in West Germany through 2010, 20:12082 (1;DE;in German) 

BLADDER 

The normal mouse urinary bladder reservoir function evaluated 
by repeated cystometries. Early and late changes after 
irradiation alone and irradiation combined with cis-diamine- 
dichloroplatinium (Il) and cyclophosphamide, 20:14048 (R;NO) 

BLADES (COMPRESSOR) 
See COMPRESSOR BLADES 
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BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 
Hydrothermally treated coals for pulverized coal injection. Tech- 
nical progress report, October-December, 1994, 20:11979 
(R;US) 
Pilot plant testing of Illinois coal for blast furnace injection. Techni- 
cal report, September 1—-November 30, 1994, 20:12006 (R;US) 
BLOWERS 
241-SX Fan driver sheave replacement, 20:12452 (R;US) 
BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOILERS 
See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 
Engineering development of advanced coal-fired low emission 
boiler systems. Quarterly technical progress report, July— 
September, 1994, 20:12067 (R;US) 
FURNS3D: Computer code for radiative heat transfer in pulver- 
ized coal furnaces, 20:12062 (R;US) 
The Finnish boiler data base, update 1993, 20:12730 (RA;Fl) 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLL WEEVIL 
Mass propagation of the boll weevil parasite, Catolaccus gran- 
dis, 20:14005 (R;US) 
BONNEVILLE POWER ADMINISTRATION 
Hot Springs-Garrison Fiber Optic Project, 20:12984 (R;US) 
BOREHOLE LINKING 
Single-well tracer methods for hydrogeologic evaluation of tar- 
get aquifers, 20:13848 (R;US) 
BOREHOLES 
Improving the accuracy of electrical prospecting by incorporat- 
ing a-priori information, 20:12682 (IA;JP;In Japanese) 
BORON COMPOUNDS 
See also BORON OXIDES 
In vivo and in vitro uptake of boronated compounds by B16-BL6 
murine melanoma, 20:13892 (RA;US) 
BORON OXIDES 
Nanoindentation and nanoscratching of hard coating materials 
for magnetic disks, 20:13220 (R;US) 
BORSSELE REACTOR 
Nuclear power plant monitoring using real-time learning neural 
network, 20:12863 (IA;JP) 
BOTTOM MESONS 
See BEAUTY MESONS 
BOTTOM QUARK MODEL 
See FLAVOR MODEL 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
BVP and a nonlinear non-uniformly elliptic systems of equa- 
tions, 20:14138 (R;XA) 
C#+e estimates for solutions of Monge-Ampere equations, 
20:14154 (R;XA) 
BOWLINE OPERATION 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
BOXCAR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRAIN 
Developments in functional neuroimaging techniques, 20:13904 
(R;US) 
Pinta: A system for visualizing the anatomical structures of the 
brain from MR imaging, 20:13913 (R;US) 
Visualization and volumetric structures from MR images of the 
brain, 20:13912 (R;US) 





BRAKES 

Design and fabrication of advanced materials from Illinois coal 
wastes. [Quarterly] technical report, September 1—November 
30, 1994, 20:12030 (R;US) 

BRASSICA 

Development of high yielding winter rapeseed with improved oil 
quality, 20:13964 (RA;XA) 

Evolution of improved varieties of rapeseed/mustard through in- 
duced mutation, 20:13959 (RA;XA) 

Improvement of rapeseed (Brassica napus L.) for agronomic 
and quality characters through induced mutations and hy- 
bridization, 20:13961 (RA;XA) 

Progress in the improvement of Indian mustard (Brassica juncea 
(Linn.) Czern and Coss.) with yellow seed coat colour, 
20:13963 (RA;XA) 

Studies on breeding for quality in Brassica napus, 20:13960 
(RA;XA) 

The improvement of OguCMS and heterosis breeding system in 
Brassica napus L. by mutation breeding, 20:13962 (RA;XA) 

BRAVO EVENT 
See SURFACE EXPLOSIONS 
THERMONUCLEAR EXPLOSIONS 
BREAKDOWN 
DC breakdown experiment on niobium electrodes, 20:13507 
(RA;JP;In Japanese) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 

Changes of mechanical poperties of ceramic breeder material 
pellets in the irradiation experiments COMPLIMENT and 
ELIMA 1, 20:14578 (R;DE) 

Overview of EU activities on DEMO liquid metal breeder blan- 
ket, 20:14560 (R;FR) 

Sol-gel lithium aluminate ceramics and tritium extraction mecha- 
nisms, 20:14558 (R;FR) 

Summary of experimental results for ceramic breeder materials, 
20:14559 (R;FR) 

BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS 

Brick manufacture with fly ash from Illinois coals. Quarterly tech- 
nical report, September 1, 1994—November 30, 1994, 
20:12007 (R;US) 

BRIQUETS 

Combustion of char-coal waste pellets for high efficiency and 
low NO,. Technical report, September 1—-November 30, 1994, 
20:11974 (R;US) 

Production of a pellet fuel from Illinois coal fines. Technical re- 
port, September 1—-November 30, 1994, 20:11977 (R;US) 

Ultrafine coal single stage dewatering and briquetting process. 
Technical report, September 1—November 30, 1994, 20:11976 
(R;US) 

BRONCHI 
The role of the bronchial epithelium in modulating reactivity: Ef- 
fect of oxidant exposure, 20:14086 (IA;DE;in German) 

BRONCHOGENIC CARCINOMA 

See CARCINOMAS 
BRONCO EVENT 

See NUCLEAR EXPLOSIONS 
BROOKHAVEN AGS 

Emittance at the Brookhaven AGS, 20:13468 (R;US) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 

See HFBR REACTOR 
BROOKHAVEN MEDICAL RESEARCH REACTOR 

See MRR REACTOR 
BUBBLES 

BUSCA-JUN91 reference manual, 20:12895 (R;CH) 

“Bubble fusion": Preliminary estimates of spherical micro- 
implosions in cavitating liquids, 20:14516 (R;US) 

BUBIAG-DIDIER PROCESS 

See COAL GASIFICATION 
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BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 

1993 review of welding in Japan, 20:13178 (I;JP;in Japanese) 

Utilization of fly ash and flue gas desulphurization products of 
coal-fired power plants in the construction industry, 20:12041 
(RA;Fl) 

BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

A report on the seismic capacity of the General Laboratory and 
Administration Building at Los Alamos National Laboratory, 
20:13339 (R;US) 

Building-integrated photovoltaics: A case study, 20:12640 (R;US) 

Decommissioning of surplus facilities at Los Alamos National 
Laboratory, 20:12298 (R;US) 

Demonstration, analysis and optimization of low cost systems 
by integration of plumbing and pre-heating technics with low 
energy and water demand. Final report, 20:12644 (R;DE;In 
German) 

Estimating the impacts of federal efforts to improve energy effi- 
ciency: The case of building, 20:13035 (R;US) 

Integrated quality assurance planning for characterization, de- 
molition, and disposal of contaminated structures, 20:12190 
(R;US) 

Lighting program design: 
20:13091 (R;US) 

Potential of solar cooling systems for peak demand reduction, 
20:12646 (R;US) 

U.S. Postal Service radon assessment and mitigation program. 
Progress report, September 1993—November 1994, 20:13075 
(R;US) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUMP-IN-TAIL INSTABILITY 
Numerical simulation of bump-on-tail instability with source and 
sink, 20:14502 (R;US) 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 

Advanced combustor design concepts to control NOx and air 
toxics. Quarterly report, October-December, 1994, 20:12075 
(R;US) 

BURSA OF FABRICIUS 

See BIRDS 

BWR TYPE REACTORS 

See also GRAND GULF-1 REACTOR 

Accident source terms for Light-Water Nuclear Power Plants. Fi- 
nal report, 20:12970 (R;US) 

Aging study of boiling water reactor high pressure injection sys- 
tems, 20:12759 (R;US) 

Assessment of MIT and UCB wail condensation tests and of the 
pre-release RELAP5/MOD3.2 code condensation models, 
20:12963 (R;US) 

Critical heat flux & two phase hydraulic investigation of a 16-rod 
simulation of a BWR fuel assembly, 20:12753 (R;US) 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:12946 (R;US) 

MELCOR 1.8.3 assessment: CSE containment spray experi- 
ments, 20:12762 (R;US) 

Melcor Benchmarking Against Integral Severe Fuel Damage 
Tests, 20:12948 (R;US) 

Neutronic evaluation of a non-fertile fuel for the disposition of 
weapons-grade plutonium in a boiling water reactor, 20:12755 
(R;US) 

Potential for use of all-MOX fuel in existing and evolution- 
ary/advanced LWRs in the United States, 20:12578 (R;US) 


New opportunities for profits, 
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C CODES 


Cc 


Cc CODES 

CADJOB. A Simplified Thermohydrodynamic Model for Fluid 
Film Bearings, 20:14641 (CM;US) 

CASKS (Computer Analysis of Storage casKS): A microcom- 
puter based analysis system for storage cask design review. 
User's manual to Version 1b (including program reference), 
20:12160 (R;US) 

CATER. Computer Aided Trouble Entry and Reporting, 
20:14643 (CM;US) 

Comparative study of polynomial and analytic nodal methods, 
20:12771 (R;FR;In French) 

C-1430 RESONANCES 

See MESONS 
CABBAGE 

See BRASSICA 
CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CABRIOLET EVENT 

See NUCLEAR EXPLOSIONS 
CADMIUM 

Cadmium in soils and carrots, 20:13854 (R;SE;In Swedish) 

The sorption behavior of Cs and Cd onto oxide and clay sur- 
faces, 20:12337 (R;US) 

CADMIUM ALLOYS 

Precursor phenomenon of martensitic transformation in Au- 

49 5at%Cd alloy, 20:13158 (R;US) 
CADMIUM CARBONATES 

Synchrotron X-ray scattering studies at mineral-water inter- 

faces, 20:13242 (R;US) 
CADMIUM TELLURIDE SOLAR CELLS 

Strategies for recycling CdTe photovoltaic modules, 20:12632 
(R;US) 

CADMIUM TELLURIDES 

Direct sublattice imaging of interface dislocation structures in 
CdTe/GaAs(001), 20:13256 (R;US) 

Electronic states in Cd,_,Zn,Te/CdTe strained layer coupled 
double quantum wells and their photoluminescence, 
20:13277 (R;US) 

Understanding and managing health and environmental risks of 
CIS, CGS, and CdTe photovoltaic module production and 
use: A workshop, 20:12648 (R;US) 

CALABASH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
CALCITE 

Synchrotron X-ray scattering studies at mineral-water inter- 

faces, 20:13242 (R;US) 
CALCIUM 

Effects of acid deposition on calcium nutrition and health of 

Southern Appalachian spruce fir forests, 20:14065 (R;US) 
CALCIUM CARBONATES 

Sulfur removal in advanced two stage pressurized fluidized bed 
combustion. Technical report, September 1—-November 30, 
1994, 20:12026 (R;US) 

CALCIUM CHLORIDES 

The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991-June 1994, 20:11986 
(R;US) 

CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM HYDROXIDES 
CALCIUM NITRATES 
CALCIUM OXIDES 
CALCIUM PHOSPHATES 
CALCIUM SULFIDES 

The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991-June 1994, 20:11986 
(R;US) 

CALCIUM HYDROXIDES 

Modeling precipitation from concentrated solutions with the 

EQ3/6 chemical speciation codes, 20:13314 (R;US) 
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CALCIUM IONS 
Measurements of intracellular calcium, 20:13294 (R;NO;In Nor- 
wegian) 
CALCIUM NITRATES 
The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991—June 1994, 20:11986 
(R;US) 
CALCIUM OXIDES 
Formation of anisotropic TI-1212, Ti-2212, Tl-1223 and Tl-2223 
particles using aerosol flow reacted powders, 20:13216 (R;US) 
Local texture and grain boundary misorientations in high Hc ox- 
ide superconductors, 20:13215 (R;US) 
Processing and properties of long-lengths of Ag-clad BSCCO 
superconductors and high-T-magnets, 20:13244 (R;US) 
Stability of chromite interconnections in dual environments, 
20:13065 (R;US) 
CALCIUM PHOSPHATES 
Coatings of non-oxide ceramics for improved corrosion resistance 
in high temperature coal combustion. Quarterly progress report 
No. 2, September 1—December 31, 1994, 20:12076 (R;US) 
CALCIUM SULFIDES 
Sulfur removal in advanced two stage pressurized fluidized bed 
combustion. Technical report, September 1—-November 30, 
1994, 20:12026 (R;US) 
CALCULATION METHODS 
See also MONTE CARLO METHOD 
Spectral analysis method: a new approach for X-ray and + 
spectra deconvolution, 20:13583 (RA;FR;In French) 
CALDERAS 
Recursive matrix operation approach for the in-direct boundary 
element method to study seismic response in multi-layered 
basin, 20:12685 (IA;JP;in Japanese) 
CALIBRATION STANDARDS 
Transfer function for the activities calculations taking into account 
standards and samples matrix, 20:13581 (RA;FR;In French) 
CALIFORNIA 
Fingerprinting of ground water by ICP-MS. Progress report, Oc- 
tober 1, 1994—December 31, 1994, 20:13831 (R;US) 
CALIFORNIUM ADDITIONS 
See ALLOYS 
CALORICON PROCESS 
See WASTE PROCESSING 
CALORIMETERS 
Beam tests and calibration of the H1 liquid argon calorimeter 
with electrons, 20:13611 (R;DE) 
The performance of the ZEUS calorimeter, 20:13613 (R;DE) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRY 
Adaptive measurement control for calorimetric assay, 20:13723 
(R;US) 
CAMELLIA SINENSIS 
See TEA PLANTS 
CANADA 
Detailed operating plan for Columbia River Treaty storage, 1 
August 1994 through 31 July 1995, 20:12628 (R;US) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
CANDU 3 transient analysis using Atomic Energy of Canada 
Ltd. codes, 20:12973 (R;US) 
CANISTERS 
See CONTAINERS 
CANNIKIN EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPILLARIES 
Settling of a prototype for localized field detection: ‘in vivo’ medical 
application for microcirculation, 20:14033 (RA;FR;In French) 





CARBAMIDE 
See UREA 
CARBIDES 
See also SILICON CARBIDES 
TANTALUM CARBIDES 
YTTRIUM CARBIDES 

New catalysts for coal processing: Metal carbides and nitrides. 
Final report, September 11, 1991—September 10, 1994, 
20:11987 (R;US) 

CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
FULLERENES 
GRAPHITE 
PYROLYTIC CARBON 

Deposition and surface treatment with intense pulsed ion 
beams, 20:14164 (R;US) 

Production of inorganic pellet binders from fly ash. [Quarterly] 
technical report, September 1-November 30, 1994, 20:12031 
(R;US) 

Strength and fatigue measurements for CfC materials, 20:13264 
(R;DE) 

CARBON 12 

The A hypernuclear spectroscopy with the SKS spectrometer at 

KEK 12 GeV PS, 20:14362 (R;JP) 
CARBON 12 REACTIONS 
Projective multifragments break-up and the electromagnetic 
field effect of target nucleus, 20:14356 (R;XA) 
CARBON 12 TARGET 
Study of low energy pion-nucleus interaction, 20:14387 (RA;RU) 
CARBON 9 
Magnetic moment of proton drip-line nucleus °C, 20:14326 (R;US) 
CARBON BLACK 
A black carbon emission data base for atmospheric chemistry 
and climate studies, 20:13795 (R;US) 
CARBON COMPOUNDS 
See also CARBIDES 
CARBON NITRIDES 
CARBONIUM COMPOUNDS 

Nanoindentation and nanoscratching of hard coating materials 

for magnetic disks, 20:13220 (R;US) 
CARBON CYCLE 

Strategies for using trees to minimize net emissions of CO, to 

the atmosphere, 20:13750 (R;US) 
CARBON DIOXIDE 
Air Pollution Abatement 

Investigation on technology for increasing the biological CO2 
sink and technology for CO2 fixation and reutilization, 
20:13010 (R;JP;In Japanese) 

Investigation on working out the global regeneration plan, 
20:13779 (R;JP;in Japanese) 

Biological Effects 

The effect of elevated carbon dioxide on a Sierra-Nevadan dom- 

inant species: Pinus ponderosa, 20:13860 (R;US) 
Carbon Dioxide Fixation 

Investigation on technology for increasing the biological CO2 
sink and technology for CO2 fixation and reutilization, 
20:13010 (R;JP;In Japanese) 

Chemical Reactions 

Investigation on technology for increasing the biclogical CO2 
sink and technology for CO2 fixation and reutilization, 
20:13010 (R;JP;In Japanese) 

Ecological Concentration 

Research project on CO:-induced climate change. Annual 
progress report, March 1, 1994—February 28, 1995, 20:13757 
(R;US) 

Strategies for using trees to minimize net emissions of CO2 to 
the atmosphere, 20:13750 (R;US) 

Emission 

Analysis of global economic instruments for CO2 emission re- 

duction. Equity and efficiency, 20:13002 (R;JP;ln Japanese) 


CARBONATE ROCKS 


Study of the analytical method of total ecobalance for industrial 
chemical products, 20:13780 (R;JP;in Japanese) 
Environmental Effects 
Research project on COz-induced climate change. Annual 
progress report, March 1, 1994—February 28, 1995, 20:13757 
(R;US) 
Towards the detection and attribution of an anthropogenic effect 
on climate, 20:13794 (R;US) 
Equilibrium 
Survey on researches related to ocean disposal of carbon diox- 
ide, 20:13778 (R;JP;In Japanese) 
Evaluation 
Investigation on working out the global regeneration plan, 
20:13779 (R;JP;in Japanese) 
Hydrates 
Survey on researches related to ocean disposal of carbon diox- 
ide, 20:13778 (R;JP;In Japanese) 
Levels 
Influence of Atmospheric CO2 enrichment on rangeland forage 
quality and animal grazing. Final technical report, September 
1, 1989—August 31, 1992, 20:13761 (R;US) 
Materials Recovery 
Investigation on comprehensive fossil fuel cycle analysis and 
assessment approach as viewed from the global environ- 
ment, 20:12726 (R;JP;in Japanese) 
Mea 
Investigation on comprehensive fossil fuel cycle analysis and 
assessment approach as viewed from the global environ- 
ment, 20:12726 (R;JP;in Japanese) 
Oceanography 
Survey on researches related to ocean disposal of carbon diox- 
ide, 20:13778 (R;JP;in Japanese) 
Recycling 
Investigation on technology for increasing the biological CO2 
sink and technology for CO2 fixation and reutilization, 
20:13010 (R;JP;In Japanese) 
Selexol Process 
Investigation on comprehensive fossil fuel cycle analysis and 
assessment approach as viewed from the global environ- 
ment, 20:12726 (R;JP;In Japanese) 
Sinks 
Investigation on technology for increasing the biological CO2 
sink and technology for CO2 fixation and reutilization, 
20:13010 (R;JP;In Japanese) 
Storage 
Survey on researches related to ocean disposal of carbon diox- 
ide, 20:13778 (R;JP;ln Japanese) 
Taxes 
Analysis of global economic instruments for CO2 emission re- 
duction. Equity and efficiency, 20:13002 (R;JP;In Japanese) 
CARBON DIOXIDE ACCEPTOR PROCESS 
See COAL GASIFICATION 
CARBON DIOXIDE LASERS 
Laser surface cleaning, 20:12509 (R;US) 
Lifetime of chaotic attractors in a multidimensional laser system, 
20:14179 (R;XA) 
CARBON MONOXIDE 
Synthesis of acrylates and methacrylates from coal-derived 
syngas. Quarterly technical progress report, October 1— 
December 31, 1994, 20:12001 (R;US) 
CARBON NITRIDES 
Nanoindentation and nanoscratching of hard coating materials 
for magnetic disks, 20:13220 (R;US) 
CARBON STEELS 
See also STEEL-ASTM-A212 
STEEL-ASTM-A533-B 
Austenite to ferrite transformation kinetics during continuous 
cooling, 20:13175 (R;US) 
Effects of hydrogen on carbon steels at the Multi-Function 
Waste Tank Facility, 20:13208 (R;US) 
CARBONATE ROCKS 
See also LIMESTONE 
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CARBONATE ROCKS 


Dynamic properties of Indiana, Fort Knox and Utah test range 
limestones and Danby Marble over the stress range 1 to 20 
GPa, 20:13850 (R;US) 

Testing the correlation between seismic stratigraphy, diagenesis 
and physical rock properties: Evaluation of fluid flow during 
early and late diagenesis. Progress report, April 15, 1994— 
April 14, 1995, 20:12094 (R;US) 

CARBONIUM COMPOUNDS 
Infrared spectroscopy of nonclassical ions and their complexes, 
20:13317 (R;US) 
CARBOX PROCESS 
See REPROCESSING 
CARCINOMAS 

Radiobiological studies on the importance of tumor oxygenation 

for anti-neoplastic therapy, 20:14047 (R;DK) 
CARGO 
Effect of longer combination vehicles on the total logistic costs 
of truckload shippers, 20:13097 (R;US) 
CARIBOU 
See DEER 
CARPETBAG EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASCADES (NUCLEAR) 
See NUCLEAR CASCADES 
CASINGS 
See COVERINGS 
CASINGS (WELL) 
See WELL CASINGS 
CASTE (INSECTS) 
See INSECTS 
OCCUPATIONS 
CASTLE PROJECT 

A dose assessment for a US nuclear test site - Bikini atoll, 

20:14037 (RA;XA) 
CASTOR 

Improvement of castor plant productivity through induced muta- 

tions, 20:13975 (RA;XA) 
CATALYST SUPPORTS 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts. 
Quarterly technical progress report, September 15—December 
15, 1992, 20:13307 (R;US) 

CATALYSTS 

Development of a stable cobalt-ruthenium Fisher-Tropsch cata- 
lyst. Final report, 20:11985 (R;US) 

Fischer-tropsch synthesis in supercritical fluids. Quarterly tech- 
nical progress report, October 1, 1994—December 21, 1994, 
20:11996 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts. 
Quarterly technical progress report, September 15—December 
15, 1992, 20:13307 (R;US) 

Novel technologies for SO,/NO, removal from flue gas. [Quar- 
terly] technical report, September 1—November 30, 1994, 
20:12734 (R;US) 

Reduction of organic air pollutants. Partial project 1: Develop- 
ment of catalyst supports for the catalytic cleaning of 
industrial combustion gases with special regard to halo- 
genated and nitrogen-containing products of incomplete 
combustion. Final report, 20:13312 (R;DE;In German) 

Synthesis and properties of lanthanide-exchanged Preyssler’s 
heteropolyanions, 20:13298 (R;US) 

CATALYTIC CONVERTERS 

Reducing cokd-start emissions by catalytic converter thermal 

management, 20:13100 (R;US) 
CATTENOM-1 REACTOR 

Climatological and atmospheric dispersion conditions at the 
Cattenom site, 20:12885 (R;FR;In French) 

Testing of an underwater remotely-operated vehicle in the 


basins of the Cattenom nuclear power generation center, 
20:13352 (R;FR;In French) 
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Testing of five methods for the control of zebra mussels in cool- 
ing circuits of power plants located on the Moselle river, 
20:12793 (R;FR;In French) 

CATTENOM-2 REACTOR 

Testing of an underwater remotely-operated vehicle in the 
basins of the Cattenom nuclear power generation center, 
20:13352 (R;FR;In French) 

CAULIFLOWER 
See BRASSICA 
CAUSTIC FLOODING 

Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and its application to mature Minnelusa 
waterfloods. Final report, 20:12104 (R;US) 

Surfactant-enhanced alkaline flooding for light oil recovery. [An- 
nual report], 1993-1994, 20:12107 (R;US) 

CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

High power test of RF cavities for the PLS storage ring, 
20:13499 (RA;JP;in Japanese) 

CDF 

See FERMILAB COLLIDER DETECTOR 
CE LUMMUS CFFC PROCESS 

See COAL LIQUEFACTION 
CELL CULTURES 

Measurements of intracellular calcium, 20:13294 (R;NO;In Nor- 
wegian) 

CELL GROWTH (ANIMAL) 

See ANIMAL CELLS 

GROWTH 

CELL GROWTH (PLANT) 

See GROWTH 
CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CEMENTING 

Cement bond log using full-wave form data, 20:12653 (IA;JP;in 
Japanese) 

CEMENTS 
Sorption databases for the cementitious near-field of a L/ILW 
repository for performance assessment, 20:12327 (R;CH) 
CENTRAL HEATING PLANTS 
IRP applied to district heating in Eastern Europe, 20:13125 (R;US) 
CENTRAL NERVOUS SYSTEM 

See also BRAIN 

Investigation under international cooperation on _ the 
mentality/intellect-based technology. Development of mind- 
based technology, 20:13916 (R;JP;In Japanese) 

CENTRAL REGION 

See USA 
CENTRIFUGAL SEPARATORS 

See INERTIAL SEPARATORS 
CERAMIC MELTERS 

Development of the high-level waste high-temperature melter 
feed preparation flowsheet for vitrification process testing, 
20:12426 (R;US) 

CERAMICS 

Advanced computational research in materials processing for 
design and manufacturing, 20:13162 (R;US) 

Corrosion investigation of multilayered ceramics and experi- 
mental nickel alloys in SCWO process environments, 
20:13180 (R;US) 

Development of low-expansion ceramics with strength retention 
to elevated temperatures. Final report, 20:13231 (R;US) 

Metals and Ceramics Division progress report for period ending 
December 31, 1993, 20:13150 (R;US) 

Overview of NDE development, 20:13393 (R;US) 

Summary of experimental results for ceramic breeder materials, 
20:14559 (R;FR) 

The development and testing of ceramic components in piston 
engines. Final report, 20:13232 (R;US) 

What do we really know about the atomic scale structures of 
nanophase materials?, 20:13152 (R;US) 





CERCLA 
See US SUPERFUND 
CEREALS 
See also MAIZE 
MILLET 
RICE 
WHEAT 

Legume Nz fixation - An efficient source of nitrogen for cereal 

production, 20:13985 (RA;XA) 
CERIUM 

NO decomposition in non-reducing atmospheres. Technical 
progress report, September 1994—November 1994, 20:13311 
(R;US) 

Synthesis and properties of lanthanide-exchanged Preyssler's 
heteropolyanions, 20:13298 (R;US) 

CERIUM OXIDES 

Morphology and microstructure of (111) crystalline CeO> films 
grown on amorphous SiO. substrates by pulsed-laser abla- 
tion, 20:13223 (R;US) 

CERN 
[SSC subsystem proposal for pre-shower and Shower Maxi- 
mum Detectors]. Final report, 20:13493 (R;US) 
CERN ISOLDE 
See ISOTOPE SEPARATORS 
CESIUM 

Cesium/oxide interactions for ultrathin films on a-Al2O3(0001) 
and a-AlzO3(1102), 20:13237 (R;US) 

Development program for magnetically assisted chemical sepa- 
ration: Evaluation of cesium removal from Hanford tank 
supernatant, 20:12185 (R;US) 

Evaluation and comparison of SuperLig® 644, resorcinol- 
formaldehyde and CS-100 ion exchange materials for the 
removal of cesium from simulated alkaline supemate, 
20:12318 (R;US) 

High-capacity, selective solid sequestrants for innovative chemi- 
cal separation: Inorganic ion exchange approach, 20:12325 
(R;US) 

CESIUM 133 

The sorption behavior of Cs and Cd onto oxide and clay sur- 

faces, 20:12337 (R;US) 
CESIUM 134 

Results after nine years of field testing low-level radioactive 

waste forms using lysimeters, 20:12261 (R;US) 
CESIUM 137 

Radioactivity survey data in Japan. Pt. 1. Environmental materi- 
als, 20:13874 (R;JP) 

Radioactivity survey data in Japan. Pt. 2. Dietary materials, 
20:14023 (R;JP) 

Radionuclide concentrations in elk that winter on Los Alamos 
National Laboratory lands. Revision, 20:14044 (R;US) 

Results after nine years of field testing low-level radioactive 
waste forms using lysimeters, 20:12261 (R;US) 

CHALKS 
See LIMESTONE 
CHARGED PARTICLE DETECTION 
See also ACOUSTIC DETECTION 
ALPHA DETECTION 
ION DETECTION 

Amorphous silicon pixel radiation detectors and associated thin 

film transistor electronics readout, 20:13686 (R;US) 
CHARGED-PARTICLE TRANSPORT 
Nondimensional transport scaling in Dill-D: Bohm versus gyro- 
Bohm resolved, 20:14507 (R;US) 
CHARMED MESON RESONANCES 
See CHARMED MESONS 
CHARMED MESONS 

See also DMESONS 

Hadronic production of S-wave and P-wave charmed beauty 
mesons via heavy quark fragmentation, 20:14282 (R;US) 

CHARMONIUM 

Polarization as a probe to the production mechanisms of char- 

monium in zN collisions, 20:14311 (R;US) 


CHEMICAL REACTORS 


CHARPY TEST 

Charpy impact test results on five materials and NIST verifica- 
tion specimens using instrumented 2-mm and 8mm strikers, 
20:13394 (R;US) 

CHARS 

Characterizadtion of porosity via secondary reactions. Quarterly 
technical progress report, 1 July 1994-30 September 1994, 
20:12012 (R;US) 

Combustion of char-coal waste pellets for high efficiency and 
low NO,. Technical report, September 1-November 30, 1994, 
20:11974 (R;US) 

Role of char during reburning of nitrogen oxides. Fifth quarterly 
report, October 1, 1994—December 31, 1994, 20:12035 (R;US) 

CHEMICAL ANALYSIS 
See also NUCLEAR REACTION ANALYSIS 
QUALITATIVE CHEMICAL ANALYSIS 

Idaho National Engineering Laboratory analytical services per- 

formance evaluation plan, 20:13746 (R;US) 
CHEMICAL EFFLUENTS 

Remedial investigation/feasibility study report for Lower Watts 
Bar Reservoir Operable Unit, 20:12510 (R;US) 

Sampling and analysis plan for the site characterization of the 
waste area Grouping 1 groundwater operable unit at Oak 
Ridge National Laboratory, 20:12473 (R;US) 

Sandia Administrative Micrographics Facility, Building 802: Haz- 
ards assessment document, 20:12556 (R;US) 

CHEMICAL EXPLOSIVES 

Activation and gamma spectroscopy applied to the arms control, 
20:13603 (RA;FR;In French) 

Performance calculations on the ANFO explosive RX-HD, 
20:13730 (R;US) 

Secondary wastes and high explosive residues generated dur- 
ing production of main high explosive charges for nuclear 
weapons. Revision 1, 20:13742 (R;US) 

CHEMICAL FEEDSTOCKS 

Introduction to the proceedings of the sixteenth symposium on 
biotechnology for fuels and chemicals, 20:12613 (R;US) 

Study of the analytical method of total ecobalance for industrial 
chemical products, 20:13780 (R;JP;ln Japanese) 

Utilization of lightweight materials made from coal gasification 
slags. Quarterly report, September-November 1994, 
20:12024 (R;US) 

Value-added products - polyols production, 20:13109 (R;US) 

CHEMICAL INDUSTRY 

BCTR: Biological and Chemical Technologies Research 1994 
annual summary report, 20:13113 (R;US) 

The DuPont, Monsanto, General Electric “Lasagna” Remedia- 
tion Project - joint R&D and financing, 20:13006 (R;US) 
Value-added products - polyols production, 20:13109 (R;US) 

CHEMICAL PLANTS 

The DuPont, Monsanto, General Electric “Lasagna” Remedia- 

tion Project - joint R&D and financing, 20:13006 (R;US) 
CHEMICAL REACTION KINETICS 

See also COMBUSTION KINETICS 

Analysis of forward and inverse problems in chemical dynamics 
and spectroscopy. Progress report, February 1, 1993—July 
31, 1994, 20:13305 (R;US) 

Beyond transition state theory: Rigorous quantum approaches 
for determining chemical reaction rates, 20:13318 (R;US) 

CHEMICAL REACTIONS 
See also CORROSION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 

Investigation on technology for increasing the biological CO2 
sink and technology for CO2 fixation and reutilization, 
20:13010 (R;JP;In Japanese) 

PWR fuel physico chemistry. Improvements of the Sage code to 
compute thermochemical balance in PWR fuel, 20:12785 
(R;FR;In French) 

CHEMICAL REACTORS 

Absorption of sparingly soluble gases by reactive media in self- 
aerated gas-liquid contactors: A scale-up procedure, 
20:13797 (R;US) 
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CHEMICAL REACTORS 


Dual shell reactor vessel: A pressure-balanced system for high 
pressure and temperature reactions, 20:13115 (R;US) 

Engineering design and test plan for demonstrating DETOX 
treatment of mixed wastes, 20:12227 (R;US) 

Evaluation of tubular reactor designs for supercritical water oxi- 
dation of U.S. Department of Energy mixed waste, 20:12267 
(R;US) 

Experimental and computational studies of hydrodynamics in 
three-phase and two-phase fluidized beds, 20:12074 (R;US) 

Hydrodynamics models for slurry bubble column reactors. Sec- 
ond technical progress report, October 1994—December 
1994, 20:12073 (R;US) 

CHEMICAL VAPOR DEPOSITION 

Applications of Langevin and Molecular Dynamics methods, 

20:14666 (R;US) 
CHEMICAL WARFARE AGENTS 

Detection of chemical agents, precursors and by-products using 
ion trap technology, 20:13744 (R;US) 

Implementing the chemical weapons convention: The nuts and 
bolts of compliance, 20:13146 (R;US) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 

DOE Waste Treatability Group Guidance, 20:12224 (R;US) 

Demonstration testing and evaluation of in situ heating of soil, 
20:13832 (R;US) 

Development and status of the AL Mixed Waste Treatment Plan 
or | love that mobile unit of mine, 20:12296 (R;US) 

Focused feasibility study of engineered barriers for waste man- 
agement units in the 200 Areas, 20:12243 (R;US) 

Gas cylinder disposal pit remediation waste minimization and 
management, 20:12334 (R;US) 

Interim-status groundwater monitoring plan for the 216-B-63 
trench, 20:12363 (R;US) 

Mediated electrochemical oxidation as an alternative to inciner- 
ation for mixed wastes, 20:12347 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 200/300 Area, 
20:12249 (R;US) 

CHERENKOV COUNTERS 

Baikal neutrino experiment. 
20:13644 (IA;HU) 

Can TMAE photocathode be used for high rate applications?, 
20:13694 (R;US) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 
United States: Ukraine Technical Exchange Il trip report, 
20:12896 (R;US) 
CHERNOFF FACES 
See COMPUTER GRAPHICS 
DATA PROCESSING 
CHESAPEAKE BAY 
Modeling nitrogen cycling in forested watersheds of Chesa- 
peake Bay, 20:13819 (R;US) 
CHEVRON COAL LIQUEFACTION PROCESS 
See COAL LIQUEFACTION 
CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHILDREN 

See also INFANTS 

Albumin synthesis in protein energy mainutrition, 20:14016 
(RA;XA) 

Allergens in indoor spaces, 20:14073 (IA;DE;In German) 

Effect of altitude on protein metabolism in Bolivian children, 
20:14012 (RA;XA) 

Essential amino acid metabolism in infected/non-infected, poor, 
Guatemalan children, 20:14013 (RA;XA) 


Present status and results, 
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Glutathione metabolism in Bangladeshi chikiren with increased 
small bowel permeability and impaired growth, 20:14011 
(RA;XA) 

Growth faltering, protein metabolism and immunostimulation: 
New speculations on the nature of the relationship with notes 
from observations and analyses in Guatemala, 20:14019 
(RA;XA) 

The effectiveness of vegetable protein diet for refeeding malnour- 
ished children recovering from shigella, 20:14010 (RA;XA) 

The limits of adaptation of functional protein synthesis to sever 
undernutrition, 20:14015 (RA;XA) 

Use of density equalizing map projections (DEMP) in the analy- 
sis of childhood cancer in four California counties, 20:13914 
(R;US) 

CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM HYDROXIDES 
CHLORIDES 
See also CALCIUM CHLORIDES 
POTASSIUM CHLORIDES 
SILVER CHLORIDES 

Pulsed ion beam surface treatment for preparing rapidly solidi- 
fied corrosion resistant steel and aluminum surfaces, 
20:13205 (R;US) 

CHLORINATED ALIPHATIC HYDROCARBONS 

in situ measurement of volatile organic compounds in ground- 
water by methods coupled to the cone penetrometer, 
20:13809 (R;US) 

Reduction of organic air pollutants. Partial project 1: Develop- 
ment of catalyst supports for the catalytic cleaning of 
industrial combustion gases with special regard to halo- 
genated and nitrogen-containing products of incomplete 
combustion. Final report, 20:13312 (R;DE;In German) 

Treatability test plan for the 200-ZP-1 operable unit, 20:12520 
(R;US) 

CHLORINE 

Advanced characterization of forms of chlorine, organic sulfur, 
and trace elements in available coals from operating Illinois 
mines. [Quarterly] technical report, September 1—-November 
30, 1994, 20:12013 (R;US) 

Advanced physical coal cleaning to comply with potential air 
toxic regulations. [Quarterly] technical report, September 1— 
November 30, 1994, 20:11978 (R;US) 

Experimental and calculated radionuclide production by pho- 
tonuciear reactions using bremsstrahlung photons produced 
by 150 MeV electrons, 20:14341 (R;US) 

CHLORINE CHLORIDES 

See CHLORINE 
CHOOZ B-1 REACTOR 

See ARDENNES B-1 REACTOR 
CHROMATES 

Laboratory evaluation of the potential for in situ treatment of 
chromate-contaminated groundwater by chemical precipita- 
tion, 20:12561 (R;US) 

CHROMATOGRAPHIC COLUMNS 

See EXTRACTION COLUMNS 

CHROMIUM 

Advanced physical coal cleaning to comply with potential air 
toxic regulations. [Quarterly] technical report, September 1— 
November 30, 1994, 20:11978 (R;US) 

Plasma source ion implantation of ammonia into electroplated 
chromium, 20:13198 (R;US) 

CHROMIUM OXIDES 

Stability of chromite interconnections in dual environments, 

20:13065 (R;US) 
CHROMIUM-NICKEL-MOLYBDENUM STEELS 

Pulsed ion beam surface treatment for preparing rapidly solidi- 
fied corrosion resistant steel and aluminum surfaces, 
20:13205 (R;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 





CHROMOSOMES 

A database system for constructing, integrating, and displaying 

physical maps of chromosome 19, 20:13886 (R;US) 
CHYMOTRYPSIN 
Hydrogen-ion titrations of amino acids and proteins in solutions 
containing concentrated electrolyte, 20:13293 (R;US) 

CIRCULATING FLUIDIZED BED BOILERS 

See FLUIDIZED BED BOILERS 
CITIES 

See URBAN AREAS 
CITREX PROCESS 

See WASTE PROCESSING 
CIVIL ENGINEERING 

Nuclear logging in the Laboratoires des Ponts et Chaussees, 

20:13605 (RA;FR;In French) 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
CLAYS 

See also CLINOPTILOLITE 

Contact micromechanics in granular media with clay, 20:14123 
(R;US) 

Geophysical data fusion for subsurface imaging, 20:12226 (R;US) 

Superior catalysts for selective catalytic reduction of nitric oxide. 
Annual technical report, September 30, 1993—September 29, 
1994, 20:13310 (R;US) 

CLEAN AIR ACTS 

Assessing the displacement goals in the Energy Policy Act, 
20:13093 (R;US) 

Diffuse and fugitive emission dose assessment on the Hanford 
Site, 20:12478 (R;US) 

Interactions between energy efficiency and emission trading un- 
der the 1990 Clean Air Act Amendments, 20:13055 (R;US) 

CLERICAL PERSONNEL 

See PERSONNEL 

CLIMATE MODELS 

Advances in scientific visualization, 20:13859 (R;US) 

Load-balancing algorithms for the parallel community climate 
model, 20:13747 (R;US) 

The PCMDI visualization and computation system (VCS): A work- 
bench for climate data display and analysis, 20:13793 (R;US) 

The land component of the global climate system with adequate 
spatial resolution. Final report, September 1, 1991—August 
31, 1994, 20:13759 (R;US) 

CLIMATES 

The Global Historical Climatology Network: A preview of Ver- 
sion 2, 20:13753 (R;US) 

The land component of the global climate system with adequate 
spatial resolution. Final report, September 1, 1991—August 
31, 1994, 20:13759 (R;US) 

Water isotope modeling in the Asian monsoon region, 20:13765 
(R;DE) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Climate variability and change, 20:13763 (R;DE) 

Global change research: Summaries of research in FY 1994, 
20:13756 (R;US) 

Impacts of climate change on human settlements: Guidelines 
for assessing impacts, 20:13000 (R;US) 

Measurement of the seasonal and annual variability of total col- 
umn aerosol in a northeastern U.S. network, 20:13784 (R;US) 

National Institute for Global Environmental Change. Final report, 
20:13758 (R;US) 

Regional climate changes as simulated in time-slice experi- 
ments, 20:13764 (R;DE) 

Research project on COz-induced climate change. Annual 
progress report, March 1, 1994—February 28, 1995, 20:13757 
(R;US) 

Sweden's national report. Under the United Nations Framework 
Convention on Climate Change, 20:13041 (R;SE) 

The Global Historical Climatology Network: A preview of Ver- 
sion 2, 20:13753 (R;US) 

Theoretical models of the impact of climate change on natural 
populations, communities and ecosystems. Final report, 
1989-1992, 20:13823 (R;US) 


COAL 
Comparative Evaluations 


Use of ARM data to test an improved parameterization of upper 
tropospheric clouds for use in climate models. Final report, 
December 1, 1991—May 30, 1995, 20:13760 (R;US) 

CLINOPTILOLITE 

lon exchange and dehydration experimental studies of clinop- 

tilolite: implications to zeolite dating, 20:12289 (R;US) 
CLOUD COVER 

National Institute for Global Environmental Change. Final report, 
20:13758 (R;US) 

Use of ARM data to test an improved parameterization of upper 
tropospheric clouds for use in climate models. Final report, 
December 1, 1991—May 30, 1995, 20:13760 (R;US) 

CLOUDINESS (METEOROLOGY) 

See CLOUD COVER 

CLOUDS 

Advances in scientific visualization, 20:13859 (R;US) 

Cloud classification using whole-sky imager data, 20:13788 
(R;US) 

National Institute for Global Environmental Change. Final report, 
20:13758 (R;US) 

On the climatic impact of natural and anthropogenic ice clouds 
on the regional climate - with special regard to the microphysi- 
cal influence, 20:13755 (R;DE;In German) 

The North Slope of Alaska: ARM's window on high latitude phe- 
nomena, 20:13785 (R;US) 

Use of ARM data to test an improved parameterization of upper 
tropospheric clouds for use in climate models. Final report, 
December 1, 1991—May 30, 1995, 20:13760 (R;US) 

CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CO-GENERATION 
See COGENERATION 
COAL 
See also BLACK COAL 
COAL FINES 
SUBBITUMINOUS COAL 
Absorption Spectroscopy 

Advanced characterization of forms of chlorine, organic sulfur, 
and trace elements in available coals from operating Illinois 
mines. [Quarterly] technical report, September 1—November 
30, 1994, 20:12013 (R;US) 

Biodegradation 
Biocatalytic removal of organic sulfur from coal, 20:11997 (R;US) 
Chemical Properties 

Coal precursors for carbon molecular sieves. Quarterly report, 

October 1—December 31, 1994, 20:12008 (R;US) 
Chemical Reactions 

The single electron chemistry of coals. Quarterly report, October 

1, 1989—January 1, 1990, 20:12009 (R;US) 
Cocombustion 

Economics of co-firing waste materials in an advanced pressur- 

ized fluidized-bed combustor, 20:12064 (R;US) 
Combustion 

Combustion of pulverized coal in vortex structures. Quarterly 
progress report No. 5, October 1, 1994—December 31, 1994, 
20:12069 (R;US) 

Engineering development of advanced coal-fired low emission 
boiler systems. Quarterly technical progress report, July— 
September, 1994, 20:12067 (R;US) 

Research on improving the quality of fly ash from coal combus- 
tion, 20:12042 (RA;Fl) 

Combustion Kinetics 

Advanced combustor design concepts to control NOx and air 
toxics. Quarterly report, October-December, 1994, 20:12075 
(R;US) 

Combustion Products 

Design and fabrication of advanced materials from Illinois coal 
wastes. [Quarterly] technical report, September 1-November 
30, 1994, 20:12030 (R;US) 

Comparative Evaluations 

The price of electricity from private power producers: Stage 2, 
Expansion of sample and preliminary statistical analysis, 
20:13051 (R;US) 


ERA Vol. 20, No. 6 561 





COAL 
Complied Data 


Complied Data 
Coal data: A reference, 20:12079 (R;US) 
Monthly energy review: February 1995, 20:13036 (R;US) 
Quarterly Coal Report, July-September 1994, 20:12080 (R;US) 
Consumption Rates 
Quarterly Coal Report, July-September 1994, 20:12080 (R;US) 
Coprocessing 
Fundamental kinetics of supercritical coal liquefaction: Effect of 
catalysts and hydrogen-donor solvents. Quarterly technical 
progress report, October 1994—January 1995, 20:12002 
(R;US) 
Demand 
Coal reserves in the United States and around the work, 
20:12078 (R;US) 
Deposition 
Ash and pulverized coal deposition in combustors and gasifiers. 
Quarterly technical progress report, October i—-December 31, 
1994, 20:12036 (R;US) 
Desuifurization 

Biocatalytic removal of organic sulfur from coal, 20:11997 (R;US) 

Bioenergetic studies of coal sulfur oxidation by extremely ther- 
mophilic bacteria. Progress report, October 21, 1994—January 

20, 1995, 20:11995 (R;US) 
Heteronuclear probes of coal structure and reactivity. Final 
quarterly report, 20:11994 (R;US) 
Fluidized-Bed Combustion 
Four Rivers second generation Pressurized Circulating Flu- 
idized Bed Combustion Project, 20:12063 (R;US) 
Fuel Consumption 
Fiscal 1993 actual energy supply/demand and _ short-term 
prospect. Report of the energy supply/demand trend survey 
committee, 20:13039 (R;JP;In Japanese) 
Gamma Spectroscopy 

Mutti-parameter on-line coal bulk analysis. Technical progress 

report, September 16—December 15, 1994, 20:12017 (R;US) 
Hydrogenation 

New catalysts for coal processing: Metal carbides and nitrides. 
Final report, September 11, 1991—September 10, 1994, 
20:11987 (R;US) 

Materials Recovery 

Preliminary evaluation of resinite recovery from Illinois coal. 
[Quarterly] technical report, September 1—November 30, 
1994, 20:12014 (R;US) 

Mechanical Properties 

Coal log pipeline research at the University of Missouri. Second 

quarterly report, April 1, 1994—June 30, 1994, 20:12060 (R;US) 
Multi-Element Analysis 
Multi-parameter on-line coal bulk analysis. Technical progress 
report, September 16—December 15, 1994, 20:12017 (R;US) 
Origin 
A study of coal formation, 20:12050 (R;US) 
Petrography 

Preliminary evaluation of resinite recovery from Illinois coal. 
[Quarterly] technical report, September 1—November 30, 
1994, 20:12014 (R;US) 

Physical Properties 
Coal precursors for carbon molecular sieves. Quarterly report, 
October 1—December 31, 1994, 20:12008 (R;US) 
Pyrolysis 
Production of mild gasification coproducts, 20:11980 (R;US) 
Sorptive Properties 

The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991-June 1994, 20:11986 
(R;US) 

Structural Chemical Analysis 

Molecular accessibility in oxidized and dried coals. Quarterly re- 
port, October-November 1994, 20:11998 (R;US) 

Scientific and technical report on temperature effects on chemi- 
cal structure and motion in coal. Quarterly report, October 
1994—December 1994, 20:12016 (R;US) 

Sulfur Content 

Advanced characterization of forms of chlorine, organic sulfur, 

and trace elements in available coals from operating Illinois 
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mines. [Quarterly] technical report, September 1—-November 
30, 1994, 20:12013 (R;US) 
Supercritical Gas Extraction 

Fundamental kinetics of supercritical coal liquefaction: Effect of 
catalysts and hydrogen-donor solvents. Quarterly technical 
progress report, October 1994—January 1995, 20:12002 
(R;US) 

Swelling 

Magnetic relaxation - coal swelling, extraction, pore size. Final 

technical report, 20:12011 (R;US) 
Transport 

Coal log pipeline research at the University of Missouri. Second 

quarterly report, April 1, 1994—June 30, 1994, 20:12060 (R;US) 
Turbulent Flow 

Ash and pulverized coal deposition in combustors and gasifiers. 
Quarterly technical progress report, October 1—December 31, 
1994, 20:12036 (R;US) 

COAL FINES 

Combustion characterization of coal fines recovered from the 
handling plant. Quarterly technical progress report, October 1, 
1994—December 31, 1994, 20:12072 (R;US) 

Production of a pellet fuel from Illinois coal fines. Technical re- 
port, September 1—November 30, 1994, 20:11977 (R;US) 

COAL GASIFICATION 

Composition modification of zinc titanate sorbents for hot gas 
desulfurization. Quarterly technical report, September 1, 
1994—November 30, 1994, 20:12032 (R;US) 

Gasification and hot gas cleanup at the Morgantown Energy 
Technology Center, 20:11981 (R;US) 

Production of mild gasification coproducts, 20:11980 (R;US) 

The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991—June 1994, 20:11986 
(R;US) 

COAL INDUSTRY 
Control of air toxics, 20:12047 (R;US) 
COAL LIQUEFACTION 

See also TSL PROCESS 

Advanced coal liquefaction. Quarterly report, January 1, 1994— 
March 31, 1994, 20:11989 (R;US) 

Advanced direct liquefaction concepts for PETC generic units. 
Quarterly technical progress report, April 1994—June 1994, 
20:11983 (R;US) 

Free-radical kinetics of coal liquefaction, 20:12003 (R;US) 

Fundamental kinetics of supercritical coal liquefaction: Effect of 
catalysts and hydrogen-donor solvents. Quarterly technical 
progress report, October 1994—January 1995, 20:12002 
(R;US) 

COAL LIQUIDS 

Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration. Final quarterly technical progress report, July 
1—September 30, 1994, 20:11990 (R;US) 

Direct liquefaction of low-rank coal. Quarterly technical progress 
report, October 1-December 31, 1994, 20:12000 (R;US) 

Production of low-sulfur binder pitch from high-sulfur Illinois 
coals. Technical report, September 1—November 30, 1994, 
20:11992 (R;US) 

Refining and end use study of coal liquids. Quarterly report, 
July-September, 1994, 20:11982 (R;US) 

COAL MINING 
Coal data: A reference, 20:12079 (R;US) 
Longwall mining, 20:12052 (R;US) 
COAL PREPARATION 

Near-neutral oxidation of pyrite in coal slurry solids. [Quarterly] 
technical report, September 1—-November 30, 1994, 20:12034 
(R;US) 

Oxidation of coal and coal pyrite mechanisms and influence 
on surface characteristics. Technical progress report, 
September—November 30, 1994, 20:12010 (R;US) 

COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 

COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 





COALBED METHANE 

See METHANE 
COARSE MESH METHOD 

See FINITE DIFFERENCE METHOD 
COBALT 

Chemical and electrical properties of cavities in silicon and ger- 
manium, 20:13320 (R;US) 

Development of a stable cobalt-ruthenium Fisher-Tropsch cata- 
lyst. Final report, 20:11985 (R;US) 

NO decomposition in non-reducing atmospheres. Technical 
progress report, September 1994—November 1994, 20:13311 
(R;US) 

COBALT 60 

Richland five-year 02 R&D program: Co-60 Program, 20:12936 

(R;US) 
COBALT ALLOYS 

See also UDIMET ALLOYS 

Reaction synthesis of intermetallics, 20:13168 (R;US) 

Solid-state sintering of tungsten heavy alloys, 20:13202 (R;US) 

COBALT COMPLEXES 

Intramolecular energy- and electron-transfer reactions in poly- 
metallic complexes. Annual report, 20:12633 (R;US) 

Optical fine structure and zero-field splittings of Co** ions in 
Cs2CoCly, 20:14436 (R;XA) 

COBALT COMPOUNDS 

See also COBALT OXIDES 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts. 
Quarterly technical progress report, June 15, 1994— 
September 15, 1994, 20:13306 (R;US) 

COBALT OXIDES 

Defects and transport in mixed oxides. Progress report, October 
1, 1993—December 20, 1994, 20:13226 (R;US) 

Novel technologies for SO,/NO, removal from flue gas. [Quar- 
terly] technical report, September 1—November 30, 1994, 
20:12734 (R;US) 

COESITE 
See SILICON OXIDES 
COFFEE PLANTS 

Use of double isotope °*P and '®N) technique in studies of fer- 

tilizer use efficiency in coffee trees, 20:13990 (RA;XA) 
COGEMA LA HAGUE 

Gamma-X and K-edge. Two non-destructive techniques used in 

COGEMA La Hague, 20:13572 (RA;FR;In French) 
COGENERATION 
Applications of cogeneration with thermal energy storage tech- 
nologies, 20:12989 (R;US) 

COGENERATION PLANTS 

See DUAL-PURPOSE POWER PLANTS 
COIL PROCESS 

See COAL LIQUEFACTION 
COKE 

Quarterly Coal Report, July-September 1994, 20:12080 (R;US) 
COLLEGES 

See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 

See FERMILAB COLLIDER DETECTOR 
COLLIDING BEAMS 

Production of subthreshold pions and high energy light fragments 
in nucleus-nucleus collisions at heavy ion accelerators of the 
Laboratory of Nuclear Reaction of JINR, 20:14386 (RA;RU) 

COLLIMATORS 

Combined analysis in scraper & beam dump design, 20:13536 

(RA;US) 
COLLISIONS 

See also |ON COLLISIONS 

[Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions], 20:13326 (R;US) 

COLOGNE SPIRITS 

See ETHANOL 

COLOR MODEL 

How does the BFKL Pomeron couple to quarks?, 20:14237 

(R;DE) 


COMBUSTION 


COLORADO 

Baseline risk assessment of ground water contamination at the 
uranium mill tailings site near Durango, Colorado, 20:12501 
(R;US) 

Economic impact study of the Uranium Mill Tailings Remedial 
Action Project in Colorado: Colorado State fiscal year 1994. 
Revision 1, 20:12500 (R;US) 

Environmental assessment of remedial action at the Slick Rock 
uranium mill tailings sites, Slick Rock, Colorado, 20:12503 
(R;US) 

Mitigation and Monitoring Plan for impacted wetlands at the 
Gunnison UMTRA Project site, Gunnison, Colorado. Revision 
1 (Uranium Mill Tailings Remedial Action), 20:12498 (R;US) 

Waste minimization opportunities at the U.S. Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, Rifle, Colorado, site, 
20:12486 (R;US) 

COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER 

100 area source operable unit focused feasibility study report: 
Sensitivity analysis report addendum. Draft B, 20:12915 (R;US) 

Concentration of gross radioactivity in the Columbia River, 
20:12927 (R;US) 

Detailed operating plan for Columbia River Treaty storage, 1 
August 1994 through 31 July 1995, 20:12628 (R;US) 

Environmental assessment for the deactivation of the N reactor 
facilities. Draft B, 20:12906 (R;US) 

Fish distribution studies near N Reactor, Summer 1983, 
20:12894 (R;US) 

Limited field investigation report for the 100-FR-3 operable unit, 
20:12911 (R;US) 

List of currently classified documents relative to Hanford 
Operations and of potential use in the Columbia River Com- 
prehensive Impact Assessment, January 1, 1973—June 20, 
1994, 20:13875 (R;US) 

Proposed plan for interim decision at the 100-BC-5 operable unit, 
Hanford Site, Richland, Washington. Draft A, 20:12914 (R;US) 

COLUMBIA RIVER BASIN 

List of currently classified documents relative to Hanford 
Operations and of potential use in the Columbia River Com- 
prehensive Impact Assessment, January 1, 1973—June 20, 
1994, 20:13875 (R;US) 

COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 


COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 


COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 


COMBINED SOXNOX PROCESSES 
Environmental control: Combined NO,/SOz2 control, 20:12021 
(R;US) 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 


COMBINED-CYCLE POWER PLANTS 

Combustion of char-coal waste pellets for high efficiency and 
low NO,. Technical report, September 1-November 30, 1994, 
20:11974 (R;US) 

Expertise: Heat exchangers in power station engineering. Pt. 2. 
The combined cycle process for coal fired gas turbines with 
indirect firing, 20:12725 (R;DE;in German) 

Investigation on comprehensive fossil fuel cycle analysis and 
assessment approach as viewed from the global environ- 
ment, 20:12726 (R;JP;in Japanese) 

PCFB Repowering Project 80 MW pliant description, 20:12721 
(R;US) 

Resource contingency program - draft environmental impact 
statement, 20:12749 (R;US) 

Sulfur recovery from IGCC process, 20:12045 (RA;Fl) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

Initial hydrogen detonation data from the High-Temperature 
Combustion Facility, 20:13337 (R;US) 
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COMBUSTION CHAMBERS 


COMBUSTION CHAMBERS 

Mathematical modelling of the interactions between turbulence 
and reaction under the conditions prevailing in gas turbine 
chambers. Final report, 20:13405 (R;DE;In German) 

COMBUSTION KINETICS 

Analysis of forward and inverse problems in chemical dynamics 
and spectroscopy. Progress report, February 1, 1993—July 
31, 1994, 20:13305 (R;US) 

COMBUSTION PRODUCTS 

See also ASHES 

Design and fabrication of advanced materials from Illinois coal 
wastes. [Quarterly] technical report, September 1-November 
30, 1994, 20:12030 (R;US) 

COMBUSTORS 

See also FLUIDIZED-BED COMBUSTORS 

Ash and pulverized coal deposition in combustors and gasifiers. 
Quarterly technical progress report, October 1—-December 31, 
1994, 20:12036 (R;US) 

Coal-water slurry fuel combustion testing in an oil-fired industrial 
boiler. Semiannual technical progress report, August 15, 
1993—February 15, 1994, 20:12066 (R;US) 

Coatings of non-oxide ceramics for improved corrosion resistance 
in high temperature coal combustion. Quarterly progress report 
No. 2, September 1—December 31, 1994, 20:12076 (R;US) 

COMMERCIAL BUILDINGS 

Development and application of a high-speed, high-resolution 
data acquisition system for monitoring power at the service 
entrance to buildings, 20:13085 (R;US) 

COMMERCIAL SECTOR 

Model documentation report: Commercial sector demand mod- 

ule of the national energy modeling system, 20:12992 (R;US) 
COMMODITIES 

Investigation on LCA (life cycle analysis/assessment), 20:13111 

(R;JP;in Japanese) 
COMMUNICATIONS 

See also DATA TRANSMISSION 

Future vision of advanced telecommunication networks on elec- 
tronic utilities. Part 1. Present and subjects of utility 
telecommunication network, 20:12750 (R;JP;in Japanese) 

Study of coherent optical fiber communication in electromag- 
netic field. 1. Fundamental experiment in magnetic field, 
20:14598 (R;JP;In Japanese) 

The making of a successful seminar: Pacific Northwest Labora- 
tory’s “Quest for Quality’, 20:14701 (R;US) 

COMMUNITIES (ECOLOGICAL) 

See ECOSYSTEMS 

COMPLIANCE 

Operational Safety Requirements and Operating Specification 
Documentation compliance instrumentation matrices: 200 
East Area Tank Farms, 20:12408 (R;US) 

COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
Bonding 

Fracture testing and analysis of adhesively bonded joints for au- 

tomotive applications, 20:13105 (R;US) 
Deformation 

High-temperature deformation of ZrO2-Al2O3/SiC whisker com- 

posites fabricated by two techniques, 20:13245 (R;US) 
Design 

Manufacturing tailored property ceramic composites, 20:13270 

(R;US) 
Fabrication 

Manufacturing tailored property ceramic composites, 20:13270 
(R;US) 

Systematic study of the ion beam mixing of oxide markers into 
alumina, 20:14473 (R;US) 

Fatigue 

Elevated temperature static fatigue of a Nicalon fiber-reinforced 

SiC composite, 20:13253 (R;US) 
Fiberglass 

Influence of the molecular structure on hydrolysability of unsatu- 

rated polyesters, 20:12806 (R;FR;In French) 
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Fracture Properties 
Alumina reinforced tetragonal zirconia (TZP) composites. [An- 
nual report, February 16, 1994—February 15, 1995], 20:13258 
(R;US) 
Effects of high-temperature environments on flaw generation and 
fracture behavior of SiC/SiC composites, 20:13243 (R;US) 
Hydrolysis 
Influence of the molecular structure on hydrolysability of unsatu- 
rated polyesters, 20:12806 (R;FR;In French) 
Internal Friction 
Stress transfer from axially loaded fiber to matrix in a microcom- 
posite, 20:13251 (R;US) 
Mechanical Tests 
Fracture testing and analysis of adhesively bonded joints for au- 
tomotive applications, 20:13105 (R;US) 
Microstructure 
Effects of high-temperature environments on flaw generation and 
fracture behavior of SiC/SiC composites, 20:13243 (R;US) 
Oxidation 
Elevated temperature static fatigue of a Nicalon fiber-reinforced 
SiC composite, 20:13253 (R;US) 
Physical Radiation Effects 
Systematic study of the ion beam mixing of oxide markers into 
alumina, 20:14473 (R;US) 
Polyesters 
Influence of the molecular structure on hydrolysability of unsatu- 
rated polyesters, 20:12806 (R;FR;In French) 
Processing 
Alumina reinforced tetragonal zirconia (TZP) composites. [An- 
nual report, February 16, 1994—February 15, 1995], 20:13258 
(R;US) 
Research Programs 
Systematic study of the ion beam mixing of oxide markers into 
alumina, 20:14473 (R;US) 
Shear Properties 
Stress transfer from axially loaded fiber to matrix in a microcom- 
posite, 20:13251 (R;US) 
Stress Analysis 
Stress transfer from axially loaded fiber to matrix in a microcom- 
posite, 20:13251 (R;US) 
Transmission Electron Microscopy 
TEM characterization of AVAl,O3 composite fabricated by reac- 
tive metal infiltration, 20:13240 (R;US) 
COMPOSITE MODELS 
See also QUARK MODEL 
A search for excited fermions in electron-proton collisions at 
HERA, 20:14268 (R;DE) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSION 
Real-time data compression using a fixed Huffman encoding 
scheme, 20:14672 (R;US) 
COMPRESSOR BLADES 
PROGRAMK. Transonic Airfoil and Blade Design, 20:14649 
(CM;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 
CATER. Computer Aided Trouble Entry and Reporting, 
20:14643 (CM;US) 
COMPUTER CODES 
See also A CODES 
B CODES 
Cc CODES 
D CODES 
E CODES 
EXECUTIVE CODES 
F CODES 
H CODES 
| CODES 
K CODES 
L CODES 
M CODES 
N CODES 





P CODES 
R CODES 
S CODES 
T CODES 
U CODES 
V CODES 

A code guidance system for integrated nuclear data evaluation 
system on the basis of knowledge engineering technology, 
20:14357 (IA;JP) 

Language constructs and runtime systems for compositional 
parallel programming, 20:14626 (R;US) 

COMPUTER GRAPHICS 

Digital video technology - today and tomorrow: 11th office infor- 

mation technology conference, 20:14663 (R;US) 
COMPUTER NETWORKS 

See also LOCAL AREA NETWORKS 

An overview of high-speed networking for workstations, 
20:14688 (R;US) 

Building an electronic book on the Internet: “CSEP — an interdis- 
ciplinary syllabus for teaching computational science at the 
graduate level”, 20:14633 (R;US) 

HIPPI - gigabit LANS are here today, 20:14667 (R;US) 

Network management for 900-1300 MW PWR power plant in- 
dustrial network, 20:12813 (R;FR;In French) 

Sandia’s network for Supercomputing ‘94: Linking the Los 
Alamos, Lawrence Livermore, and Sandia National Laborato- 
ries using switched multimegabit data service, 20:14671 (R;US) 

Teaching interdisciplinary computational science from an elec- 
tronic book on the Internet, 20:14632 (R;US) 

COMPUTER PROGRAMMING 

See PROGRAMMING 


COMPUTER PROGRAMS 
See COMPUTER CODES 


COMPUTERIZED CONTROL SYSTEMS 
ALLIANCE: An architecture for fault tolerant multi-robot cooper- 


ation, 20:13356 (R;US) 

Design and experimental evaluation of flexible manipulator con- 
trol algorithms, 20:13347 (R;US) 

Evaluation methods for the | and C safety softwares of nuclear 
power plants, 20:12880 (RA;XA) 

On-line measurement system of fission products by gamma 
spectrometry: PHEBUS Products Fission, 20:13602 
(RA;FR;In French) 

PCS. Power Control System, 20:14648 (CM;US) 

PFP MICON maintenance manual. Revision 1, 20:14685 (R;US) 

COMPUTERIZED SIMULATION 

LIONS: a new set of Fortran 90 codes for the SPIRAL project at 
GANIL, 20:13471 (R;FR) 

Numerical analysis of two-dimensional natural convection under 
high Ra number condition in volumetrically heated corium 
pool, 20:12824 (RA;XN) 

Spectheo: Software for simulation of X-ray spectrum excited by 
monochromatic photons, 20:14631 (RA;FR;In French) 

Thermal hydraulic study of a corium molten pool, 20:12823 
(RA;XN) 

COMPUTERIZED TOMOGRAPHY 

Use of multiple CT scans to accommodate large objects and 

stretch dynamic range of detectability, 20:13392 (R;US) 
COMPUTERS 

See also CRAY COMPUTERS 

The Technology Information Environment with Industry (TIE-In): 
A mechanism for accessing laboratory solutions, 20:14673 
(R;US) 

CONCENTRATION RATIO 
Optical particle concentration and size measurement; optical ve- 
locity measurement, 20:13391 (RA;Fl) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCENTRATORS 
A fine coal circuitry study using column flotation and gravity sep- 


aration. Technical report, September 1-November 30, 1994, 
20:11975 (R;US) 


CONTAINMENT BUILDINGS 


CONCRETES 

A field demonstration project utilizing FBC/PCC residues for 
paving materials. Technical report, September 1-November 
30, 1994, 20:12029 (R;US) 

Concrete characterization for the 300 Area Solvent Evaporator 
Closure Site, 20:12563 (R;US) 

Concrete sample point: 304 Concretion Facility, 20:13297 (R;US) 

Electrokinetic decontamination of concrete, 20:12230 (R;US) 

Laser surface cleaning, 20:12509 (R;US) 

Lightweight combustion residues-based structural materials for 
use in mines. Technical report, September 1-November 30, 
1994, 20:12028 (R;US) 

Thermal sampling head and system for concrete walls, 
20:13826 (R;US) 

CONDENSATION (VAPOR) 

See VAPOR CONDENSATION 
CONDENSERS (STEAM) 

See STEAM CONDENSERS 
CONDIMENTS 

See FOOD 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONFERENCES 

See MEETINGS 
CONIFERS 

See also FIRS 

PINES 

Comparative investigations of pollutant uptake by the acicular 
leaves of healthy and damaged conifers. Final report, 
20:14070 (R;DE;In German) 

CONNECTIONS 

See JOINTS 

CONNECTORS 
Four in. three jaw type connector suitable for vertical mounting 
sample for job 11, 20:12929 (R;US) 
CONOCO GASIFICATION PROCESS 
See COAL GASIFICATION 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOL SYNTHETIC FUEL PROCESS 
See COAL LIQUEFACTION 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also GAS CYLINDERS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

CNS 1-13G cask lid support work plan, 20:13369 (R;US) 

Development of a method utilizing drum headspace VOC con- 
centration as a waste characterization tool, 20:12257 (R;US) 

Drum drop test report, 20:12450 (R;US) 

On cylindrical container sections for a capillary free-surface ex- 
periment, 20:13387 (R;US) 

Shot loading trainer analysis, 20:12182 (R;US) 

Test Plan for Westinghouse Hanford Company’s Hedgehog 
Shielded Container, Docket 94-39-7A, Type A Container, 
20:13368 (R;US) 

Transportation capabilities study of DOE-owned spent nuclear 
fuel, 20:12159 (R;US) 

Using high-density magnetic and electromagnetic data for waste 
site characterization: A case study, 20:12335 (R;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 

340 Facility Secondary Containment and Leak Detection Project 

W-302 Functional Design Criteria, 20:12391 (R;US) 
CONTAINMENT BUILDINGS 

Acoustic emission in testing the containment building of a nu- 

clear reactor, 20:13402 (R;Fl;In Finnish) 
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CONTAINMENT BUILDINGS 


Assessment of MIT and UCB wall condensation tests and of the 
pre-release RELAPS/MOD3.2 code condensation models, 
20:12963 (R;US) 

Inspection of tendons, 20:13401 (R;Fl;In Finnish) 

Project specific quality assurance plan for Project W-178, 219-S 
secondary containment, 20:12385 (R;US) 

Seismic response based on transient calculations. Spectral and 
stochastic methods, 20:12777 (R;FR;in French) 

CONTAINMENT MOCKUP FACILITY 

Feasibility of an experimental programme on the corium reten- 

tion issue for ALWR plants, 20:12832 (RA;XN) 
CONTAINMENT SYSTEMS 

Constructability report for the 200-BP-1 prototype surface bar- 
rier, 20:12528 (R;US) 

Focused feasibility study of engineered barriers for waste man- 
agement units in the 200 Areas, 20:12243 (R;US) 

Performance and risk assessment of subsurface barriers for 
single-shell tank waste retrieval, 20:12352 (R;US) 

The circulating air barrier: Effective prevention of liquid contami- 
nant movement through soil, 20:12465 (R;US) 

CONTAMINATION 
See also INDOOR AIR CONTAMINATION 
SURFACE CONTAMINATION 

Radio contamination determinations of Cesium 137 in Franche- 
Comte, 20:13815 (RA;FR;In French) 

State of contamination of French food produces by artificial ra- 
dionuclides, 20:13919 (RA;FR;In French) 

CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTROL (RADIOACTIVITY) 

See RADIATION MONITORING 
CONTROL ELEMENTS 

See also REGULATING RODS 

Computation of impact-friction interaction between a vibrating 
tube and its loose supports, 20:12805 (R;FR;In French) 

Wear of contro] rod cluster assemblies and of instrumentation 
thimbles: first results obtained with the vibrateau wear simula- 
tor, 20:12809 (R;FR;In French) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Advanced manufacturing by spray forming: Aluminum strip and 
microelectromechanical systems, 20:13174 (R;US) 

Proceeding of the 33rd SICE (the Society of Instrument and 
Control Engineers) Annual Conference, 20:13714 (I;JP) 

Proceedings of the 33rd SICE (the Society of Instrument and 
Control Engineers) Annual Conference, 20:13715 (I;JP;In 
Japanese) 

Project W-049H Collection System Acceptance Test, 20:12381 
(R;US) 

CONVECTION 

Deep convection in the Arctic: The evaluation of results from an 
OGCM with a new convection parameterization, 20:13876 
(R;US) 

CONVERTOL PROCESS 
See COAL PREPARATION 
CONVEYORS 
Engineering study on conveyor system for HC-21C project, 
20:12359 (R;US) 

COOLANT CLEANUP SYSTEMS 

PRTR ion exchange vault column sampling, 20:12975 (R;US) 
COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 

Analysis of an unmitigated !arge break loss of coolant accident 
(LBLOCA) with the non-mechanistic failure of passive cooling 
for the APT Spallation Target, 20:13487 (R;US) 
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Cooling your home naturally, 20:13071 (R;US) 

Influence of a househok!’ holding more than one home-use air 
conditioners on the demand for air cooling. From the survey 
of the actual status of air conditioner use, 20:13077 (R;JP;in 
Japanese) 

Testing of an underwater remotely-operated vehicle in the 
basins of the Cattenom nuclear power generation center, 
20:13352 (R;FR;In French) 

Vaporization of mercury from molten lead droplets doped with 
mercury: Pb/Hg source term experiment for the APT/SILC 
target, 20:13486 (R;US) 

COORDINATED RESEARCH PROGRAMS 

Science, research and development. Expenditure of the Federal 
Government 1991 until 1994. As of March 1994, 20:13018 
(1;DE;in German) 

COPOLYMERS 

Functionalized block copolymers as adhesion promoters, 
20:13321 (R;US) 

Small angle neutron scattering study of the micelle structure of 
amphiphilic block copolymers, 20:13302 (R;US) 

COPPER 

Chemical and electrical properties of cavities in silicon and ger- 
manium, 20:13320 (R;US) 

Copper CVD using liquid coinjection of (hfac)Cu(TMVS) and 
TMVS, 20:13425 (R;US) 

Effects of interlayers on the scratch adhesion performance of 
ultra-thin films of copper and gold on silicon substrates, 
20:13164 (R;US) 

Experimental evidence for the reducibility of multifragment emis- 
sion probabilities, 20:14394 (R;US) 

Functionalized block copolymers as adhesion promoters, 
20:13321 (R;US) 

Recovery and recycling of aluminum, copper, and precious met- 
als from dismantled weapon components, 20:13736 (R;US) 

Residual stress, strain, and faults in nanocrystalline palladium 
and copper, 20:13153 (R;US) 

Selective methane oxidation over promoted oxide catalysts. Quar- 
terly report, September—-November, 1994, 20:12134 (R;US) 

COPPER 67 

Development and evaluation of copper-67 and samarium-153 
labeled conjugates for tumor radioimmunotherapy, 20:13888 
(R;US) 

COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Applications of electricity and corrosion. Precautions for use of 
metals and stainless and refractory alloys, 20:13173 (R;FR;In 
French) 

COPPER BASE ALLOYS 
Spin-density-wave magnetism in dilute copper-manganese al- 
loys, 20:13157 (R;US) 
COPPER COMPOUNDS 
See also COPPER OXIDES 
COPPER SELENIDES 

Development of precipitated iron Fischer-Tropsch catalysts. 
Quarterly technical progress report, October 1, 1994— 
December 31, 1994, 20:13308 (R;US) 

NQR-NMR studies of higher alcohol synthesis Cu-Co catalysts. 
Quarterly technical progress report, June 15, 1994— 
September 15, 1994, 20:13306 (R;US) 

COPPER OXIDES 

Deposition and surface treatment with intense pulsed ion 
beams, 20:14164 (R;US) 

Formation of anisotropic Tl-1212, Tl-2212, Tl-1223 and Tl-2223 
particles using aerosol flow reacted powders, 20:13216 (R;US) 

Local texture and grain boundary misorientations in high He ox- 
ide superconductors, 20:13215 (R;US) 

Novel technologies for SO,/NO, removal from flue gas. [Quar- 
terly] technical report, September 1—November 30, 1994, 
20:12734 (R;US) 

Observations of CEF-split intermultiplet transitions in optically 
opaque EuBa,Cu307 using inelastic neutron scattering, 
20:14457 (R;US) 

Processing and properties of long-lengths of Ag-clad BSCCO 
superconductors and high-T,-magnets, 20:13244 (R;US) 





Recent neutron scattering results on high-temperature super- 

conductors, 20:13217 (R;US) 
COPPER SELENIDES 

Environmental and health aspects of ClS-module production, 
use and disposal, 20:14063 (R;US) 

Understanding and managing health and environmental risks of 
CIS, CGS, and CdTe photovoltaic module production and 
use: A workshop, 20:12648 (R;US) 

COPPER VAPOR LASERS 

See METAL VAPOR LASERS 
CORE BARREL 

See CORING EQUIPMENT 
CORE FLOODING SYSTEMS 

Experience from the first two integrated approaches to in-vessel 
retention through external cooling, 20:12757 (RA;XN) 

In-vessel core debris cooling through external flooding of the re- 
actor pressure vessel, 20:12756 (RA;XN) 

In-vessel corium cooling by ex-vessel flooding on an hemispher- 
ical vessel bottom: parametric studies, 20:12819 (RA;XN) 

In-vessel phenomena relevant to the achievement of debris 
coolability by ex-vessel flooding for a PWR, 20:12818 (RA;XN) 

Large molten pool heat transfer, 20:12968 (R;XN) 

On the load-carrying capacity of a pressurized and externally 
cooled reactor pressure vessel, 20:12820 (RA;XN) 

CORES (DRILL) 

See DRILL CORES 
CORES (REACTOR) 

See REACTOR CORES 
CORING EQUIPMENT 

The Yucca Mountain Project prototype air-coring test, U12g tun- 
nel, Nevada test site, 20:12472 (R;US) 

CORIUM 
Ablation 

TOLBIAC: a code simulating the thermalhydraulic behavior of a 

motten core with wall ablation, 20:12831 (RA;XN) 
Computerized Simulation 

Core melt cooling inside the vessel through external cavity two- 
phase flow, 20:12829 (RA;XN) 

Feasibility of an experimental programme on the corium reten- 
tion issue for ALWR piants, 20:12832 (RA;XN) 

Molten pool behavior in the lower head, 20:12825 (RA;XN) 

Numerical analysis of two-dimensional natural convection under 
high Ra number condition in volumetrically heated corium 
pool, 20:12824 (RA;XN) 

OECD Rasplav project, 20:12830 (RA;XN) 

TOLBIAC: a code simulating the thermalhydraulic behavior of a 
molten core with wall ablation, 20:12831 (RA;XN) 

Thermal hydraulic study of a corium molten pool, 20:12823 
(RA;XN) 

Containment Mockup Facility 

CORINE program, 20:12835 (RA;XN) 

Containment Systems Experiment 

CORVIS achievements and _ international collaboration, 
20:12758 (RA;XN) 

Large scale experiments for core melt retention: BALI: corium 
pool thermal hydraulics, SULTAN: boiling under natural con- 
vection, 20:12833 (RA;XN) 

VULCANO: a large scale U O2 program to study corium behav- 
iour and cooling for future reactors, 20:12834 (RA;XN) 

Convection 

Experiments on convection and solidification in a binary system, 

20:12822 (RA;XN) 
Critical Heat Flux 

Core debris cooling with flooded vessel or core-catcher heat ex- 
change coefficients under natural convection, 20:12826 
(RA;XN) 

Critical heat flux through curved, downward facing, thick walls, 
20:12828 (RA;XN) 

Eccs 
Large molten pool heat transfer, 20:12968 (R;XN) 
Heat Flux 

Heat flux distribution from a volumetrically heated pool with high 

Rayleigh number, 20:12869 (RA;XN) 


COSMIC MUONS 


Heat Transfer 

Large molten pool heat transfer, 20:12968 (R;XN) 

Summary of previous German research activities and status of 
GRS program on in-vessel molten pool behaviour and ex- 
vessel coolability, 20:12821 (RA;XN) 

The Scarabee BF1 experiment with a molten U O, pool and its 
interpretation, 20:12870 (RA;XN) 

Thermal hydraulic study of a corium molten pool, 20:12823 
(RA;XN) 

Hydraulics 
Thermal hydraulic study of a corium molten pool, 20:12823 
(RA;XN) 
Meetings 
Large molten pool heat transfer, 20:12968 (R;XN) 
Natural Convection 

Molten pool behavior in the lower head, 20:12825 (RA;XN) 

Natural convection heat transfer in volumetrically heated spheri- 
cal pools, 20:12871 (RA;XN) 

Numerical analysis of two-dimensional natural convection under 
high Ra number condition in volumetrically heated corium 
pool, 20:12824 (RA;XN) 

Nucleate Boiling 

Large-scale boiling experiments of the flooded cavity concept 

for in-vessel core retention, 20:12827 (RA;XN) 
Reactor Cooling Systems 

Core debris cooling with flooded vessel or core-catcher heat ex- 
change coefficients under natural convection, 20:12826 
(RA;XN) 

Core melt cooling inside the vessel through external cavity two- 
phase flow, 20:12829 (RA;XN) 

Reactor Safety Experiments 

Critical heat flux through curved, downward facing, thick walls, 
20:12828 (RA;XN) 

Experiments on convection and solidification in a binary system, 
20:12822 (RA;XN) 

Heat flux distribution from a volumetrically heated pool with high 
Rayleigh number, 20:12869 (RA;XN) 

Large-scale boiling experiments of the flooded cavity concept 
for in-vessel core retention, 20:12827 (RA;XN) 

Natural convection heat transfer in volumetrically heated spheri- 
cal pools, 20:12871 (RA;XN) 

OECD Rasplav project, 20:12830 (RA;XN) 

The Scarabee BF1 experiment with a molten U O2 pool and its 
interpretation, 20:12870 (RA;XN) 

Solidification 

Experiments on convection and solidification in a binary system, 

20:12822 (RA;XN) 
Turbulent Flow 

Molten pool behavior in the lower head, 20:12825 (RA;XN) 

Numerical analysis of two-dimensional natural convection under 
high Ra number condition in volumetrically heated corium 
pool, 20:12824 (RA;XN) 

CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See MAIZE 
CORROSION 
REACT. Graphite Corrosion Computer Code, 20:14639 (CM;US) 
CORROSION RESISTANCE 

Irradiation enhancement of water corrosion of Zr alloys: materi- 
als and water radiochemistry aspects of oxide growth, 
20:13159 (R;FR) 

COSMIC ELECTRONS 

On the origin of high energy electrons and positrons in cosmic 

rays, 20:14413 (IA;HU) 

COSMIC GAMMA SOURCES 

GLAST, 20:14193 (R;US) 
COSMIC MUONS 

High energy muon production in iron generated EAS for super- 
position and fragmentation models, 20:14419 (IA;HU) 

Muon arrival time distributions as a signature of the mass com- 
position of cosmic rays, 20:13648 (IA;HU) 
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COSMIC MUONS 


Muon content of uhe air showers. Discrimination method 
between electromagnetic and hadronic. Fit to analytical for- 
mulae, 20:13626 (IA;HU) 

Muon counting with the KASCADE-array, 20:13646 (IA;HU) 

Spectroscopy of high energy cosmic muons with the electro- 
magnetic calorimeter "WILLI’, 20:13649 (IA;HU) 

COSMIC NUCLE! 

Energetic ions in cosmic rays, 20:14407 (IA;HU) 
COSMIC PARTICLES 

See COSMIC RADIATION 
COSMIC PROTONS 

Proton spectrum distortion in thick target emulsion chamber, 

20:14359 (IA;HU) 
COSMIC RADIATION 
See also COSMIC PROTONS 
PRIMARY COSMIC RADIATION 

14. European cosmic ray symposium. Symposium program and 
abstracts, 20:13622 (I;HU) 

Determination of substance element composition by means of 
cosmic rays, 20:14182 (IA;HU) 

Diffuse galactic gamma-ray emission at energies (100’s GeV) < 
E < (100’s TeV), 20:14361 (IA;HU) 

Status report on the study of cosmic ray particle propagation in 
the Earth's magnetosphere, 20:14180 (IA;HU) 

Three-dimensional transport of cosmic rays in the heliosphere, 
20:14406 (IA;HU) 

COSMIC RAY DETECTION 

Coordinate detector for horizontal cosmic ray muon flux investi- 
gation, 20:13656 (IA;HU) 

Direct detection of p*, p~, e*, e~ 
20:14412 (IA;HU) 

First results from observations with the wide angle air Cerenkov 
AIROBICC in combination with the HEGRA array, 20:13635 
(IA;HU) 

First results of the Baksan Underground Scintillation Telescope 
in combination with EAS array 'Andrychy’, 20:13642 (IA;HU) 

Gamma+shadron separation with wide-angle Cerenkov arrays be- 
tween 20 and 500 TeV, 20:13653 (IA;HU) 

Investigation of the composition by measurement of the arrival 
time distribution of air Cerenkov light with fast flash-ADCS, 
20:13652 (IA;HU) 

Low energy cosmic ions identification method, 20:13625 (IA;HU) 

MC simulation of atmospheric Cherenkov light for a system of 5 
imaging Cherenkov telescopes, 20:13647 (IA;HU) 

Monte Carlo simulation of the HEGRA cosmic ray detector per- 
formance, 20:13637 (IA;HU) 

NEVOD - Neutrino water detector on the Earth’s surface, 
20:13643 (IA;HU) 

Performance of the HEGRA air Cerenkov telescope system, 
20:13636 (IA;HU) 

The wide angle air Cerenkov telescope AIROBICC, a prototype 
for a future high sensitivity, low threshold cosmic ray detector, 
20:13634 (IA;HU) 

Time calibration of the light Cerenkov detector, 20:13655 (IA;HU) 

Upward going stopping muons and v , interactions in MACRO, 
20:13641 (IA;HU) 

Upward-going muons in the MACRO detector, 20:13640 (IA;HU) 

COSMIC RAY FLUX 

Radial cosmic ray gradients and their dependence on particle 
energy, 20:14411 (IA;HU) 

The anomalous component of cosmic rays. A review and new 
results from Sampex, 20:14405 (IA;HU) 

The hadron flux at sea level in the energy range 5 GeV to 10 
TeV, 20:14289 (IA;HU) 

COSMIC SHOWERS 
See also EXTENSIVE AIR SHOWERS 
Selection of ---showers using the TTC-method, 20:13631 (IA;HU) 
COSMOS 
See UNIVERSE 
COSORB PROCESS 
See CARBON MONOXIDE 
COTTON PLANTS 

Deficit irrigation in semi-arid zone irrigation projects: Case stud- 

ies in Turkey, 20:13998 (RA;XA) 


, Muons, deuteron and He, 
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Development of improved cotton cultivars by induced mutations, 
20:13976 (RA;XA) 

Studies on the controlled-release pesticide formulations for pest 
control in cotton and maize using isotope techniques, 
20:13952 (RA;XA) 

COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COVERINGS 

CNS 1-13G cask lid support work plan, 20:13369 (R;US) 
COW-MILKERS 

See RADIOISOTOPE GENERATORS 
CPU-400 COMBUSTION PLANT 

See WASTE PROCESSING PLANTS 
CRACK GROWTH 

See CRACK PROPAGATION 
CRACK PROPAGATION 

Applications of Langevin and Molecular Dynamics methods, 
20:14666 (R;US) 

CRACKS 

Comparison between permeable fractures detected by hy- 
drophone VSP and well logging results, 20:12657 (IA;JP;in 
Japanese) 

CRANES 

Seismic response of sliding structures: preliminary seismic tests 
on a travelling crane mockup, 20:12808 (R;FR;In French) 

Smart crane ammunition transfer system, 20:13725 (R;US) 

CRAY COMPUTERS 
RETRAN-02 installation and verification for the CRAY computer, 
20:14665 (R;US) 
CREEKS 
See STREAMS 
CRITICAL HEAT FLOW 
See DEPARTURE NUCLEATE BOILING 
CRITICAL HEAT FLUX 

Analysis of in-R12 CHF data: influence of hydraulic diameter 
and heating length; test of Weisman boiling crisis model, 
20:13381 (R;FR;In French) 

Comparison of the THYC and FLICA-3M codes by the pseudo- 
cubic thin-plate method, 20:13382 (R;FR;In French) 

CRITICALITY 

A transport based one-dimensional perturbation code for reac- 
tivity calculations in metal systems, 20:13354 (R;US) 

Criticality safety control for source term reduction in Scrubber 
Glovebox of Building 232-Z. CSER 90-006, Addendum 1, 
20:13367 (R;US) 

CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPS 

Crop production in salt affected soils: A biological approach, 
20:13991 (RA;XA) 

Management of biological processes in alley farming: Need for 
more research, 20:13989 (RA;XA) 

Oil crops: Status and outlook, 20:13958 (RA;XA) 

Use of controlled release formulations of insecticides for the con- 
trol of termites as pests of crops and forestry, 20:13953 (RA;XA) 

CROSS SECTIONS 

An experience of preparation of covariance matrices for the si- 
multaneous evaluation of heavy nuclide cross sections, 
20:14370 (RA;JP) 

Covariance analysis of experimental data, 20:14372 (RA;JP) 

Covariance matrix calculated from nuclear models, 20:14371 
(RA;JP) 

Sensitivities of nuclear model calculations and parameter co- 
variances, 20:14373 (RA;JP) 

CROSS-RIDGE MINING 

See SURFACE MINING 
CROSSED BEAMS 

See COLLIDING BEAMS 
CRUDE OIL 

See PETROLEUM 
CRYOGENIC FLUIDS 

Optimization of high-temperature superconductor current leads, 
20:14481 (R;US) 





CRYOGENS 
See CRYOGENIC FLUIDS 
CRYSTAL FACES 
Synchrotron X-ray scattering studies at mineral-water inter- 
faces, 20:13242 (R;US) 
CRYSTAL LATTICES 
A four-fermion lattice model, 20:14451 (R;XA) 
Signature of crystal symmetry in positron annihilation data, 
20:14461 (R;XA) 
CRYSTAL PHASE TRANSITIONS 
See CRYSTAL-PHASE TRANSFORMATIONS 
CRYSTAL RIVER 
See COLORADO 
CRYSTAL-PHASE TRANSFORMATIONS 
Entropy driven demixing: Why?, 20:14448 (R;XA) 
High pressure diffraction study using synchrotron radiation, 
20:14462 (IA;JP;in Japanese) 
CRYSTALLOGRAPHY 
Crystallography using synchrotron radiation X-ray. Application 
of Weissenberg and time resolved Laue methods to macro- 
molecular structure analysis, 20:14463 (IA;JP;ln Japanese) 
CRYSTALS 
See also MONOCRYSTALS 
Low-frequency elastic vibrations localized near fracture in solid, 
20:14452 (R;XA) 
Oscillation of radiation creep rate in crystal under irradiation., 
20:13184 (IA;UA;In Russian) 
CSF PROCESS 
See COAL LIQUEFACTION 
CSIRO PROCESS 
See COAL GASIFICATION 
CULTURES (CELLS) 
See CELL CULTURES 
CUTTING TOOLS 
Method for cutting steam heat losses during cyclic steam injec- 
tion of wells. Fourth quarterly report, 20:12108 (R;US) 
Radial cutting torch. Technical progress report, September 1, 
1994—December 31, 1994, 20:12109 (R;US) 
Sensor-controlled-steering of drum shearer-loaders along the 
coal/stone interface. Finalreport, 20:12054 (R;DE;In German) 
CYAM PROCESS 
See WASTE PROCESSING 
CYCLOTRONS 
Deuteron cyclotron as a meson and neutron generator, 
20:13451 (RA;RU) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROMES 
Feasibility studies for separation processes using environmen- 
tally sensitive hydrogels, 20:13292 (R;US) 
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D CODES 
3DGEOLE. 3-d nonlinear least squares analysis, 20:14652 
(CM;US) 
DARTAB. Airborne Radionuclide & Health Effects, 20:14656 


Current s - quark mass corrections to the form factors of D - me- 
son semileptonic decays, 20:14286 (R;XA) 
D PLUS RESONANCES 
See DMESONS 
D RESONANCES 
See CHARMED MESONS 
D-1865 RESONANCES 
See DMESONS 
D-T REACTORS 
See also PULSED D-T REACTORS 
Cross-calibration of neutron detectors for deuterium-tritium op- 
eration in TFTR, 20:14539 (R;US) 
Deuterium and tritium experiments on TFTR, 20:14545 (R;US) 


DECAY HEAT REMOVAL 


DAMS 
Detailed operating plan for Columbia River Treaty storage, 1 
August 1994 through 31 July 1995, 20:12628 (R;US) 
DANNY BOY EVENT 
See NUCLEAR EXPLOSIONS 
DATA 

Investigation on LCA (life cycle analysis/assessment), 20:13111 
(R;JP;in Japanese) 

Realtime data compression using a fixed Huffman encoding 
scheme, 20:14672 (R;US) 

DATA ACQUISITION 

Real-time data compression using a fixed Huffman encoding 

scheme, 20:14672 (R;US) 
DATA ACQUISITION SYSTEMS 

Application of Transputers in the Data Acquisition System of the 
INESS-ALPHA Spectrometer, 20:13666 (RA;XJ) 

Large-scale demonstration test plan for digface data acquisition 
system, 20:12546 (R;US) 

PCS. Power Control System, 20:14648 (CM;US) 

DATA ANALYSIS 

CDP stacking in cross-well reflection data. Preliminary analysis 
to field data, 20:12658 (IA;JP;in Japanese) 

Contribution of qualitative analysis and fuzzy sets to industrial 
process fault diagnosis: application to the Diapason project, 
20:14630 (R;FR) 

Report on the survey on fiscal 1992 geothermal development 
promotion. Survey of a preliminary analysis of the influence 
on landscape, 20:12696 (R;JP;in Japanese) 

DATA BASE MANAGEMENT 

Data on development of new energy technologies, 20:14700 
(R;JP;in Japanese) 

Query by image example: The CANDID approach, 20:14698 
(R;US) 

WRAP Module 1 data management system (DMS) software de- 
sign description (SDD), 20:12380 (R;US) 

DATA COVARIANCES 
An approach to understanding, representing, and managing un- 
certainty in integrated resource planning, 20:13054 (R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 

See also SPECTRA UNFOLDING 

Depth migration in transversely isotropic media with explicit op- 
erators, 20:12092 (R;US) 

Dip-moveout processing by Fourier transform in anisotropic me- 
dia, 20:12090 (R;US) 

Jet identification based on probability calculations using Bayes’ 
theorem, 20:13612 (R;DE) 

Stable solutions of inverse problems using ground based pas- 
sive millimeterwave radiometry, 20:14664 (R;DE;In German) 

Three dimensional inversion for resistivity method, 20:12683 
(IA;JP;In Japanese) 

W-matrices, nonorthogonal multiresolution analysis, and finite 
signals of arbitrary length, 20:14624 (R;US) 

DATA STORAGE DEVICES 

See MEMORY DEVICES 

DATA TRANSMISSION 

Application of time domain EM survey in petroleum exploration, 
20:12085 (IA;JP;in Japanese) 

Extracting messages masked by chaos, 20:14178 (R;XA) 

DATA TRANSMISSION SYSTEMS 
Sandia’s network for Supercomputing "94: Linking the Los 
Alamos, Lawrence Livermore, and Sandia National Laborato- 
ries using switched multimegabit data service, 20:14671 (R;US) 
The Telemetry Agile Manufacturing Effort, 20:14694 (R;US) 
DEBRIS (NUCLEAR) 

See FISSION PRODUCTS 
DECALSO 

See ION EXCHANGE MATERIALS 
DECAY HEAT REMOVAL 

See AFTER-HEAT REMOVAL 
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DECOMMISSIONING 


DECOMMISSIONING 

See also REACTOR DECOMMISSIONING 

Office of Environmental Management uranium enrichment 
decontamination and decommissioning fund financial state- 
ments. September 30, 1994 and 1993, 20:12996 (R;US) 

DECONTAMINATION 

BUSCA-JUN91 reference manual, 20:12895 (R;CH) 

Office of Environmental Management uranium enrichment 
decontamination and decommissioning fund financial state- 
ments. September 30, 1994 and 1993, 20:12996 (R;US) 

Requirements and design concept for a facility mapping system, 
20:12206 (R;US) 

DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 

Interaction of relativistic gold and other heavy nuclei. Progress 

report, March 15, 1993—March 14, 1994, 20:14345 (R;US) 
DEEP INELASTIC SCATTERING 

Extraction of the gluon density of the proton at small x, 
20:14270 (R;DE) 

On the kinematic reconstruction of deep inelastic scattering at 
HERA: the =method, 20:14279 (R;DE) 

The BFKL pomeron in deep inelastic diffractive dissociation 
near t = 0, 20:14281 (R;DE) 

Towards a lattice calculation of the nucleon structure functions, 
20:14278 (R;DE) 

DEER 
Radionuclide concentrations in elk that winter on Los Alamos 
National Laboratory lands. Revision, 20:14044 (R;US) 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DEFORESTATION 

Landscape characterization and biodiversity research, 20:13818 

(R;US) 
DEGASSING 
Degassing properties in oxygen free copper for accelerator ma- 
terials, 20:13498 (RA;JP;In Japanese) 
DEGRADATION (ENERGY) 
See ENERGY LOSSES 
DELTA RESONANCES (MESON) 
See MESONS 
DEMOLITION 

Integrated quality assurance planning for characterization, de- 
molition, and disposal of contaminated structures, 20:12190 
(R;US) 

DENMARK 
Availability statistics for thermal power plants 1993, 20:13052 
(R;DK;in Swedish, Finnish) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTURE NUCLEATE BOILING 

Comparison of the two thermal-hydraulic codes Thyc and Vipre- 
02 on Vatican experiment, 20:12792 (R;FR;In French) 

Thyc, a 3D thermal-hydraulic code for rod bundles. Recent de- 
velopments and validation tests, 20:12789 (R;FR;In French) 

DEPLETED URANIUM 
Depleted uranium plasma reduction system study, 20:12152 
(R;US) 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DEPTH 

Accuracy of seismic velocity on well logging, 20:12654 (IA;JP;In 
Japanese) 

Optimization of dynamite depth for seismic surveys. Part 5, 
20:12659 (IA;JP;In Japanese) 

Optimization of dynamite source depth for seismic surveys. Part 
6. Reflection seismic survey with charge depth determined by 
near-surface soil information, 20:12660 (IA;JP;In Japanese) 

Vertical electric sounding at Motooka and Kuwabara areas in 
Fukuoka city, 20:12679 (IA;JP;In Japanese) 
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DESERTRON 

See SUPERCONDUCTING SUPER COLLIDER 
DESONOX PROCESS 

See COMBINED SOXNOX PROCESSES 
DESOXYRIBONUCLEIC ACID 

See DNA 
DETECTION 

See also RADIATION DETECTION 

SEISMIC DETECTION 

Fracture detection method utilizing high magnetic permeability 
fluid tracer. Part 8. Depth correction using gamma-ray log, 
20:12677 (IA;JP;In Japanese) 

Theoretical study of limitation on the locating distance of a bore- 
hole radar, 20:13409 (IA;JP;in Japanese) 

DETECTION (RADIATION) 
See RADIATION DETECTION 
DETECTION (SEISMIC) 
See SEISMIC DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATIONS 
Investigation of HE driven cylindrical liner, 20:13355 (R;US) 
DETONATORS 

Development of an automated fuzing station for the future ar- 

mored resupply vehicle, 20:13726 (R;US) 
DEUTERIUM 

Depth profiling of deuterium in solids using nuclear reactions., 
20:13288 (IA;UA;In Russian) 

Deuterium thermodesorption from pyrographite materials., 
20:13263 (IA;UA;in Russian) 

Stable isotopes use in hydrogeology studies of mineral and ther- 
mal waters (Lindoia region, Sao Paulo, Brazil), 20:13873 
(|;BR;In Portuguese) 

Thermodesorption of deuterium implanted into Ni at T ~ 100 K., 
20:13193 (IA;UA;In Russian) 

Thermodesorption of ion-implanted deuterium from thin films 
and bulk titanium samples., 20:13192 (IA;UA;In Russian) 

DEUTERIUM TARGET 

p-catalyzed fusion reactions in a mixture of hydrogen isotopes, 
20:14515 (RA;RU) 

Study of low energy pion-nucleus interaction, 20:14387 (RA;RU) 

DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON BEAMS 

Energy loss of carbon transmitted 1-MeV H2* ions, 20:14404 

(IA;JP) 
DEUTERON REACTIONS 

Coherent Meson Production in the dp — %HeX Reaction, 
20:14381 (RA;XJ) 

Energy Spectra of --Quanta from d-Propane Interactions at Mo- 
mentum Pg = 1.25 GeV/c per Nucleon, 20:14382 (RA;XJ;In 
Russian) 

Tensor Analyzing Power T29 for dt + '* C p+ X at @p = 0° in 
the Region of High Internal Momenta in the Deuteron, 
20:14378 (RA;XJ) 

The tensor analyzing power Tao in deuteron break-up reactions 
within the Bethe-Salpeter formalism, 20:14348 (R;DE) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEVELOPING COUNTRIES 
See also ARGENTINA 
BAHRAIN 
IRAN 
IRAQ 
KUWAIT 
MALAYSIA 
OMAN 
PHILIPPINES 
QATAR 
REPUBLIC OF KOREA 
SAUDI ARABIA 
ZAMBIA 





Basic survey on efficiency heightening of energy consumption in 
the developing countries. Exchange of engineers (indonesia), 
20:13034 (R;JP;In Japanese) 

DEVICES 
See EQUIPMENT 
DIABLO CANYON-1 REACTOR 

Nuclear Regulatory Commission issuances. Volume 40, Num- 

ber 5, 20:12836 (R;US) 
DIABLO CANYON-2 REACTOR 

Nuclear Regulatory Commission issuances. Volume 40, Num- 

ber 5, 20:12836 (R;US) 
DIAGENESIS 

Testing the correlation between seismic stratigraphy, diagenesis 
and physical rock properties: Evaluation of fluid flow during 
early and late diagenesis. Progress report, April 15, 1994— 
April 14, 1995, 20:12094 (R;US) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 

See LIMITERS 

DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 

Narrow Dibaryon Resonances with Isotopic Spin | = 2, 20:14318 
(RA;XJ) 

Search for narrow dibaryon resonances in the proton-proton 
bremmsstrahlung reaction at energy below the pion threshold, 
20:14290 (RA;RU) 

DIELECTRIC MATERIALS 
ECR plasma-assisted deposition of AlsO3 and dispersion- 
strengthened AlO2, 20:13235 (R;US) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 

Development of low-expansion ceramics with strength retention 
to elevated temperatures. Final report, 20:13231 (R;US) 

Specific gas turbines for extreme peak-load, 20:12986 (R;FR;In 
French) 

Testing of exhaust cleaning methods for diesel engines in land- 
based and marine applications, 20:12745 (RA;Fl) 

Three-dimensional computer modeling of hydrogen injection 
and combustion, 20:12606 (R;US) 

DIESEL MOTORS 
See DIESEL ENGINES 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 

Approximation of a solution for a K-positive definite operator 
equation, 20:14148 (R;XA) 

Existence of positive solutions of higher order ordinary differen- 
tial equations, 20:14158 (R;XA) 

Existence results for differential equations with deviating argu- 
ments, 20:14150 (R;XA) 

On the existence of solutions for functional differential equa- 
tions, 20:14151 (R;XA) 

DIFFRACTION 

See also NEUTRON DIFFRACTION 

Crosswell reflection imaging using diffraction stack method, 
20:12663 (IA;JP;In Japanese) 

DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION GRATINGS 

NIR high-efficiency subwavelength diffractive structures in semi- 
conductors, 20:13706 (R;US) 

Reflection of neutrons from an optical grating, 20:14459 (R;US) 

DIGESTER GAS 
See METHANE 
DIGITAL SYSTEMS 
Environmental testing of a prototypic digital safety channel, phase 
|: System design and test methodology, 20:12754 (R;US) 
DIMETHYLBENZENES 
See XYLENES 
DINING CAR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
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DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIRECTIONAL DRILLING 
Horizontal oil well applications and oil recovery assessment. 
Volume 1: Success of horizontal well technology, Final report, 
20:12105 (R;US) 
Method for cutting steam heat losses during cyclic steam injec- 
tion of wells. Fourth quarterly report, 20:12108 (R;US) 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISKS (MAGNETIC) 
See MAGNETIC DISKS 
DISMANTLEMENT (NUCLEAR WEAPONS) 
See NUCLEAR WEAPONS DISMANTLEMENT 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPLACEMENT FLUIDS 
Surfactant-enhanced alkaline flooding for light oil recovery. [An- 
nual report], 1993-1994, 20:12107 (R;US) 
DISPLACEMENT GAGES 
Fiber-optic displacement sensors on the Hunters Trophy UGT 
impulse gauge experiments, 20:13734 (R;US) 
DISPLAY DEVICES 
See also INTERACTIVE DISPLAY DEVICES 
Flat panel planar optic display, 20:13412 (R;US) 
Low-voltage cathodoluminescence of europium-activated yt- 
trium orthovanadate, 20:13281 (R;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPOSAL WELLS 
Hanford well custodians. Revision 1, 20:12479 (R;US) 
DISSOCIATING GASES 
Sensor for measuring the atomic fraction in highly dissociated 
hydrogen, 20:13716 (R;US) 
DISSOLVED MATERIALS 
See SOLUTES 
DISTANCE 
Theoretical study of limitation on the locating distance of a bore- 
hole radar, 20:13409 (IA;JP;In Japanese) 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTRIBUTION FUNCTIONS 
Fitting: Subroutine to fit four-moment probability distributions to 
data, 20:14670 (R;US) 
DISTRICT HEATING 
Economic consequences of extra by-passes in district heating 
networks. Investment-, running- and maintenance costs, 
20:13127 (R;SE;iIn Swedish) 
DIVERTORS 
Liquid metal cooled divertor for ARIES, 20:14570 (R;US) 
Neutral gas compression in the Alcator C-Mod divertor, experi- 
mental observations, 20:14568 (R;US) 
DNA 
See also OLIGONUCLEOTIDES 
Laser desorption mass spectrometry for DNA analysis and se- 
quencing, 20:13882 (R;US) 
DNA ADDUCTS 
New fluorescence methodology for detecting DNA adducts. Fi- 
nal progress report, May 1, 1991—November 30, 1994, 
20:14066 (R;US) 
DNA SEQUENCING 
Laser desorption mass spectrometry for DNA analysis and se- 
quencing, 20:13882 (R;US) 
DNA-CLONING 
Selected techniques in recombinant DNA technology, 20:13921 
(RA;XA) 
DNB 
See DEPARTURE NUCLEATE BOILING 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
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DOCUMENTATION 


DOCUMENTATION 
The making of a successful seminar: Pacific Northwest Labora- 
tory’s “Quest for Quality”, 20:14701 (R;US) 
DOMAIN STRUCTURE 
Application of time domain EM survey in petroleum exploration, 
20:12085 (IA;JP;in Japanese) 
Application of time domain EM survey in tunnel engineering. 
Part 3, 20:13710 (IA;JP;in Japanese) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPED MATERIALS 
The doping induced quantum bond states within the Haldane 
gap, 20:14479 (R;XA) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE RATES 
Dose rate calculations for the removal of the mixer pump from 
Tank 101 SY, 20:12428 (R;US) 
The Sandia total-dose estimator: SANDOSE description and 
user guide, 20:14429 (R;US) 
DOSEMETERS 
Electronic personnel dosimeter use in lower energy photon and 
beta environments for low exposure dose tracking and con- 
trol, 20:14056 (RA;US) 
DOSES 
See also RADIATION DOSES 
DARTAB. Airborne Radionuclide & Health Effects, 20:14656 
(CM;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
Comparison of old and new ICRP models for respiratory tract 
dosimetry, 20:14034 (R;US) 
DOUBLET-3 DEVICE 
Nondimensional transport scaling in Dill-D: Bohm versus gyro- 
Bohm resolved, 20:14507 (R;US) 
UEDGE and DEGAS modeling of the DIIIl-D scrape-off layer 
plasma. Revision 1, 20:14591 (R;US) 
Wall stabilization of rotating high 6 discharges in DIII-D, 
20:14504 (R;US) 
DOUGLAS POINT SITE 
See POWER PLANTS 
DRILL CORES 
Computed microtomography of 
20:12083 (R;US) 
X-ray tomography of preserved samples from the Geysers sci- 
entific corehole, 20:12695 (R;US) 
DRILL HOLES 
See BOREHOLES 
DROPLETS 
A new laser grating velocimeter-granulometer for highly concen- 
trated wet steam flows, 20:13718 (R;FR;in French) 
DRY STORAGE 
Acceptance criteria for interim dry storage of aluminum-clad fu- 
els, 20:12458 (R;US) 
DRYERS 
Evaluation of an industrial gas-fired IR dryer, 20:13119 (R;SE;In 
Swedish) 
DRYOUT 
Study on hydrodynamically induced dryout and post dryout im- 
portant to heavy water reactors, 20:12953 (R;US) 
DUAL-PURPOSE POWER PLANTS 
Estimation of external costs of energy production in Finland, 
20:12729 (RA;Fl) 
DUBAI 
See UNITED ARAB EMIRATES 
DUCTS 
Energy impacts of attic duct retrofits in Sacramento houses, 
20:13078 (R;US) 
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Field measurement of the interactions between heat pumps and 
attic duct systems in residential buildings, 20:13080 (R;US) 
DUST COLLECTORS 
The Yucca Mountain Project prototype air-coring test, U12g tun- 
nel, Nevada test site, 20:12472 (R;US) 
DUSTS 
Regulation of the formation of reactive oxygen intermediates by 
dust-induced activation of alveolar macrophages, 20:14092 
(IA;DE;In German) 
DYE LASERS 
High-power optical-fiber transport network, 20:12145 (RA;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
A new shared-memory programming paradigm for molecular dy- 
namics simulations on the Intel Paragon, 20:14162 (R;US) 
Code linkages for occupant safety during roadside impact simu- 
lations, 20:14676 (R;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 162 
On the relation between the statistical +~-decay and the level 
density in '®@Dy, 20:14395 (R;NO) 
DYSPROSIUM 163 TARGET 
On the relation between the statistical -~-decay and the level 
density in '®*Dy, 20:14395 (R;NO) 
DYSPROSIUM ALLOYS 
Crystal field and exchange interactions in DyT,Alg (T = Fe and 
Mn), 20:13151 (R;US) 


E 


E CODES 
EROSIONMOD1. Erosion Rates for Components in Contact 
With Fluid-Solids Systems, 20:14640 (CM;US) 
EARTH ATMOSPHERE 
See also |IONOSPHERE 
TROPOSPHERE 
Design of a fieldable laser system for a sodium-layer guide star, 
20:14195 (RA;US) 
IR DIAL performance modeling, 20:13798 (R;US) 
Remote measurement of ground temperature and emissivity, 
20:14125 (R;US) 
Remote sensing of the atmosphere by resonance Raman LI- 
DAR, 20:13749 (R;US) 
EARTHMOVING EQUIPMENT 
An integrated systems approach to remote retrieval of buried 
transuranic waste using a telerobotic transport vehicle, inno- 
vative end effector, and remote excavator, 20:12545 (R;US) 
EARTHQUAKES 
See also MICROEARTHQUAKES 
Ground vibration and earthquake motion of strong-motion obser- 
vatory site of Akita University, 20:12687 (IA;JP;in Japanese) 
Investigation of rifting processes in the Rio Grande Rift using 
data from an unusually large earthquake swarm. Final report, 
October 1, 1992—September 30, 1993, 20:14121 (R;US) 
EASTERN EUROPE 
See also UKRAINE 
IRP applied to district heating in Eastern Europe, 20:13125 (R;US) 
EBD FILMS 
See ENERGY BEAM DEPOSITION FILMS 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBIS 
See ELECTRON BEAM ION SOURCES 
ECHOGRAPHY 
See ULTRASONOGRAPHY 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 





ECOLOGY 

Savannah River Ecology Laboratory. Annual technical progress 
report of ecological research, period ending July 31, 1994, 
20:12558 (R;US) 

ECONOMIC ANALYSIS 

AEM. Arctic Economics Model, 20:14651 (CM;US) 

Economical analysis relating to the global warming issue, 
20:13007 (R;JP;in Japanese) 

Economies of vertical integration in Japanese electricity indus- 
try, 20:12751 (R;JP;in Japanese) 

ECONOMY 

Economies of vertical integration in Japanese electricity indus- 

try, 20:12751 (R;JP;In Japanese) 
ECOSYSTEMS 

See also TERRESTRIAL ECOSYSTEMS 

Analytical approach to ecophysiological forest modeling. Com- 
puter reference-information system, 20:14175 (R;XA) 

Environmental periodicity and the coexistence problem for two 
competing and dispersive species, 20:14176 (R;XA) 

Study of the analytical method of total ecobalance for industrial 
chemical products, 20:13780 (R;JP;in Japanese) 

EDDY CURRENT TESTING 

Automated eddy current signal processing: operation between 
declarative and procedural programming, 20:12812 (R;FR;In 
French) 

Tridimensional numerical modelling of an eddy current non de- 
structive testing process, 20:13396 (R;FR;In French) 

EDUCATIONAL FACILITIES 

See also SCHOOL BUILDINGS 

DOE Grant No. DE-FG07-90ER12990. Final report, 20:12909 
(R;US) 

Functional design criteria for the Hazardous Materials Manage- 
ment and Emergency Response (HAMMER) Training Center. 
Revision 1, 20:12567 (R;US) 

University Reactor Sharing Program. Final report, September 
30, 1992—September 29, 1994, 20:12910 (R;US) 

EDUCATIONAL TOOLS 

Energy education resources: Kindergarten through 12th grade, 
20:14599 (R;US) 

Testing the Theory. Technical report, September 1, 1992- 
August 31, 1994, 20:13338 (R;US) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 

See THERMAL EFFLUENTS 
EP 

See INDUSTRIAL PARKS 
EINSTEIN GRAVITATION THEORY 

See GENERAL RELATIVITY THEORY 
EINSTEINIUM ADDITIONS 

See ALLOYS 
ELASTOMERS 

See also RUBBERS 

Radial cutting torch. Technical progress report, September 1, 
1994—December 31, 1994, 20:12109 (R;US) 

ELDERLY PEOPLE 

Influence of a household’ holding more than one home-use air 
conditioners on the demand for air cooling. From the survey 
of the actual status of air conditioner use, 20:13077 (R;JP;In 
Japanese) 

ELECTRIC BATTERIES 
See also METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 

A lattice-gas model of the ion current across the solid interface: 
fast-ion conductor - intercalate, 20:14468 (R;XA) 

Lithium ion rechargeable systems studies, 20:12991 (R;US) 

Photovoltaic systems technology. Final report, 20:12639 
(R;DE;In German) 


ELECTRIC POWER SUBSTATIONS 


ELECTRIC CABLES 

See also SUPERCONDUCTING CABLES 

Conceptual design of a forced-flow-cooled 20-kA current lead 
using Ag-alloy-sheathed Bi-2223 high-temperature supercon- 
ductors, 20:12982 (R;US) 

ELECTRIC CONDUCTIVITY 
Resistivity imaging using EM tomography. Case history and in- 
terpretation, 20:14111 (IA;JP;In Japanese) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC COOPERATIVES 
See ELECTRIC UTILITIES 
ELECTRIC FIELDS 

Electric smog’ - non-ionizing electromagnetic fields and 
radiation. Seminar of the Zentrale Informationsstelle, Umwelt- 
beratung Bayern. Vol. 1, 20:14099 (I;DE;in German) 

Biological actions and effects of high-frequency fields, 20:14104 
(IA;DE;in German) 

Biological actions and effects of low-frequency fields, 20:14103 
(IA;DE;iIn German) 

Electromagnetic fields introduction to relevant issues, 
20:14100 (IA;DE;In German) 

High-frequency fields - health risk assessment, 
(IA;DE;in German) 

High-frequency fields - sources and exposure, 
(IA;DE;In German) 

Low-frequency fields - health risk assessment, 
(IA;DE;In German) 

Low-frequency fields - sources and exposure, 
(IA;DE;in German) 

ELECTRIC GENERATORS 
See also ALTERNATORS 
TURBOGENERATORS 

Halbach array motor/generators: A novel generalized electric 
machine, 20:13120 (R;US) 

Isotope powered Stirling generator for terrestrial applications, 
20:13411 (R;US) 

Segmentation of turbo generator and reactor coolant pump vi- 
bratory patterns: a syntactic pattern recognition approach, 
20:12786 (R;FR;In French) 

ELECTRIC IMPEDANCE 

Electrical characteristics of mortar, 20:13395 (IA;JP;In Japanese) 

Practical calculation of MT impedance tensor by a robust esti- 
mation technique, 20:12675 (IA;JP;in Japanese) 

ELECTRIC LOGGING 

See also INDUCTION LOGGING 

Improving the accuracy of electrical prospecting by incorporat- 
ing a-priori information, 20:12682 (IA;JP;in Japanese) 

Rock resistivity and porosity of granitic core samples, 20:12692 
(IA;JP;in Japanese) 

ELECTRIC MOTORS 

Halbach array motor/generators: A novel generalized electric 
machine, 20:13120 (R;US) 

Products of motor burnout. Second quarterly technical report, 
October 1, 1994—December 31, 1994, 20:13107 (R;US) 

ELECTRIC POWER 

See also HYDROELECTRIC POWER 

Advanced metering techniques in the federal sector, 20:12978 
(R;US) 

Demographic impacts of utility rate designs, 20:13048 (R;US) 

Electric power monthly, March 1995, 20:13049 (R;US) 

Monthly energy review: February 1995, 20:13036 (R;US) 

ELECTRIC POWER INDUSTRY 

Economies of vertical integration in Japanese electricity indus- 
try, 20:12751 (R;JP;in Japanese) 

Estimating potential stranded commitments for U.S. investor- 
owned electric utilities, 20:12999 (R;US) 

Nuclear Regulatory Commission issuances, January 1995. Vol- 
ume 41, Number 1, 20:12837 (R;US) 

Vereinigte Elektrizitaetswerke Westfalen (VEW). Annual report 
1993, 20:13050 (1;DE;in German) 

ELECTRIC POWER SUBSTATIONS 

See POWER SUBSTATIONS 


20:14106 
20:14102 
20:14105 


20:14101 
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ELECTRIC POWER SYSTEMS 


ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Capacity 
Handling uncertainty in quantitative estimates in integrated re- 
source planning, 20:13053 (R;US) 
Computerized Control Systems 
PCS. Power Control System, 20:14648 (CM;US) 
Data Acquisition Systems 
PCS. Power Control System, 20:14648 (CM;US) 
Economic Analysis 
DSM shareholder incentives: Current designs and economic 
theory, 20:12997 (R;US) 
Integrating photovoltaics 
20:12985 (R;US) 
Economic Policy 
Standard practice: Estimating the cost-effectiveness of coordi- 
nated DSM programs, 20:13040 (R;US) 
Energy Demand 
Electric power monthly: February 1995, with data for November 
1994, 20:13060 (R;US) 
Energy E 
Electric power monthly: February 1995, with data for November 
1994, 20:13060 (R;US) 
Investment 
Assessment of net lost revenue adjustment mechanisms for util- 
ity DSM programs, 20:13056 (R;US) 
DSM shareholder incentives: Current designs and economic 
theory, 20:12997 (R;US) 
Legal incentives 
DSM shareholder incentives: Current designs and economic 
theory, 20:12997 (R;US) 
Load Management 
Automatic control of electric thermal storage (heat) under real- 
time pricing. Final report, 20:13083 (R;US) 
Demand-side management implementation and verification at 
Fort Drum, New York, 20:13124 (R;US) 
Energy impacts of attic duct retrofits in Sacramento houses, 
20:13078 (R;US) 
Estimating effects of energy planning on environmental impacts 
in the Western United States, 20:13014 (R;US) 
Industrial operations and maintenance energy measures: A re- 
view, 20:13126 (R;US) 
Relighting demonstration project Robins Air Force Base, Geor- 
gia, 20:13090 (R;US) 
Things you need to known about efficient showerheads, 
20:13092 (R;US) 
Management 
Interactions between energy efficiency and emission trading un- 
der the 1990 Clean Air Act Amendments, 20:13055 (R;US) 
Mathematical Models 
Estimating effects of energy planning on environmental impacts 
in the Western United States, 20:13014 (R;US) 
Planning 
Estimating effects of energy planning on environmental impacts 
in the Western United States, 20:13014 (R;US) 
Handling uncertainty in quantitative estimates in integrated re- 
source planning, 20:13053 (R;US) 
Power Generation 
Electric power monthly: February 1995, with data for November 
1994, 20:13060 (R;US) 
Pricing Regulations 
Standard practice: Estimating the cost-effectiveness of coordi- 
nated DSM programs, 20:13040 (R;US) 
Vertical Integration 
Integrating photovoltaics 
20:12985 (R;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 


into utility distribution systems, 


into utility distribution systems, 
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Adsorption air conditioner for electric vehicle applications. Revi- 
sion 1, 20:13137 (R;US) 

DOE/KEURP Site Operator Program: Year 4, Second quarter 
report, October 1~December 31, 1994, 20:13134 (R;US) 

Electric and hybrid vehicle program: Site operator program. 
Quarterly progress report, Apri-+June, 1994 (3rd quarter of 
FY-1994), 20:13136 (R;US) 

Electric vehicles - facts and arguments, 20:13135 (i;DE;In Ger- 
man) 

Lithium ion rechargeable systems studies, 20:12991 (R;US) 

Technology development goals for automotive fuel cell power 
systems. Final report, 20:13131 (R;US) 

Transportation R and D included in thermal and mechanical sci- 
ences program, 20:13133 (R;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
SWITCHES 

Acceptance test procedure: RMW Land Disposal Facility 
Project W-025, 20:12379 (R;US) 

Anatomy of power system blackouts and preventive strategies 
by rational supervision and control of protection systems, 
20:12748 (R;US) 

ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL SURVEYS 
See also ELECTROMAGNETIC SURVEYS 
RESISTIVITY SURVEYS 

Electrical characteristics of mortar, 20:13395 (IA;JP;In Japanese) 

Improving the accuracy of electrical prospecting by incorporat- 
ing a-priori information, 20:12682 (IA;JP;In Japanese) 

Reduction of influence of the noise from electrical prospecting 
data measured in the urbanized area, 20:14112 (IA;JP;In 
Japanese) 

ELECTRODES 

Depth enhancement techniques for the in situ vitrification pro- 
cess, 20:13849 (R;US) 

Practical resojution of electrical prospecting method, 20:12681 
(IA;JP;In Japanese) 

Vertical electric sounding at Motooka and Kuwabara areas in 
Fukuoka city, 20:12679 (IA;JP;In Japanese) 

ELECTROMAGNETIC FIELDS 

Electric smog’ - non-ionizing electromagnetic fields and 
radiation. Seminar of the Zentrale Informationsstelle, Umwelt 
beratung Bayern. Vol. 1, 20:14099 (1;DE;In German) 

Biological actions and effects of high-frequency fields, 20:14104 
(IA;DE;In German) 

Biological actions and effects of low-frequency fields, 20:14103 
(IA;DE;In German) 

Electromagnetic fields - introduction to relevant issues, 
20:14100 (IA;DE;In German) 

High-frequency fields - health risk assessment, 20:14106 
(IA;DE;in German) 

High-frequency fiekis - sources and exposure, 20:14102 
(IA;DE;In German) 

Low-frequency fields - health risk assessment, 20:14105 
(IA;DE;In German) 

Low-frequency fields - sources and exposure, 20:14101 
(IA;DE;In German) 

The ELF controversy, 20:14098 (R;US) 

Two-dimensional finite-difference modeling of diffusion of elec- 
tromagnetic fields for an infinite current line source, 20:12691 
(IA;JP;in Japanese) 

ELECTROMAGNETIC RADIATION 

See also GAMMA RADIATION 

LASER RADIATION 
THERMAL RADIATION 
TRANSITION RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 





Consideration of tomographic inversion and resolution in bore- 
hole radar, 20:13708 (IA;JP;ln Japanese) 
“Heavy light bullets” in electron-positron plasma, 20:14169(R;US) 
ELECTROMAGNETIC SURVEYS 
See also MAGNETOTELLURIC SURVEYS 
Application of time domain EM survey in tunnel engineering. 
Part 3, 20:13710 (IA;JP;In Japanese) 
Electromagnetic physical modeling. 8, 20:12693 (IA;JP;In 
Japanese) 
Geophysical data fusion for subsurface imaging, 20:12226 (R;US) 
Simulation of airborne electromagnetic measurements in three 
dimensional environments, 20:12331 (R;US) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAM ION SOURCES 
Developments in the electron gun simulation program, EGUN, 
20:13543 (R;US) 
ELECTRON BEAMS 
Crab crossing in a gamma-gamma collider, 20:13479 (R;US) 
Electron acceleration in preformed plasma channels with ter- 
awatt CO> laser, 20:13441 (R;US) 
Energetic charged particle beams for disablement of mines, 
20:13727 (R;US) 
Inverse free-electron laser accelerator development, 20:13440 
(R;US) 
Possibility in application of electron beam irradiation to plant 
quarantine of cut flowers, 20:12594 (IA;JP) 
ELECTRON CHANNELING 
A single crystal as a converter of the energy of relativistic elec- 
trons to +y-radiation., 20:14470 (IA;UA;In Russian) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON GUNS 
See also PIERCE ELECTRON GUNS 
A comparison of L-band and C-band rf guns as sources for 
inline-injection systems, 20:13485 (R;US) 
A high-power picosecond Nd:YAG/COz laser system for elec- 
tron guns, laser acceleration and FEL, 20:13489 (R;US) 
Developments in the electron gun simulation program, EGUN, 
20:13543 (R;US) 
ELECTRON REACTIONS 
EEDL. Evaluated Electron Data Library of the Lawrence Liver- 
more National Laboratory, USA. Summary documentation, 
20:14693 (R;XA) 
ELECTRON SPECTROSCOPY 
Internal conversion electron spectroscopy: 
study, 20:13580 (RA;FR;In French) 
ELECTRON-POSITRON COLLISIONS 
Results from ep-collisions in HERA relevance to cosmic rays, 
20:14288 (1A;HU) 
ELECTRON-POSITRON INTERACTIONS 
A note on the QCD corrections to forward-backward asymme- 
tries of heavy-quark jets in Z decays, 20:14273 (R;DE) 
Applications of the superflavor symmetry to heavy baryon- 
antibaryon pair production in electron-positron collision, 
20:14287 (R;XA) 
Complete initial state radiation to off-shell Z° pair production in 
e*e~ annihilation, 20:14276 (R;DE) 
Experimental prospects for SUSY in e*e~, 20:14309 (R;DE) 
Inclusive production of K*(892), »°(770), and w(783) mesons in 
the Yenergy region, 20:14255 (R;DE) 
Jet identification based on probability calculations using Bayes’ 
theorem, 20:13612 (R;DE) 
Kaons in flavour tagged B decays, 20:14253 (R;DE) 
Probing strongly-interacting electroweak dynamics through 
W*W~/ZZ ratios at future ete~ colliders, 20:14240 (R;US) 
ELECTRON-PROTON INTERACTIONS 
Charged-Current Interactions 
First measurement of the charged current cross section at 
HERA, 20:14261 (R;DE) 


decay scheme 


ELECTROSTATICS 


Deep Inelastic Scattering 

Determination of the strong coupling constant from jet rates in 
deep inelastic scattering, 20:14277 (R;DE) 

Energy flow and charged particle spectra in deep inelastic scat- 
tering at HERA, 20:14265 (R;DE) 

Extraction of the gluon density of the proton at small x, 
20:14270 (R;DE) 

Measurement of the proton structure function F2 in ep scattering 
at HERA, 20:14258 (R;DE) 

Measurement of the proton structure function F2(x,Q*) in the 
low x region at HERA, 20:14259 (R;DE) 

Observation of jet production in deep inelastic scattering with a 
large rapidity gap a HERA, 20:14266 (R;DE) 

On the kinematic reconstruction of deep inelastic scattering at 
HERA: the Zmethod, 20:14279 (R;DE) 

Scaling violations of the proton structure function F2 at small x, 
20:14260 (R;DE) 

Inclusive Interactions 

A search for excited fermions in electron-proton collisions at 
HERA, 20:14268 (R;DE) 

Inclusive charged particle cross sections in photoproduction at 
HERA, 20:14263 (R;DE) 

Measurement of inclusive jet cross sections in photoproduction 
at HERA, 20:14257 (R;DE) 

Measurement of the proton structure function F2(x,Q*) in the 
low x region at HERA, 20:14259 (R;DE) 

Search for excited electrons using the ZEUS detector, 20:14254 
(R;DE) 

Multiple Production 

Jet identification based on probability calculations using Bayes’ 
theorem, 20:13612 (R;DE) 

Photoproduction of jets at HERA: comparison of next-to-leading 
order calculation with ZEUS data, 20:14280 (R;DE) 

Quasi/-Elastic Scattering 
Measurement of total and partial photon proton cross sections 
at 180 GeV center of mass energy, 20:14264 (R;DE) 
Reviews 
New experimental results at HERA, 20:14269 (R;DE) 
Recent results from the H1 experiment at HERA, 20:14271 (R;DE) 
SemF-inclusive Interactions 
Observation of events with a large rapidity gap in deep inelastic 
scattering at HERA, 20:14256 (R;DE) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also MICROWAVE EQUIPMENT 
POWER SUPPLIES 
RADIO EQUIPMENT 

DOE Grant No. DE-FG07-90ER12990. Final report, 20:12909 
(R;US) 

ELECTRONIC STRUCTURE 

Electronic properties of large metal clusters in Jellium and 
pseudo-jellium models, 20:14432 (R;FR) 

The effects of correlation, relativity, quantum electrodynamics, 
nuclear size and parity non-conservation in alkali atoms and 
alkali-like ions, 20:14434 (R;XA) 

ELECTROREFINING 
Electrorefining “N” reactor fuel, 20:12897 (R;US) 
ELECTROSTATIC PRECIPITATORS 

A study of toxic emissions from a coal-fired power plant utilizing 
an ESP while demonstrating the ICCT CT-121 FGD Project. 
Final report, 20:12736 (R;US) 

Aerosol particle collection mechanisms in the electrostatic pre- 
cipitator, 20:12740 (RA;Fl) 

ELECTROSTATIC WAVES 

See PLASMA WAVES 

ELECTROSTATICS 

Electric field of not completely symmetric systems earthed 
sphere-uniformly charged dielectric plan, 20:14172 (R;XA) 

Potential distribution and discharge initiation potential in dielec- 
tric plane in the presence of earthed sphere, 20:14173 (R;XA) 

Technical report: Electric field in not completely symmetric sys- 
tems, 20:14171 (R;XA) 
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ELECTROWEAK MODEL 


ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
ELEMENT ABUNDANCE 
The concentration-estimation problem for multiple-wavelength 
differential absorption lidar, 20:13323 (R;US) 
EMBANKMENTS 
Geomorphic stability field reconnaissance site visit, Canonsburg, 
Pennsylvania, December 1992. Final report, 20:12492 (R;US) 
EMERGENCY ENERGY CONSERVATION ACT 
See EMERGENCY PLANS 
ENERGY CONSERVATION 
EMERGENCY PLANS 
Application of a geographic information system for radiologic 
emergency response, 20:12536 (R;US) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMERY OPERATION 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
EMISSION 
Analysis of global economic instruments for CO2 emission re- 
duction. Equity and efficiency, 20:13002 (R;JP;In Japanese) 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
Use of emission spectroscopy as a tool for optimization of 
plasma hearth operation for hazardous waste thermal treat- 
ment, 20:12200 (R;US) 
EMPLOYEES 
See PERSONNEL 
ENDF 
See NUCLEAR DATA COLLECTIONS 
ENERGETIC SOLAR PARTICLES 
See SOLAR PARTICLES 
ENERGY 
See also FREE ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
Energy education resources: Kindergarten through 12th grade, 
20:14599 (R;US) 
ENERGY AUDITS 
Fort Irwin integrated resource assessment. Volume 3: Sitewide 
Energy Project identification for buildings and facilities, 
20:13114 (R;US) 
ENERGY BEAM DEPOSITION FILMS 
Characterization and control of wafer charging effects during 
high-current ion implantation, 20:13419 (R;US) 
ECR plasma-assisted deposition of AlpO3 and dispersion- 
strengthened AlO2, 20:13235 (R;US) 
ENERGY CONSERVATION 
Basic survey on efficiency heightening of energy consumption in 
the developing countries. Cooperation for the efficiency 
heightening of oil consumption (Malaysia), 20:13012 (R;JP;in 
Japanese) 
Energy conservation in Bremen. Annual report on energy. 1991 
update, 20:13033 (1;DE;In German) 
Learning about saving energy, 20:13129 (R;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
An approach to understanding, representing, and managing un- 
certainty in integrated resource planning, 20:13054 (R;US) 
Analysis of energy consumption in car transportation. Actual sta- 
tus of district transportation (truck) in the metropolitan area, 
and influence of the NOx law, 20:13099 (R;JP;In Japanese) 
Monthly energy review, March 1995, 20:13059 (R;US) 
ENERGY CONVERSION 
Review and analysis of the 1980-1989 biomass thermochemical 
conversion program, 20:12617 (R;US) 
ENERGY DEMAND 
Model documentation report: Commercial sector demand mod- 
ule of the national energy modeling system, 20:12992 (R;US) 
ENERGY DISSIPATION 
See ENERGY LOSSES 
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ENERGY EFFICIENCY 
A manual for the economic evaluation of energy efficiency and 
renewable energy technologies, 20:12998 (R;US) 
What is a low-energy house and who cares?, 20:13081 (R;US) 
ENERGY INFORMATION ADMINISTRATION 

See US ENERGY INFORMATION ADMINISTRATION 
ENERGY INTEGRATED INDUSTRIAL PARKS 

See INDUSTRIAL PARKS 
ENERGY LOSSES 

Investigation of high-temperature superconducting flywheel en- 

ergy storage devices, 20:12987 (R;JP;In Japanese) 
ENERGY MANAGEMENT 
EIA new releases, 20:12994 (R;US) 
ENERGY MODELS 

Documentation of the Oil and Gas Supply Module (OGSM). Ap- 
pendix, Model developers report, 20:12122 (R;US) 

Model documentation: Natural gas transmission and distribution 
model of the National Energy Modeling System. Volume 1, 
20:12137 (R;US) 

Recommendations for the development of cost minimized com- 
binations of renewable energies - elaborated for four types of 
model communities in North-Rhine Westphalia. 10. technical 
report, 20:13062 (R;DE;In German) 

ENERGY OPERATORS 

See HAMILTONIANS 

ENERGY POLICY 

Energy conservation in Bremen. Annual report on energy. 1991 

update, 20:13033 (|;DE;In German) 
ENERGY POLICY AND CONSERVATION ACT 
See US ENERGY POLICY AND CONSERVATION ACT 


ENERGY RESEARCH ADVISORY BOARD 
See RESEARCH PROGRAMS 


ENERGY SOURCE DEVELOPMENT 
Data on development of new energy technologies, 20:14700 
(R;JP;In Japanese) 
Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 
Technical and Analytical Support Services to the Office of Envi- 
ronmental Analysis, Office of Environment, Safety and Health. 
Final report, 20:13005 (R;US) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
Monthly energy review, March 1995, 20:13059 (R;US) 
ENERGY SUBSTITUTION 
Data on development of new energy technologies, 20:14700 
(R;JP;In Japanese) 
ENERGY SUPPLIES 
Projection of the possible use of renewable energy sources 
including energy saving in North-Rhine Westphalia. 11. tech- 
nical report, 20:13063 (R;DE;In German) 
Short-term energy outlook annual supplement, 1993, 20:13037 
(R;US) 
Short-term energy outlook, Quarterly projections. Third quarter 
1993 (Contains special section on compliance with the Clean 
Air Act Amendments of 1990.), 20:13038 (R;US) 
ENERGY SYSTEMS 
See also BINARY-FLUID SYSTEMS 
COOLING SYSTEMS 
GEOPRESSURED SYSTEMS 
HEAT DISTRIBUTION SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
LIGHTING SYSTEMS 
NATURAL GAS DISTRIBUTION SYSTEMS 
POWER SYSTEMS 
SPACE HVAC SYSTEMS 
Lifecycle data on energy production in Finland, 20:13001 (RA;Fl) 
ENERGY-LEVEL TRANSITIONS 
Insights on the local density approximation plasma polarization 
shift as provided by the optimum potential method, 20:14555 
(R;US) 





ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
REACTOR PROTECTION SYSTEMS 

Assessing environmental compatibility of new technologies for 
use in nuclear power plants, 20:12951 (R;US) 

Assessment of MIT and UCB wall condensation tests and of the 
pre-release RELAP5/MOD3.2 code condensation models, 
20:12963 (R;US) 

K West basin isolation barrier leak rate test, 20:12367 (R;US) 

ENGINEERING 
See also CIVIL ENGINEERING 
ENVIRONMENTAL ENGINEERING 
HUMAN FACTORS ENGINEERING 
RESERVOIR ENGINEERING 

TALK - simulating accelerator radiation environments, 20:14126 
(RA;US) 

Testing the Theory. Technical report, September 1, 1992- 
August 31, 1994, 20:13338 (R;US) 

ENGINEERING PERSONNEL 

See ENGINEERS 

ENGINEERING TEST REACTOR 
See ETR REACTOR 
ENGINEERS 

Basic survey on efficiency heightening of energy consumption in 
the developing countries. Exchange of engineers (Indonesia), 
20:13034 (R;JP;ln Japanese) 

ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
1993 annual report of the Institut fuer Erdoel- und Erdgas- 
forschung, 20:12111 (1;DE;lIn German) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 

Energy systems programs funded by the Assistant Secretary for 
Environment, Safety and Health: FY 1993-FY 1994, 
20:13013 (R;US) 

Investigation on comprehensive fossil fuel cycle analysis and 
assessment approach as viewed from the global environ- 
ment, 20:12726 (R;JP;In Japanese) 

ENVIRONMENTAL EFFECTS 

Fiscal 1992 geothermal development promotion survey report 
(No.33). Influence on the environment in Okushiri area, 
20:12650 (R;JP;In Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.34). Influence on the environment in Kaminoyu and San- 
tai Area, 20:12700 (R;JP;In Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.35). Influence on the environment in the south of 
Mizuwake Pass, 20:12699 (R;JP;In Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.36). Influence on the environment around Mt. Amemasu, 
20:12698 (R;JP;in Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.38). Influence on the environment in the west of Mt. Aso, 
20:12697 (R;JP;In Japanese) 

SIHTI 2 - Energy and environmental technology. Yearbook 1993 
of the research programme, 20:13799 (R;Fl) 

The international arctic seas assessment project (IASAP), 
20:12469 (RA;XA) 

ENVIRONMENTAL ENGINEERING 

Research on the establishment of the database system for R 
and D on the innovative technology for the earth, 20:14699 
(R;JP;In Japanese) 

ENVIRONMENTAL IMPACTS 

Participation in the international comparison of probabilistic con- 
sequence assessment codes organized by OECD/NEA and 
CEC. Final Report, 20:13790 (R;Fl;In Finnish) 

SIHTI 2 - Energy and environmental technology. Yearbook 1993 
of the research programme, 20:13799 (R;Fl) 

ENVIRONMENTAL PARKS 
See NATURE RESERVES 


ETA-700 RESONANCES 


ENVIRONMENTAL POLICY 
Environmental report 1993, 20:12477 (R;US) 
ENVIRONMENTAL QUALITY 

See also WATER QUALITY 

2nd annual report of the research program ’Environment and 
Health’ (PUG). Summarizing reviews of the program manage- 
ment, 20:13775 (I;DE;In German) 

Measurements of very low radioactivities in environmental sam- 
ples: Ge HP detectors installed in Modane underground 
laboratory, 20:13862 (RA;FR;In French) 

ENVIRONMENTAL TRANSPORT 

See also RADIONUCLIDE MIGRATION 

Air quality investigations of the Sandia National Laboratories Sol 
se Mete Aerial Cable Facility, 20:13786 (R;US) 

EPCA 

See US ENERGY POLICY AND CONSERVATION ACT 
EPIDEMIOLOGY 

Nearest neighbor analysis in one dimension, 20:13915 (R;US) 
EPOXIDES 

Epoxy and acrylate stereolithography resins: In-situ measure- 

ments of cure shrinkage and stress relaxation, 20:13275 (R;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSILON RESONANCES 
See MESONS 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
MACHINERY 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
PORTABLE EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
SAMPLERS 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 

Development of a light weight seismic source, CJM-MINI 65 im- 

pactor, 20:12664 (IA;JP;In Japanese) 
EQUIPMENT PROTECTION DEVICES 

CENRTC Project #2F3EOA, OCB A-376, acceptance test pro- 
cedure, 20:12980 (R;US) 

CENRTC Project #2F3EOA, OCB A-386, acceptance test pro- 
cedure, 20:12981 (R;US) 

ERGONOMICS 
See HUMAN FACTORS ENGINEERING 
EROSION 

EROSIONMOD1. Erosion Rates for Components in Contact 

With Fluid-Solids Systems, 20:14640 (CM;US) 
ERRORS 

Synthetic seismograms by using a pseudospectral method. 5. 
Optimized differential operator for decaying high frequency 
noise, 20:14119 (IA;JP;in Japanese) 

ESCA 
See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 

Detection of enteroinvasive Escherichia coli on a colony blot filter 
paper by hybridization with a 17 kb probe, 20:13894 (RA;XA) 

Microsphere fluoroimmunoassay for microorganisms: An up- 
date, 20:13909 (R;US) 

ETA MESONS 
Direct measurements of the branching ratio for the decay of the 
n-meson into two photons, 20:14294 (RA;RU) 
ETA-549 
See ETAMESONS 
ETA-700 RESONANCES 
See MESONS 
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ETHANOL 


ETHANOL 

Life cycle assessment of ethanol from sorted household wastes 
with the Concentrated Hydrochloric Acid Process, 20:12615 
(R;SE;In Swedish) 

ETHANOL FUELS 

Life cycle assessment of ethanol from sorted household wastes 
with the Concentrated Hydrochloric Acid Process, 20:12615 
(R;SE;In Swedish) 

ETHINE 

See ACETYLENE 
ETHNIC GROUPS 

See MINORITY GROUPS 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE POLYMERS 

See POLYETHYLENES 
ETHYNE 

See ACETYLENE 
ETR REACTOR 

Abbreviated sampling and analysis plan for planning decontami- 
nation and decommissioning at Test Reactor Area (TRA) 
facilities, 20:12961 (R;US) 

EUCALYPTUSES 

Short-rotation eucalypt plantations in Brazil: Social and environ- 
mental issues, 20:12624 (R;US) 

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 

See CERN 

EUROPIUM OXIDES 

Elastic and optical behaviour of some europium monochalco- 
genides, 20:14450 (R;XA) 

Observations of CEF-split intermultiplet transitions in optically 
opaque EuBazCu3;07 using inelastic neutron scattering, 
20:14457 (R;US) 

EUROPIUM SULFIDES 
Elastic and optical behaviour of some europium monochalco- 
genides, 20:14450 (R;XA) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVALUATION 

Investigation on working out the global regeneration plan, 

20:13779 (R;JP;iIn Japanese) 
EVAPORATORS 

See also SOLAR STILLS 

Implementation of a model reference adaptive control system 
using neural network to control a fast breeder reactor evapo- 
rator, 20:12881 (IA;JP) 

EVOLUTION 

See BIOLOGICAL EVOLUTION 
EXCAVATORS 

See EARTHMOVING EQUIPMENT 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCRETION ANALYSIS 

See PERSONNEL MONITORING 
EXECUTIVE CODES 

TIDY6.21. Utility to Edit FORTRAN Source Code, 20:14638 
(CM;US) 

EXHAUST GASES 

Air quality investigations of the Sandia National Laboratories Sol 
se Mete Aerial Cable Facility, 20:13786 (R;US) 

Correlation between motor vehicle-caused emissions and in- 
halative sensitization through pollenallergens - experimental 
investigations in an animal model, 20:14091 (IA;DE;in German) 

EXHAUST SYSTEMS 

HC-21C off-gas test procedure. Revision 1, 20:12362 (R;US) 

Preliminary safety evaluation, Project W-059, B Plant canyon 
ventilation upgrade, 20:12384 (R;US) 

EXINITE 

Preliminary evaluation of resinite recovery from Illinois coal. 
[Quarterly] technical report, September 1—November 30, 
1994, 20:12014 (R;US) 

EXOTIC RESONANCES 
Search for exotic particles at CDF, 20:14285 (R;US) 
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EXPERIMENTAL CHANNELS 
Neutron dosimetry of the HFIR hydraulic facility, 20:12933 (R;US) 
EXPERIMENTAL DATA 

Examination in predominant frequency of 
20:12686 (IA;JP;In Japanese) 

Temperature gradient map of the Japanese islands based on 
borehole logging data, 20:12703 (IA;JP;In Japanese) 

EXPERIMENTAL FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 

EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
EXPLORATION 

See also GEOTHERMAL EXPLORATION 

Fiscal 1992 geothermal development promotion survey report 
(No.36). Influence on the environment around Mt. Amemasu, 
20:12698 (R;JP;In Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.38). Influence on the environment in the west of Mt. Aso, 
20:12697 (R;JP;In Japanese) 

Report of investigation on the geothermal development and en- 
vironment for the spa. Part 2, 20:12701 (R;JP;In Japanese) 

EXPLORATORY WELLS 

Final report for SNL/NM environmental drilling project, 20:13027 

(R;US) 

EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
NUCLEAR EXPLOSIVES 

Characterization of explosives processing waste decomposition 
due to composting. Final report, 20:13847 (R;US) 

LLNL electro-optical mine detection program, 20:13729 (R;US) 

EXPOSURE (RADIATION DOSES) 

See RADIATION DOSES 

EXTENSIVE AIR SHOWERS 

‘Muon Eye’ as the new EAS detector, 20:13639 (IA;HU) 

Cerenkov pulse shape of gamma and hadronic uhe air showers. 
Fit to analytical formulae, 20:13654 (IA;HU) 

Cherenkov water detector for EAS core 
20:13657 (IA;HU) 

Difference of EAS parameters measured by selection according 
to shower size of flux of Cherenkov light and the problem of 
energy spectrum bend existence at 10'> eV, 20:13630 (IA;HU) 

Longitudinal development of EAS at 3 x 10'®-10'” eV using the 
results of Cherenkov light study, 20:13633 (IA;HU) 

Measurement of the EAS time structure with the KASCADE- 
array, 20:13650 (IA;HU) 

Muons in extensive air showers and the cosmic ray composition 
near the knee, 20:14417 (IA;HU) 

The main properties of long flying component of cosmic rays, 
20:13632 (IA;HU) 

The optimization of the angular resolution for EAS of the 
HEGRA scintillator array, 20:13651 (IA;HU) 

EXTRACTION COLUMNS 

A fine coal circuitry study using column flotation and gravity sep- 
aration. Technical report, September 1—-November 30, 1994, 
20:11975 (R;US) 

PRTR ion exchange vault column sampling, 20:12975 (R;US) 

EYES 


Long-range eye tracking: A feasibility study, 20:13362 (R;US) 


microtremors, 


investigations, 


gE 


F CODES 

FUELS DATA. Model Verification Fuel Rod Data, 20:14657 

(CM:US) 

F-1540 RESONANCES 

See MESONS 
FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 

See EDUCATIONAL FACILITIES 
FACILITIES (MAINTENANCE) 

See MAINTENANCE FACILITIES 





FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FALLOUT 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, main report, 
20:12891 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, appendices 
A and B, 20:12892 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment. Volume 3, 
Appendices C, D, E, F, and G, 20:12893 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, appendices 
A and B, 20:12892 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, main report, 
20:12891 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, appendices 
A and B, 20:12892 (R;US) 

FALLOUT PARTICULATES 

See FALLOUT 

FANS 
See BLOWERS 
FARADAY EFFECT 

Study of coherent optical fiber communication in electromag- 
netic field. 1. Fundamental experiment in magnetic field, 
20:14598 (R;JP;In Japanese) 

FARADAY GENERATORS 

See MHD GENERATORS 
FARADAY ROTATION 

See FARADAY EFFECT 
FARMS 

Develop a field grid system for yield mapping and machine con- 
trol. Quarterly report, January 1, 1995—March 31, 1995, 
20:13106 (R;US) 

FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 

FAUCETS (WATER) 
See WATER FAUCETS 
FAULTLESS EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
FEASIBILITY STUDIES 

Application of autonomous mobile patrol system for nuclear 
power plants, 20:12866 (IA;JP) 

Some advanced concepts of mobile robotics for plant inspection 
and maintenance, 20:12864 (IA;JP) 

FEDERAL ENERGY REGULATORY COMMISSION 

See US FERC 

FEDERAL REGION | 
See USA 
FEDERAL REGION Ii 
See USA 
FEDERAL REGION Ill 
See USA 
FEDERAL REGION IV 
See USA 
FEDERAL REGION IX 
See USA 
FEDERAL REGION V 
See USA 
FEDERAL REGION VI 
See USA 
FEDERAL REGION Vil 
See USA 


FERMENTATION ALCOHOL 


FEDERAL REGION Vill 
See USA 
FEDERAL REGION X 
See USA 
FEDERATION OF MALAYA 
See MALAYSIA 
FEED MATERIALS PLANTS 
See also FEED MATERIALS PRODUCTION CENTER 
Environmental Impacts 

Slope and bank erosional stability of the Canonsburg, Pennsyl- 

vania, UMTRA disposal site, 20:12464 (R;US) 
Hydrology 

Status of the ground water flow model for the UMTRA Project, 

Shiprock, New Mexico, site, 20:12463 (R;US) 
Mill Tailings 

Burrell, Pennsylvania, vicinty property Long-Term Surveillance 
Plan. Final report, 20:12491 (R;US) 

Development of an auditable safety analysis in support of a radi- 
ological facility classification, 20:12204 (R;US) 

Quality assurance project plan for the UMTRA technical assis- 
tance contractor hydrochemistry facility. Final report, 
20:12494 (R;US) 

Radiological surveillance of Remedial Action activities at the 
processing site, Ambrosia Lake, New Mexico, April 12-16, 
1993. Final report, 20:12493 (R;US) 

Radiological surveillance of Remedial Action activities at the pro- 
cessing site, Falls City, Texas. Final report, 20:13745 (R;US) 

Radioactive Waste Management 

The U.S. regulatory framework for long-term management of 

uranium mill tailings, 20:12207 (R;US) 
Remedial Action 

Baseline risk assessment of ground water contamination at the 
uranium mill tailings site near Durango, Colorado, 20:12501 
(R;US) 

Contaminant distributions at typical U.S. uranium milling facilities 
and their effect on remedial action decisions, 20:12490 (R;US) 

Economic impact study of the Uranium Mill Tailings Remedial 
Action Project in Colorado: Colorado State fiscal year 1994. 
Revision 1, 20:12500 (R;US) 

Engineering solutions to the long-term stabilization and isolation 
of uranium mill tailings in the United States, 20:12489 (R;US) 

Environmental assessment of remedial action at the Slick Rock 
uranium mill tailings sites, Slick Rock, Colorado, 20:12503 
(R;US) 

Mitigation and Monitoring Plan for impacted wetlands at the 
Gunnison UMTRA Project site, Gunnison, Colorado. Revision 
1 (Uranium Mill Tailings Remedial Action), 20:12498 (R;US) 

Radiological audit of remedial action activities at the processing 
sites Mexican Hat, Utah and Monument Valley, Arizona. Audit 
date: May 3-7, 1993, Final report, 20:12496 (R;US) 

Special study for the statistical evaluation of groundwater data 
trends. Final report, 20:12495 (R;US) 

UMTRA Project: Environment, Safety, and Health Plan, 
20:12502 (R;US) 

UMTRA water sampling technical (peer) review: Responses to 
observations, comments, and recommendations submitted by 
Don Messinger (Roy F. Weston, Inc.), 20:12497 (R;US) 

Uranium Mill Tailings Remedial Action Project, Surface Project 
Management Plan. Revision 1, 20:12499 (R;US) 

Waste minimization opportunities at the U.S. Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, Rifle, Colorado, site, 
20:12486 (R;US) 

FEED MATERIALS PRODUCTION CENTER 

Development and testing of the Minimum Additive Waste Stabi- 
lization (MAWS) system for Fernald wastes. Phase 1, Final 
report, 20:12209 (R;US) 

Laser surface cleaning, 20:12509 (R;US) 

Public participation at Fernald: FERMCO’s evolving role, 
20:12538 (R;US) 

Status report: Fernald site remediation, 20:12537 (R;US) 

Transport processes investigation: A necessary first step in site 
scale characterization plans, 20:13877 (R;US) 

FERMENTATION ALCOHOL 

See ETHANOL 
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FERMILAB COLLIDER DETECTOR 


FERMILAB COLLIDER DETECTOR 

CDF calorimeter and its upgrade, 20:13615 (R;US) 

Characteristics of the Lab-D laser test setup, 20:13620 (R;US) 

The DO detector upgrade, 20:13618 (R;US) 

FERMIONS 
See also LEPTONS 
QUARKS 
Chiral fermions on the lattice, 20:14222 (R;XA) 
FERNALD PRODUCTION PLANT 
See FEED MATERIALS PRODUCTION CENTER 
FERRATES 
Crystal and magnetic structure of stoichiometric YFe2Ox, 
20:13249 (R;US) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERROCYANIDES 
Evaluation of FTIR-based analytical methods for the analysis of 
Hanford Site waste, 20:12357 (R;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZERS 

See also SUPERPHOSPHATES 

Azolla as a nitrogen fertilizer in sustainable rice production, 
20:13993 (RA;XA) 

Evaluation of ammonium polyphosphate fertilizer as a carrier of 
zinc, 20:14001 (RA;XA) 

Fate of fertilizer nitrogen in soil under different cultivation, irriga- 
tion and fertilizer management practices, 20:13983 (RA;XA) 

Fertilization, sustainable agriculture and preservation of the en- 
vironment, 20:13978 (RA;XA) 

Manufacture of ammonium sulfate fertilizer from FGD-gypsum. 
Technical report, September 1-November 30, 1994, 20:12027 
(R;US) 

Phosphate fertilizer studies using **P dilution technique, 
20:13984 (RA;XA) 

Recycling of phosphorus in a rice-Azolla cultivation system, 
20:13995 (RA;XA) 

The dynamics of nitrate fertilizer in soil in the autumn and the ef- 
fect of farmyard manuring, 20:13982 (RA;XA) 

Use of '5N in determining the influence of fertilizer potassium on 
nitrogen uptake and utilization efficiency in cowpea and finger 
millet, 20:13980 (RA;XA) 

Use of '5N to determine the n-balance of Azolla-N and urea-N 
applied to wetland rice, 20:13994 (RA;XA) 

Use of double isotope °*P and 'N) technique in studies of fer- 
tilizer use efficiency in coffee trees, 20:13990 (RA;XA) 

FEYNMAN PATH INTEGRAL 

An improved heat kernel expansion from worldline path inte- 

grals, 20:14202 (R;DE) 
FFTF REACTOR 

An assessment of the viability of storing FFTF sodium in tank 
cars, 20:12172 (R;US) 

Conceptual design report, Sodium Storage Facility, Fast Flux 
Test Facility, Project F-031, 20:12169 (R;US) 

FFTF horizontal sodium storage tank preliminary thermal analy- 
sis, 20:12170 (R;US) 

FFTF vertical sodium storage tank preliminary thermal analysis, 
20:12171 (R;US) 

First FFTF local clad temperature tests with 7-pin bundles, 
20:12901 (R;US) 

Interface agreement for the management of FFTF Spent Nu- 
clear Fuel, 20:12173 (R;US) 

FIBER OPTICS 
Hot Springs-Garrison Fiber Optic Project, 20:12984 (R;US) 
FIBERS 

Man made mineral fibres - effects on morphology of the lung, 
20:14093 (IA;DE;in German) 

Metabolism of oxidants and anti-oxidant protective mechanisms 
in dust exposed human lung cells, 20:14090 (IA;DE;in German) 

New developments for sol-gel film and fiber processing, 
20:13279 (R;US) 

FIELD ALGEBRA 
Ward identities of higher order Virasoro algebra, 20:14210 (R;XA) 
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FIELD EFFECT TRANSISTORS 

Non-destructive inter-level dielectric via in-line process monitor- 
ing by atomic force microscopy, 20:13427 (R;US) 

Radiation effects on front-end electronics for noble liquid 
calorimetry, 20:13702 (R;US) 

FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 
Anomalous Ward identities in d-dimensional conformal theory, 
20:14216 (R;XA) 
Localization and diagonalization. A review of functional integral 
techniques for low-dimensional gauge theories and topologi- 
cal field theories, 20:14221 (R;XA) 
Quantum corrections and extremal black holes, 20:14224 (R;XA) 
FIELDS (ELECTRIC) 

See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 

See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 

See MAGNETIC FIELDS 
FILAMENTS 

Advanced materials, strands, and conductors for particle accel- 
erators. Technical report for the year 1994, 20:13171 (R;US) 

FILLER METALS 
Effect of nitrogen, titanium and strain ageing on the toughness 
of weld metals, 20:13179 (R;DE) 
FILMS 
See also ENERGY BEAM DEPOSITION FILMS 
SUPERCONDUCTING FILMS 
THIN FILMS 

New developments for sol-gel film and fiber processing, 

20:13279 (R;US) 
FILTERS 

See also AIR FILTERS 

105-KW Sandfiltter Backwash Pit sludge volume calculation, 
20:12177 (R;US) 

Evaluation of microporous carbon filters as catalysts for ozone 
decomposition, 20:13787 (R;US) 

Possibility of using S-wave of Yutsubo tomography, 20:12674 
(IA;JP;In Japanese) 

FINANCIAL INCENTIVES 
DSM shareholder incentives: Current designs and economic 
theory, 20:12997 (R;US) 

FINE CONTROL RODS 

See REGULATING RODS 
FINGERPRINTING (OIL SPILLS) 

See PATTERN RECOGNITION 
FINISHED OILS 

See PETROLEUM PRODUCTS 
FINITE DIFFERENCE METHOD 

Two-dimensional finite-ditference modeling of diffusion of elec- 
tromagnetic fields for an infinite current line source, 20:12691 
(IA;JP;in Japanese) 

FINLAND 

Availability statistics for thermal power plants 1993, 20:13052 
(R;DK;In Swedish, Finnish) 

The role of new production and emission-reduction technologies 
in the Finnish energy economy, 20:13128 (RA;Fl) 

FIRE EXTINGUISHERS 
New raw water supply for B-Plant fire foam system, 20:12572 
(R;US) 
FIREDAMP 
See METHANE 
FIRS 

Effects of acid deposition on calcium nutrition and health of 

Southern Appalachian spruce fir forests, 20:14065 (R;US) 
FISCHER-TROPSCH SYNTHESIS 

Development of a stable cobalt-ruthenium Fisher-Tropsch cata- 
lyst. Final report, 20:11985 (R;US) 

Development of precipitated iron Fischer-Tropsch catalysts. 
Quarterly technical progress report, October 1, 1994— 
December 31, 1994, 20:13308 (R;US) 





Fischer-tropsch synthesis in supercritical fluids. Quarterly tech- 
nical progress report, October 1, 1994—December 21, 1994, 
20:11996 (R;US) 

FISH CULTURE 

See FISHERIES 
FISH HATCHERIES 

See FISHERIES 
FISH LADDERS 

See FISH PASSAGE FACILITIES 
FISH LIFTS 

See FISH PASSAGE FACILITIES 
FISH LOCKS 

See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 

The feasibility of documenting and estimating adult fish passage 
at large hydroelectric facilities in the Snake River using video 
technology. Final report 1993, 20:12630 (R;US) 

FISHERIES 

Controlied-release herbicide formulations in rice and rice-fish 
culture, 20:13944 (RA;XA) 

Controlied-release herbicides in rice-fish culture: Evaluation of 
thiobencarb and butachlor formulations, 20:13943 (RA;XA) 

Evaluation of controlled-release formulations of thiobencarb in 
rice-fish ecosystems using radiochemical techniques, 
20:13946 (RA;XA) 

FISHES 

Development of technologies to hasten the growth of Japanese 
flounder. 3. Effects of dietary protein source on growth, 
20:13410 (R;JP;in Japanese) 

FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSILE MATERIALS 

Direct conversion of surplus fissile materials, spent nuclear fuel, 

and other materials to high-level-waste glass, 20:12312 (R;US) 
FISSION PRODUCT RELEASE 

Concentration of gross radioactivity in the Columbia River, 
20:12927 (R;US) 

Environmental modelling for the Hanford Environmental Dose 
Reconstruction Project, 20:12600 (RA;XA) 

Monthly production report December 1968, 20:12924 (R;US) 

Thyroid dose reconstruction in the aftermath of the Chernobyl 
release, 20:14041 (RA;XA) 

FISSION PRODUCTS 

ENDF/B-6 fission-product yield sublibraries, 20:14350 (R;XA) 

Investigation of the coolability of a continuous mass of relocated 
debris to a water-filled lower plenum. Technical report, 
20:12957 (R;US) 

JEF-2/FPY. JEF-2 Fission Product Yield Data by the NEA Data 
Bank. Brief summary of contents, 20:14351 (R;XA) 

JENDL-3.2. The Japanese evaluated nuclear data library. Sum- 
mary of contents, 20:14691 (R;XA) 

FISSION YIELD 

ENDF/B-6 fission-product yield sublibraries, 20:14350 (R;XA) 

JEF-2/FPY. JEF-2 Fission Product Yield Data by the NEA Data 
Bank. Brief summary of contents, 20:14351 (R;XA) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FIXED BED 

See PACKED BEDS 
FLAME CHAMBER PROCESS 

See WASTE PROCESSING 
FLAME SPECTROMETRY 

See EMISSION SPECTROSCOPY 
FLAVOR MODEL 

The Top...is it There? A Survey of the CDF and DO Experi- 

ments, 20:14315 (R;US) 
FLINTLOCK OPERATION 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOORS 

A Mobile Automated Characterization System (MACS) for in- 

door floor characterization, 20:13348 (R;US) 


FLUIDIZED BEDS 


FLOW (FLUID) 
See FLUID FLOW 


FLOW MODELS 
Advances in the simulation of toroidal gyro Landau fluid model 
turbulence, 20:14506 (R;US) 
Techniques and results of tokamak-edge simulation, 20:14551 
(R;US) 
FLOWERS 


Possibility in application of electron beam irradiation to plant 
quarantine of cut flowers, 20:12594 (IA;JP) 


FLUE GAS 

A study of toxic emissions from a coal-fired power plant utilizing 
an ESP while demonstrating the ICCT CT-121 FGD Project. 
Final report, 20:12736 (R;US) 

Advanced in-duct sorbent injection for SO. control. Topical report 
number 3, Subtask 2.3: Sorbent optimization, 20:12733 (R;US) 

Combined flue gas desulphurization and NO, reduction with 
coke as catalyst, 20:12040 (RA;FI) 

Combined removal of SO, and NO, from flue gas using non- 
thermal plasma. [Quarterly] technical report, September 
1—November 30, 1994, 20:12033 (R;US) 

Electric Power Research Institute, Environmental Control Tech- 
nology Center monthly report to the Steering Committee, 
September 1994, 20:12738 (R;US) 

Electric Power Research Institute, Environmental Control Tech- 
nology Center monthly report to the Steering Committee, 
June 1994, 20:12737 (R;US) 

Microbial removal of sulphur and nitrogen compounds from flue 
gases, 20:12046 (RA;Fl) 

NO, control technologies applicable to municipal waste com- 
bustion, 20:12739 (R;US) 

Novel technologies for SO,/NO, removal from flue gas. [Quar- 
terly] technical report, September 1—November 30, 1994, 
20:12734 (R;US) 

Photoacoustic probe for flue gas analysis, 20:13296 (RA;Fl) 

Results and methodology of a measuring programme for tip gas 
combustion units, in consideration of the requirements of air 
pollution abatement, 20:12614 (I;DE;In German) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur. 
Quarterly technical progress report No. 10, October 1994— 
December 1994, 20:12735 (R;US) 

The impact of weathering and aging on a LIMB ash stockpile 
material, 20:12023 (R;US) 

FLUID FLOW 
See also INCOMPRESSIBLE FLOW 
MULTIPHASE FLOW 
SOLIDS FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 

3D Mesh optimization methods for unstructured polyhedra: A 
progress report, 20:13390 (R;US) 

Advanced aerodynamic research. Final technical report, 
20:13386 (R;US) 

Fluid flow and solute transport in fractured media, 20:13868 
(RA;XA) 

Static flow instability in subcooled flow boiling in parallel chan- 
nels, 20:12905 (R;US) 

FLUID-STRUCTURE INTERACTIONS 

A numerical model for fluid-structure coupling of a confined 
cylinder submitted to an axial annular flow, 20:12784 (R;FR;In 
French) 

Cross flow induced vibrations in staggered arrays of cylindrical 
structures, 20:13375 (R;US) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 

NO, and NzO emission control with catalyst’s, 20:12743 (RA;Fl) 

PCFB Repowering Project 80 MW plant description, 20:12721 
(R;US) 

FLUIDIZED BEDS 

Physical interpretation of chaotic time series analysis parame- 

ters for fluidized beds, 20:13404 (R;US) 


ERA Vol. 20, No. 6 581 





FLUIDIZED-BED COMBUSTION 


FLUIDIZED-BED COMBUSTION 

Sulphur capture under both pressurized combustion and pres- 

surized gasification conditions, 20:12020 (R;Fl) 
FLUIDIZZED-BED COMBUSTORS 

EROSIONMOD1. Erosion Rates for Components in Contact 
With Fluid-Solids Systems, 20:14640 (CM;US) 

Investigation of fluidized-bed combustion ashes regarding their 
suitability as hydraulically-bound layers, 20:12039 (R;DE;In 
German) 

Performance of a second-generation PFB pilot plant combustor, 
20:12065 (R;US) 

State-of-the-art review of computational fluid dynamics model- 
ing for fluid-solids systems, 20:12061 (R;US) 

Sulfur removal in advanced two stage pressurized fluidized bed 
combustion. Technical report, September 1—November 30, 
1994, 20:12026 (R;US) 

FLUIDS 
See also CRYOGENIC FLUIDS 
DISPLACEMENT FLUIDS 
GASES 
LIQUIDS 

Computational and experimental studies of hydrodynamic insta- 
bilities and turbulent mixing (Review of NVIIEF efforts), 
20:14454 (R;US) 

Normal modes and continuous spectra, 20:14501 (R;US) 

FLUORESCENCE SPECTROSCOPY 

On-line contro! of concentration and mass of plutonium, ura- 
nium, americium and of acidity contained in a solution by a 
'GAMMA-X-ray’ spectrometer, 20:13571 (RA;FR;in French) 

Use of an hybrid 'K-edge’ spectrometer for determination of ura- 
nium and plutonium, 20:13568 (RA;FR;In French) 

FLUORESCENT LAMPS 

High frequency electronic ballast for HID lamps. Technical 
progress report, October 1, 1993-December 31, 1994, 
20:13076 (R;US) 

FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINE 18 
The yield of F-18 from different target designs in the '®O(p,n)'®F 
reaction on frozen ['®O]CO2, 20:13329 (R;US) 

FLUORS 

See PHOSPHORS 
FLUX (COSMIC RAY) 

See COSMIC RAY FLUX 
FLUX (MAGNETIC) 

See MAGNETIC FLUX 
FLUX CONSERVING TOKAMAKS 

See TOKAMAK DEVICES 
FLUX JUMPS 

See MAGNETIC FLUX 
FLUX PINNING 

See MAGNETIC FLUX 
FLUXOIDS 

See MAGNETIC FLUX 
FLY ASH 

Brick manufacture with fly ash from Illinois coals. Quarterly tech- 
nical report, September 1, 1994—November 30, 1994, 
20:12007 (R;US) 

Conversion of coal wastes into waste-cleaning materials. Quar- 
terly progress report, August 1—December 31, 1994, 
20:12037 (R;US) 

Design and fabrication of advanced materials from Illinois coal 
wastes. [Quarterly] technical report, September 1-November 
30, 1994, 20:12030 (R;US) 

Lightweight combustion residues-based structural materials for 
use in mines. Technical report, September 1-November 30, 
1994, 20:12028 (R;US) 

Production of inorganic pellet binders from fly ash. [Quarterly] 
technical report, September 1-November 30, 1994, 20:12031 
(R;US) 

Research on improving the quality of fly ash from coal combus- 
tion, 20:12042 (RA;Fl) 
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FLYWHEEL ENERGY STORAGE 

Investigation of high-temperature superconducting flywheel en- 

ergy storage devices, 20:12987 (R;JP;In Japanese) 
FOILS 
Emission of monochromatic resonance transition radiation from 
multiple thin-foil targets, 20:14403 (IA;JP;In Japanese) 
FOLIAGE 
See LEAVES 
FOOD 

2nd annual report of the project ‘Environment and Health’ 
(PUG). Progress reports, 20:14081 (1;DE;in German) 

3rd annual report of the research program ‘Environment and 
Health’ (PUG). Summarizing reviews, 20:14095 (I;DE;In Ger- 
man) 

A decision-aiding system: DACFOOD, 20:13918 (R;FR) 

DNA-electrophoresis of single cells - a method to screen for irra- 
diated foodstuffs, 20:14025 (IA;DE) 

Detection of irradiated fruits and vegetables by gas- 
chromatographic methods and electron spin-resonance, 
20:14024 (IA;DE) 

FOOD ADDITIVES 
3. annual report of the project Environment and Health. Lec- 
tures, 20:14082 (1;DE;in German) 
FOODSTUFFS 
See FOOD 
FORESTRY 

Handbook of Miombo ecology and management, 20:12608 
(R;SE) 

Use of controlled release formulations of insecticides for the con- 
trol of termites as pests of crops and forestry, 20:13953 (RA;XA) 

FORESTS 

10th annual report of the project European Research Centre for 
Air Pollution Control Measures’ (PEF). Progress reports, 
20:13772 (I;DE;In German) 

10th status colloquium of the project European Research Centre 
for Air Pollution Control Measures” (PEF). Summarizing re- 
views of the program management, 20:13773 (1;DE;in German) 

Analytical approach to ecophysiological forest modeling. Com- 
puter reference-information system, 20:14175 (R;XA) 

Emissions of N20, NO, and NOz from soils of spruce stands in 
the Black Forest, 20:13774 (R;DE;In German) 

Modeling nitrogen cycling in forested watersheds of Chesa- 
peake Bay, 20:13819 (R;US) 

Report of the Federal German Government on the state of forests 
1994. Results of the forest survey, 20:14069 (1;DE;In German) 

The effect of air pollutants on forest ecosystems in southwest- 
ern Finland; Emissions, concentrations and deposition of 
sulphur and nitrogen compounds, 20:13801 (RA;FIl) 

FORMALDEHYDE 

Synthesis of acrylates and methacrylates from coal-derived 
syngas. Quarterly technical progress report, October 1— 
December 31, 1994, 20:12001 (R;US) 

FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMIC ALDEHYDE 

See FORMALDEHYDE 
FORMING (MATERIALS) 

See MATERIALS WORKING 
FORMOL 

See FORMALDEHYDE 
FORTRAN 

TIDY6.21. Utility to Edit FORTRAN Source Code, 20:14638 

(CM;US) 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SHALES 
PEAT 
PETROLEUM 
Electric power monthly, March 1995, 20:13049 (R;US) 





Strategies for using trees to minimize net emissions of CO2 to 
the atmosphere, 20:13750 (R;US) 


FOSSIL-FUEL POWER PLANTS 

Comparison of financing costs for wind turbine and fossil power- 
plants, 20:12706 (R;US) 

Electric Power Research Institute, Environmental Control Tech- 
nology Center monthly report to the Steering Committee, 
September 1994, 20:12738 (R;US) 

Electric Power Research Institute, Environmental Control Tech- 
nology Center monthly report to the Steering Committee, 
June 1994, 20:12737 (R;US) 

Emissions of energy production plants under various operating, 
20:12741 (RA;Fl) 

Fiscal 1993 actual energy supply/demand and short-term 
prospect. Report of the energy supply/demand trend survey 
committee, 20:13039 (R;JP;In Japanese) 

Four Rivers second generation Pressurized Circulating Flu- 
idized Bed Combustion Project, 20:12063 (R;US) 

Improving heat rate in power plant condensers with enhanced 
tubes, 20:12720 (R;US) 

New technology for America’s electric power industry. Diagnosis 
and control of flow-induced tube vibration in heat exchangers 
and steam generators, 20:12719 (R;US) 

PCFB Repowering Project 80 MW plant description, 20:12721 
(R;US) 

Production of inorganic pellet binders from fly ash. [Quarterly] 
technical report, September 1-November 30, 1994, 20:12031 
(R;US) 

Repowering flexibility of coal-based advanced power systems, 
20:12724 (R;US) 

The Power Systems Development Facility at Wilsonville, Al- 
abama, 20:12723 (R;US) 

The harmful mass flows of a coal-fired power plant equipped 
with a semi-dry desulphurization plant, 20:12747 (RA;Fl) 

The impact of weathering and aging on a LIMB ash stockpile 
material, 20:12023 (R;US) 

FOUCAULT CURRENT 
See MAGNETIC FLUX 
FOUNDATIONS 

Borehole radar. Part 3. Travel time and amplitude characteris- 
tics from cross-hole measurement in the soil ground, 
20:13408 (IA;JP;in Japanese) 

FRACTURE MECHANICS 

Conversion of fracture toughness testing values from small 
scale three point bending test specimens to small scale yield- 
ing state (SSY) by elastic-plastic stress analysis, 20:12875 
(R;Fl;In Finnish) 

FRACTURES 

Microstructure of UO2 in a wide range of burnups and tempera- 
tures impacts on fission gas release mechanisms, 20:12764 
(R;FR) 

FRAGMENTS (FALLOUT) 

See FALLOUT 

FRANCE 

Monthly results of measurements: September 1994, 20:13846 
(R;FR;In French) 

The future of nuclear power in France, 20:12846 (1;SE) 

FREE ELECTRON LASERS 

Current status of the JAERI FEL facility, 20:13525 (RA;JP) 

Free electron laser physical process code (FELPPC), 20:13413 
(R;US) 

High power free-electron laser concepts and problems, 
20:13416 (R;US) 

Time-dependent multi-dimensional simulation studies of the 
electron output scheme for high power FELs, 20:13417 (R;US) 

UV x-ray free electron lasers through high-gain single pass am- 
plifier: Basic principles and issues, 20:13421 (R;US) 

FREE ENERGY 

The free energy of hot QED at three and a half loops, 20:14231 
(R;US) 

FREE ENERGY (HELMHOLTZ) 

See FREE ENERGY 


FUEL ELEMENTS 


FREEZERS 


Evaluation of design options for improving the energy efficiency 
of an environmentally safe domestic refrigerator-freezer, 
20:13070 (R;US) 

FREIGHT 

See CARGO 
FRIAMBIENT PROCESS 

See COAL LIQUEFACTION 
FTR REACTOR (RICHLAND) 

See FFTF REACTOR 
FUEL ADDITIVES 

Low severity upgrading of F-T waxes with solid superacids. 
Quarterly report, September 1-November 30, 1994, 20:12625 
(R;US) 

FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Critical heat flux & two phase hydraulic investigation of a 16-rod 
simulation of a BWR fuel assembly, 20:12753 (R;US) 

First FFTF local clad temperature tests with 7-pin bundles, 
20:12901 (R;US) 

PWR fuel physico chemistry. Improvements of the Sage code to 
compute thermochemical balance in PWR fuel, 20:12785 
(R;FR;In French) 

Spent nuclear fuel discharges from US reactors 1993, 20:12166 
(R;US) 

Very fast isotopic and mass balance calculations used for strate- 
gic planing of the nuclear fuel cycle, 20:12770 (R;FR;in French) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

High pressure, low temperature end bonding of HDS fuel. In- 
terim report, 20:12922 (R;US) 

Wear of control rod cluster assemblies and of instrumentation 
thimbles: first results obtained with the vibrateau wear simula- 
tor, 20:12809 (R;FR;in French) 

FUEL CELL POWER PLANTS 

The U.S. molten carbonate fuel-cell development and commer- 

cialization effort, 20:12722 (R;US) 
FUEL CONSUMPTION 

Monthly energy review, March 1995, 20:13059 (R;US) 

Winter fuels report, week ending February 24, 1995, 20:13046 
(R;US 

Winter il report, week ending March 10, 1995, 20:12118 
(R;US) 

Winter fuels report, week ending March 17, 1995, 20:12119 
(R;US) 

Winter fuels report, week ending March 24, 1995, 20:12120 
(R;US) 

Winter fuels report, week ending March 31, 1995, 20:12121 
(R;US) 

FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE CENTERS 
UO; Plant hazards assessment. Revision 2, 20:12565 (R;US) 
FUEL ECONOMY 
See FUEL CONSUMPTION 
FUEL ELEMENT CLUSTERS 

Behaviour of a VVER-1000 fuel element with boron car- 
bide/steel absorber tested under severe fuel damage 
conditions in the CORA facility (Results of experiment CORA- 
W2), 20:12967 (R;DE) 

Experimental determination of the departure from nucleate boil- 
ing in large rod bundles at high pressure experimental 
equipment and experimental operation, 20:12900 (R;US) 

FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 

Data quality objectives for the initial K West fuel examinations, 
20:12370 (R;US) 

FUELS DATA. Model Verification Fuel Rod Data, 20:14657 
(CM;US) 

High pressure, low temperature end bonding of HDS fuel. In- 
terim report, 20:12922 (R;US) 
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FUEL ELEMENTS 


Kinetic and thermodynamic bases to resolve issues regarding 
conditioning of uranium metal fuels, 20:12163 (R;US) 
Melcor Benchmarking Against Integral Severe Fuel Damage 
Tests, 20:12948 (R;US) 
Report to the Working Committee of the Fuel Element Develop- 
ment Committee, 20:12921 (R;US) 
FUEL GAS 
See also NATURAL GAS 
Kinetics of Mn-based sorbents for hot coal gas desulfurization. 
Quarterly progress report, September 15—-December 15, 
1994. Task 1: Literature review, 20:12004 (R;US) 
FUEL OILS 
See also HEATING OILS 
Winter fuels report. Week ending: March 3, 1995, 20:13061 
(R;US) 
FUEL PELLETS 
Microstructure of UO2 in a wide range of burnups and tempera- 
tures impacts on fission gas release mechanisms, 20:12764 
(R;FR) 
FUEL PENCILS 
See FUEL PINS 


FUEL PINS 
Analytical results of physics specimens and dosimeters in fuel 
pins, 1, 2, and 4 irradiated in the Dounreay prototype fast re- 
actor, 20:12931 (R;US) 
POUSSIX CEA/DEBENE irradiation experiment in PHENIX, 
20:12841 (R;DE) 
FUEL POOLS 
See FUEL STORAGE POOLS 
FUEL REPROCESSING 
See REPROCESSING 


FUEL REPROCESSING PLANTS 
See also COGEMA LA HAGUE 
PUREX/UO, facilities deactivation lessons learned history, 
20:12153 (R;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Laboratory experiments with impacting fuel rods, 20:12876 
(R;HU) 
FUEL SHEATHS 
See FUEL CANS 


FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 

Coal-water slurry fuel combustion testing in an oil-fired industrial 
boiler. Semiannual technical progress report, August 15, 
1993—February 15, 1994, 20:12066 (R;US) 

Development of a phenomenological model for coal slurry atom- 
ization. Quarterly technical progress report, 20:12071 (R;US) 

Investigation of the effect of coal particle sizes on the interfacial 
and rheological properties of coal-water slurry fuels. Quarterly 
report number 2, 20:12018 (R;US) 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal. Quarterly technical progress report, Septem- 
ber 1, 1994—November 30, 1994, 20:12015 (R;US) 

FUEL STORAGE POOLS 

105-KW Sandfilter Backwash Pit sludge volume calculation, 
20:12177 (R;US) 

A systems engineering analysis to examine the economic im- 
pact for treatment of tritiated water in the Hanford KE-Basin, 
20:12474 (R;US) 

Achieving increased spent fuel storage capacity at the High Flux 
Isotope Reactor (HFIR), 20:12155 (R;US) 

Bases for extrapolating materials durability in fuel storage pools, 
20:12162 (R;US) 

Configuration management compliance matrix for K Basins, 
20:12174 (R;US) 

Overview of the spent nuclear fuel project at Hanford, 20:12168 
(R;US) 

Spent nuclear fuel discharges from US reactors 1993, 20:12166 
(R;US) 
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Summary engineering description of underwater fuel storage fa- 
cility for foreign research reactor spent nuclear fuel, 20:12158 
(R;US) 

Summary status of K Basins sludge characterization, 20:12176 
(R;US) 

Test reports for K Basins vertical fuel handling tools, 20:12178 
(R;US) 

FUEL SUBSTITUTION 

Alternative fuels and vehicles choice model, 20:13142 (R;US) 

Transportation R and D included in thermal and mechanical sci- 
ences program, 20:13133 (R;US) 

FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL-CLADDING INTERACTIONS 

Behaviour of a VVER-1000 fuel element with boron car- 
bide/steel absorber tested under severe fuel damage 
conditions in the CORA facility (Results of experiment CORA- 
W2), 20:12967 (R;DE) 

FUELS 

See also AUTOMOTIVE FUELS 

FOSSIL FUELS 
FUEL SLURRIES 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLID FUELS 
THERMONUCLEAR FUELS 

Introduction to the proceedings of the sixteenth symposium on 

biotechnology for fuels and chemicals, 20:12613 (R;US) 

FUELS (NUCLEAR) 

See NUCLEAR FUELS 
FUJAIRA 

See UNITED ARAB EMIRATES 
FULCRUM OPERATION 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

FULLERENES 

Nonlinear optical microscopy for imaging thin films and sur- 
faces, 20:13291 (R;US) 

Photoemission and optical properties of C¢p fullerites, 20:13316 
(R;US) 

The dynamic Jahn-Teller effect in Cg: Self-trapped excitons 
and resonant Raman scattering, 20:14442 (R;XA) 

FUMES 
See AEROSOLS 
FUNCTION (BIOLOGICAL) 
See BIOLOGICAL FUNCTIONS 
FUNCTIONS 
See also DISTRIBUTION FUNCTIONS 
POLYNOMIALS 
RESPONSE FUNCTIONS 
WAVE FUNCTIONS 
A remark on the Bernstein-Nikolskii inequality, 20:14141 (R;XA) 
Lp - entire functions of exponential type, 20:14140 (R;XA) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
See also BLAST FURNACES 
OIL FURNACES 
PLASMA FURNACES 

Hanford low-level vitrification melter testing — Master list of data 
submittals, 20:12417 (R;US) 

High-level waste melter alternatives assessment report, 
20:12350 (R;US) 

FUSED SALT FUELS 

See MOLTEN SALT FUELS 
FUSILEER OPERATION 

See NUCLEAR EXPLOSIONS 

UNDERGROUND EXPLOSIONS 

FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 

See WELDING 





FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS 

See COAL GASIFICATION 


G 


GADOLINIUM 
Calculation of charge transfer cross sections of gadolinium and 
neodymium, 20:14440 (R;JP;in Japanese) 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GALLIUM ALLOYS 
Heterostructures and infrared emitters with compressed InAsSb 
layers, 20:13274 (R;US) 
GALLIUM ARSENIDES 
Direct sublattice imaging of interface dislocation structures in 
CdTe/GaAs(001), 20:13256 (R;US) 
Interfaces in InAsSb/InGaAs strained-layer superlattices grown 
by MOCVD for use in infrared emitters, 20:13273 (R;US) 
Low resistivity ohmic contacts to moderately doped n-GaAs with 
low temperature processing, 20:13422 (R;US) 
NIR high-efficiency subwavelength diffractive structures in semi- 
conductors, 20:13706 (R;US) 
Ordering and bandgap reduction in InAs,_,Sb, 
20:13272 (R;US) 
Phase separation and ordering in InGaAs and InGaAs materi- 
als. Final report, 20:13259 (R;US) 
The change of the optical properties of GaAs monocrystals un- 
der irradiation., 20:13186 (IA;UA;in Russian) 
GALLIUM PHOSPHIDES 
Phase separation and ordering in InGaAs and InGaAs materi- 
als. Final report, 20:13259 (R;US) 
GALLIUM SELENIDES 
Understanding and managing health and environmental risks of 
CIS, CGS, and CdTe photovoltaic module production and 
use: A workshop, 20:12648 (R;US) 
GAMMA CAMERAS 
Gamma photons and beta ray detection with a small camera in 
per-operative nuclear medicine, 20:13591 (RA;FR;In French) 
Settling of a prototype for localized field detection: ‘in vivo’ medical 
application for microcirculation, 20:14033 (RA;FR;In French) 
GAMMA DETECTION 
Simultaneous and selective detection of neutrons and photons 
X or Gamma -industrial applications, 20:13607 (RA;FR;In 
French) 
GAMMA FUEL SCANNING 
BWR SFAT, gross-defect verification of spent BWR fuel. Final 
report on Task FIN A563 on the Finnish Support Programme 
to IAEA Safeguards including BWR SFAT User Manual, 
20:12577 (R;Fl) 
GAMMA RADIATION 
See also PROMPT GAMMA RADIATION 
"Strong gammas”. List of strong gamma-rays emitted from ra- 
dionuclides. Documentation of the PC diskette, 20:14400 


alloys, 


;XA) 

IDGAM. A PC code and database to help nuclide identification 
in activation analysis, 20:13284 (R;XA) 

Spectrometer calibration with 133 barium, 152 europium and 
241 americium: update on X-ray and + radiation emission 
data, 20:12586 (RA;FR;In French) 

X-ray and gamma-ray standards for detector calibration. Pro- 
gram (version 1.2 of 94-10-9), 20:12591 (R;XA) 

GAMMA RADIOGRAPHY 

See also GAMMA FUEL SCANNING 

Radiological incidents in industrial gamma radiography in the 
Philippines, 1979-1993, 20:13400 (R;PH) 


GAMMA SPECTROSCOPY 
Radioactive Materials 


GAMMA SOURCES 

Computer vision for detecting and quantifying gamma-ray 
sources in coded-aperture images, 20:13698 (R;US) 

Development of volume-source activity reference materials for 
the calibration of gamma spectrometers, 20:13693 (R;DE;In 
German) 

GAMMA SPECTRA 

On the relation between the statistical -+-decay and the level 

density in '®*Dy, 20:14395 (R;NO) 
GAMMA SPECTROMETERS 

Determination of very low activities with a gamma spectrometer 
of very low background and equipped with cosmic ray antico- 
incidence shielding, 20:13596 (RA;FR;in French) 

Gamma ray spectroscopy and timing using LSO and PIN photo- 
diodes, 20:13687 (R;US) 

Portable gamma spectroscopy for environmental activities mea- 
surements, 20:13601 (RA;FR;In French) 

The Holdup Measurement System II (HMSII), 20:12579 (R;US) 

GAMMA SPECTROSCOPY 

Nondestructive measures for waste packages characterization. 
CARACO. Correction of radionuclides activity in packages, 
20:13567 (RA;FR;In French) 

Very low radioactivities measurements by gamma spectroscopy 
in the Modane underground laboratory, 20:13600 (RA;FR;In 
French) 

Absorption Spectra 

Measurements of americium 241 contained in wastes, weakly 
contaminated, without fission products, by gamma spec- 
troscopy, 20:13574 (RA;FR;In French) 

Calorimetry 

Automated laboratory for determination of plutonium in recover- 
able products, return of experiment after one year of 
continuous working, 20:13566 (RA;FR;In French) 

Cdte Semiconductor Detectors 

High resolution gamma spectroscopy with CDTE detectors, 

20:13557 (RA;FR;In French) 
Crystal Growth 

Comparison with gamma ray spectrometry of different CDTE 

materials, 20:13558 (RA;FR;In French) 
Data Processing 

Environmental radioactivity control by aerial gamma ray spec- 
troscopy: performances and last developments, 20:13598 
(RA;FR;In French) 

Low Level Counting 

Gamma spectroscopy measurements of plutonium contained in 
nuclear wastes, 20:12199 (RA;FR;In French) 

Ultra low radioactivity gamma-ray spectrometry in the Modane 
underground laboratory, 20:13597 (RA;FR;In French) 

Neutron Detection 

Measurement of plutonium, americium, and uranium mass con- 

tained in waste packages, 20:13577 (RA;FR;In French) 
On-Line Control Systems 

Measurement of the uranium 235 mass contained in liquid or pow- 

der forms of uranium compounds, 20:12585 (RA;FR;Iin French) 
On-Line Measurement Systems 

Measurement of uranium solutions density by the ‘K-edge’ 

method, 20:13578 (RA;FR;In French) 
Phebus Reactor 

On-line measurement system of fission products by gamma 
spectrometry: PHEBUS Products Fission, 20:13602 
(RA;FR;In French) 

Pulses 

Numerical pulses processing in high resolution and high count- 

ing rates gamma spectrometry, 20:13565 (RA;FR;In French) 
Radiation Absorption Analysis 

Consequences of gamma-ray attenuation correction on measure- 
ments of plutonium mass contained in different types of wastes. 
Comparison with calorimetry, 20:13575 (RA;FR;In French) 

Radiation Detection 

Transfer function for the activities calculations taking into account 

standards and samples matrix, 20:13581 (RA;FR;In French) 
Radioactive Materials 

Measurement of the uranium 235 mass contained in liquid or pow- 

der forms of uranium compounds, 20:12585 (RA;FR;In French) 
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GAMMA SPECTROSCOPY 
Rocks 


Rocks 
Dosage of Ta, Hf and Th by neutronic activation and gamma 
spectroscopy: correlation between synthetic and natural stan- 
dards, 20:13582 (RA;FR;In French) 
Sample Changers 
Low level environmental measurements by gamma _ spec- 
troscopy, 20:13599 (RA;FR;In French) 
Scintillator-Photodiode Detectors 
Possibilities of gamma spectrometry with silicon probes coupled 
to scintillators, 20:13559 (RA;FR;In French) 
Siloe Reactor 
Application of gamma spectroscopy to dimensional measure- 
ment: non destructive control of irradiated nuclear fuels, 
20:12904 (RA;FR;in French) 
Thermal Neutrons 
Gamma spectroscopy techniques used in Eole and Minerve re- 
actors after irradiation, 20:13606 (RA;FR;In French) 
Transfer Functions 
CARACO: corrected activity of radioactive substances 
contained in wastes packages - Determination and characteri- 
zation, 20:13576 (RA;FR;In French) 
Uranyl Nitrates 
Measurement of uranium solutions density by the ‘K-edge’ 
method, 20:13578 (RA;FR;In French) 
Uses 
Gamma and X-ray spectrometry impact in nuclear metrology, 
assessment and perspective, 20:13579 (RA;FR;in French) 
GAS ANALYSIS 
Micromachined sensor and actuator research at the Microelec- 
tronics Development Laboratory, 20:13721 (R;US) 
GAS COOLANTS 
See GASES 
GAS CYLINDERS 
Gas cylinder disposal pit remediation waste minimization and 
management, 20:12334 (R;US) 
Standardized geometry for liquid and gaseous samples for + 
spectrometry analysis, 20:13588 (RA;FR;In French) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS GENERATORS 
Ash and pulverized coal deposition in combustors and gasifiers. 
Quarterly technical progress report, October i-December 31, 
1994, 20:12036 (R;US) 
GAS TRACK DETECTORS 
Pulse matching techniques for the characterization of gas de- 
tectors, 20:13560 (RA;FR;In French) 
GAS TURBINE ENGINES 
Specific gas turbines for extreme peak-load, 20:12986 (R;FR;In 
French) 
GAS UTILITIES 
Development of a natural gas systems analysis model (GSAM). 
Annual report, January 1994—January 1995, 20:12129 (R;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Office of Environmental Management uranium enrichment 
decontamination and decommissioning fund financial state- 
ments. September 30, 1994 and 1993, 20:12996 (R;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
296-B-5 Stack monitoring and sampling system annual system 
assessment report, 20:12481 (R;US) 
Characterization of voic volume VOC concentration in vented 
TRU waste drums. Final report, 20:12268 (R;US) 
Gas/liquid sampler for closed canisters in KW Basin - test re- 
port, 20:12377 (R;US) 
Quality Assurance Project Plan for the Gas Generation Testing 
Program at the INEL, 20:12262 (R;US) 
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TWRS hydrogen mitigation gas characterization system design 
and fabrication engineering task plan, 20:12416 (R;US) 
GASES 
See also AIR 
DISSOCIATING GASES 
EXHAUST GASES 
FUEL GAS 
SYNTHESIS GAS 
VAPORS 
Astudy of the separation of particles from gases, 20:12732 (R;US) 
BUSCA-JUNQ1 reference manual, 20:12895 (R;CH) 
Charge distribution analysis of catalysts under simulated reac- 
tion conditions. Technical progress report: Eighth quarter, 
July 1—September 30, 1994, 20:11988 (R;US) 
Test results of the Phase 1 Test Plan, 20:12449 (R;US) 
Thermal and combined thermal and radiolytic reactions involving 
nitrous oxide, hydrogen, and nitrogen in the gas phase; com- 
parison of gas generation rates in supernate and solid fractions 
of Tank 241-SY-101 simulated waste, 20:12319 (R;US) 
GASIFICATION 
See also COAL GASIFICATION 
Sulphur capture under both pressurized combustion and pres- 
surized gasification conditions, 20:12020 (R;Fl) 
The TEES process cleans waste and produces energy, 
20:12618 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAUGE INVARIANCE 
W.. gauge theory and the quantum Hall effect, 20:14230 (R;JP) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GE SEMICONDUCTOR DETECTORS 
See also HIGH-PURITY GE DETECTORS 
Ultra low radioactivity gamma-ray spectrometry in the Modane 
underground laboratory, 20:13597 (RA;FR;In French) 
GEIGER-MUELLER COUNTERS 
Minimum detectable activity of portable contamination survey in- 
struments, 20:14057 (RA;US) 
GENE OPERONS 
Biocatalytic removal of organic sulfur from coal, 20:11997 (R;US) 
GENERAL CIRCULATION MODELS 
Asummary documentation of the AMIP models, 20:13792 (R;US) 
Deep convection in the Arctic: The evaluation of results from an 
OGCM with a new convection parameterization, 20:13876 
(R;US) 
Parallel algorithms for semi-Lagrangian transport in global at- 
mospheric circulation models, 20:13754 (R;US) 
GENERAL RELATIVITY THEORY 
Shock wave mixing in Einstein and dilaton gravity, 20:14212 
(R;XA) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC MAPPING 
A database system for constructing, integrating, and displaying 
physical maps of chromosome 19, 20:13886 (R;US) 
Automated integration of genomic physical mapping data via 
parallel simulated annealing, 20:13887 (R;US) 
GENETICS 
Human genetics education for middle and secondary science 
teachers. Third annual report, April 1, 1994—March 30, 1995, 
20:13885 (R;US) 
GEOCHEMICAL SURVEYS 
HARPHRQ. A Geochemical Speciation Program Based on 
PHREEQE, 20:14644 (CM;GB) 
GEOGRAPHY 
MAGENCO. MAp GENeralization COntroller, 20:14654 (CM;US) 
GEOLOGIC DEPOSITS 
See also ALLUVIAL DEPOSITS 
NATURAL GAS DEPOSITS 





OIL SAND DEPOSITS 
PETROLEUM DEPOSITS 

Dip-moveout processing by Fourier transform in anisotropic me- 
dia, 20:12090 (R;US) 

Site characteristics of Argonne National Laboratory in Illinois, 
20:13813 (R;US) 

Transformation to zero offset in transversely isotropic media, 
20:12091 (R;US) 

GEOLOGIC FAULTS 

Seismic survey in Kushibiki area, Saitama Prefecture. 2, 

20:12665 (IA;JP;in Japanese) 
GEOLOGIC FORMATIONS 

Contact micromechanics in granular media with clay, 20:14123 
(R;US) 

Depth migration in transversely isotropic media with explicit op- 
erators, 20:12092 (R;US) 

Fowler DMO and time migration for transversely isotropic media 
with explicit operators, 20:12093 (R;US) 

Mineralogie variation in drill core UE-25 UZ#16, Yucca Moun- 
tain, Nevada, 20:12286 (R;US) 

GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

Fracture detection method utilizing high magnetic permeability 
fluid tracer. Part 8. Depth correction using gamma-ray log, 
20:12677 (IA;JP;In Japanese) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Annual report 1990-1991, Part 1 (Carbonated wa- 
ter), 20:12096 (R;US) 

Possibilities of electrical methods in hydraulic characterization 
of rocks, 20:12680 (IA;JP;In Japanese) 

Relating to fossil energy resource characterization, research, 
technology development, and technology transfer, 20:12095 
(R;US) 

Tracer studies of radionuclide migration in fractured rock at a 
scale of 1 meter, 20:12300 (R;US) 


GEOLOGIC NATURAL ANALOGUE 
See NATURAL ANALOGUE 


GEOLOGIC STRATA 

Basic study of generalized seismic refraction survey over a dip- 
ping interface, 20:12667 (IA;JP;in Japanese) 

Evaluation method of subsurface stress direction by triaxial dou- 
blet analysis and focal mechanism analysis of acoustic 
emission, 20:13709 (IA;JP;In Japanese) 

Recursive matrix operation approach for the in-direct boundary 
element method to study seismic response in multi-layered 
basin, 20:12685 (IA;JP;In Japanese) 

GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
GEOLOGIC STRATA 

Basic study of generalized seismic refraction survey over a dip- 
ping interface, 20:12667 (IA;JP;in Japanese) 

Case study of the resistivity image profiling applied to a volcanic 
area with pyroclastic cover, 20:14114 (IA;JP;in Japanese) 

Estimation of shallow velocity structure in Kushiro city utilizing 
vibration caused by factories, 20:14116 (IA;JP;In Japanese) 

Estimation of underground structures using short-period micro- 
tramors by frequency-wavenumber spectral analysis. 
Treatment of data contaminated by body waves, 20:14117 
(IA;JP;in Japanese) 

Examination in predominant frequency of 
20:12686 (IA;JP;In Japanese) 

Optimization of dynamite source depth for seismic surveys. Part 
6. Reflection seismic survey with charge depth determined by 
near-surface soil information, 20:12660 (IA;JP;in Japanese) 

GEOMAGNETIC FIELD 

Analysis of magnetic anomaly of Minami-Kayabe airborne EM- 
magnetic survey, 20:12669 (IA;JP;in Japanese) 

Geophysical phenomena predictions based on Artificial Neural 
Network (ANN) elaboration of cosmic ray intensity data, 
20:14181 (IA;HU) 

Magnetization intensity mapping with surrounding sources. Mini- 
mum norm inversion of underdetermined problem, 20:14108 
(IA;JP;In Japanese) 


microtremors, 


GERMAN FR ORGANIZATIONS 


GEOMETRY 

Coordinates of the quantum plane as q-tensor operators in Ug 
(su(2) * su(2)), 20:14207 (R;US) 

Seismic wave field analysis in cross-well geometry. Considera- 
tion using seismic modelling, 20:12672 (IA;JP;in Japanese) 

GEOPHONES 
See SEISMIC DETECTORS 
GEOPHYSICAL SURVEYS 
See also ELECTRICAL SURVEYS 
MAGNETIC SURVEYS 
SEISMIC SURVEYS 

Borehole radar. Part 3. Travel time and amplitude characteris- 
tics from cross-hole measurement in the soil ground, 
20:13408 (IA;JP;in Japanese) 

Crosswell reflection imaging using diffraction stack method, 
20:12663 (IA;JP;In Japanese) 

Geophex airborne unmanned survey system, 20:13827 (R;US) 

Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference, 20:12084 (I;JP;in Japanese) 

GEOPRESSURED SYSTEMS 

Application of attenuation tomography. Detection of loosened 

zone after drilling, 20:12670 (IA;JP;In Japanese) 
GEORGIA 
Verifying energy savings with minimal metered data: The 
Hunter heat pump analysis, 20:13089 (R;US) 
GEORGIA TECH. RESEARCH REACTOR 
See GTRR REACTOR 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL EXPLORATION 

Fiscal 1992 geothermal development promotion survey report 
(No.33). Influence on the environment in Okushiri area, 
20:12650 (R;JP;in Japanese) 

GEOTHERMAL FIELDS 
See also GEYSERS GEOTHERMAL FIELD 
HATCHOBARU GEOTHERMAL FIELD 
Analysis of magnetic anomaly of Minami-Kayabe airborne EM- 
magnetic survey, 20:12669 (IA;JP;in Japanese) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 

Fiscal 1992 geothermal development promotion survey report 
(No.34). Influence on the environment in Kaminoyu and San- 
tai Area, 20:12700 (R;JP;In Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.35). Influence on the environment in the south of 
Mizuwake Pass, 20:12699 (R;JP;In Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.36). Influence on the environment around Mt. Amemasu, 
20:12698 (R;JP;In Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.38). Influence on the environment in the west of Mt. Aso, 
20:12697 (R;JP;In Japanese) 

Report of investigation on the geothermal development and en- 
vironment for the spa. Part 2, 20:12701 (R;JP;in Japanese) 

Report on the survey on fiscal 1992 geothermal development 
promotion. Survey of a preliminary analysis of the influence 
on landscape, 20:12696 (R;JP;in Japanese) 

GEOTHERMAL SYSTEMS 

See also HOT-DRY-ROCK SYSTEMS 

Discrimination of reflected waves in triaxial AE signal and esti- 
mation of deep geothermal reservoir structure, 20:12652 
(IA;JP;in Japanese) 

GEOTHERMAL WELLS 

Advanced drilling systems study, 20:12702 (R;US) 

Development of multi-frequency multi array induction logging 
tool (MAIL), 20:12678 (IA;JP;In Japanese) 

Temperature gradient map of the Japanese islands based on 
borehole logging data, 20:12703 (IA;JP;in Japanese) 

GERMAN DR ORGANIZATIONS 
See GERMAN FR ORGANIZATIONS 
GERMAN FR ORGANIZATIONS 

Forschungszentrum Rossendorf, Institute of Radiochemistry. 

Annual report 1993, 20:13330 (R;DE) 
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GERMANIUM 


GERMANIUM 

Chemical and electrical properties of cavities in silicon and ger- 
manium, 20:13320 (R;US) 

Experimental and calculated radionuclide production by pho- 
tonuclear reactions using bremsstrahlung photons produced 
by 150 MeV electrons, 20:14341 (R;US) 

Low temperature carrier transport properties in isotopically con- 
trolled germanium, 20:13269 (R;US) 

GERMANIUM DETECTORS 

See GE SEMICONDUCTOR DETECTORS 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 

X-ray tomography of preserved samples from the Geysers sci- 

entific corehole, 20:12695 (R;US) 

GIANT CELLS 

See TUMOR CELLS 
GIGILY OIL 

See SESAME OIL 
GINGELLY OIL 

See SESAME OIL 
GINGILY OIL 

See SESAME OIL 
GLASS 

Effect of glass composition on waste form durability: A critical 
review, 20:12184 (R;US) 

Modification of the optical properties of glass by sequential ion 
implantation, 20:13250 (R;US) 

Neutron scattering from amorphous, disordered and nanocrys- 
talline materials, 20:14458 (R;US) 

Percolation model for selective dissolution of multi-component 
glasses, 20:13280 (R;US) 

Prediction of material strength and fracture of glass using the 
SPHINX smooth particle hydrodynamics code, 20:13265 
(R;US) 

GLASS MELTERS 
See CERAMIC MELTERS 
GLASS SCINTILLATORS 

Correlation of XANES features with the scintillation efficiencies 
of Ce doped alkaline earth lithium silicate glasses, 20:13692 
(R;US) 

GLASSY METALS 

See METALLIC GLASSES 
GLAUBER’S SALT 

See SODIUM SULFATES 
GLAZING MATERIALS 

Glazing materials for solar and architectural applications. Final 

report, 20:12645 (R;US) 

GLOBAL ANALYSIS 

Flows method in global analysis, 20:14135 (R;XA) 
GLOBAL CLIMATE CHANGE 

See CLIMATIC CHANGE 
GLOBAL RISK 

See HAZARDS 
GLOBAL WARMING 

See GREENHOUSE EFFECT 
GLOVEBOXES 

Criticality safety control for source term reduction in Scrubber 
Glovebox of Building 232-Z. CSER 90-006, Addendum 1, 
20:13367 (R;US) 

Engineering study on conveyor system for HC-21C project, 
20:12359 (R;US) 

HC-21C off-gas test procedure. Revision 1, 20:12362 (R;US) 

GLUON MODEL 

Extraction of the gluon density of the proton at small x, 

20:14270 (R;DE) 
GLUTATHIONE 

Glutathione metabolism in Bangladeshi children with increased 
small bowel permeability and impaired growth, 20:14011 
(RA;XA) 

GLYCINE HISPIDA 

Deficit irrigation in semi-arid zone irrigation projects: Case stud- 

ies in Turkey, 20:13998 (RA;XA) 


588 ERA Vol. 20, No. 6 


Studies of genotypic differences in nitrogen fixation in groundnut 
(Arachis hypogaea) and soybean (Glycine max) in Vietnam, 
20:13987 (RA;XA) 

GOBAR GAS 
See METHANE 
GOLD 

Chemical and electrical properties of cavities in silicon and ger- 
manium, 20:13320 (R;US) 

Collisions of highly charged ions with electrons, atoms and sur- 
faces, 20:14437 (R;US) 

Effects of interlayers on the scratch adhesion performance of 
ultra-thin films of copper and gold on silicon substrates, 
20:13164 (R;US) 

GOLD 197 REACTIONS 

Lattice calculation for lepton capture from vacuum-pair produc- 

tion in relativistic heavy-ion collisions, 20:14343 (R;US) 
GOLD 197 TARGET 

Experimental evidence for the reducibility of multifragment emis- 
sion probabilities, 20:14394 (R;US) 

Lattice calculation for lepton capture from vacuum-pair produc- 
tion in relativistic heavy-ion collisions, 20:14343 (R;US) 

GOLD BASE ALLOYS 

Precursor phenomenon of martensitic transformation in Au- 

49.5at%Cd alloy, 20:13158 (R;US) 
GORLEBEN SALT DOME 

Natural analogues for the assessment of long-term safety of un- 
derground waste disposal in evaporites: Fluid phases in salt 
rock, 20:12280 (IA;DE;in German) 

The evolutionary history of the Gorleben site as natural ana- 
logue for the long-term behaviour of an engineered barrier 
system, 20:12278 (IA;DE;In German) 

GRADED LIE GROUPS 

Finite-dimensional representations of the quantum superalgebra 
U,[gl(2/2)] Il: Nontypical representations at generic q, 
20:14142 (R;XA) 

GRAIN ALCOHOL 

See ETHANOL 

GRAINS (CEREAL) 
See CEREALS 
GRAMINEAE 

See also CEREALS 

Domestication of Cuphea through mutagenesis, 20:13972 
(RA;XA) 

Field losses when harvesting reed canary grass in springtime. 
Three studies 1994, 20:12611 (R;SE;In Swedish) 

Influence of Atmospheric CO. enrichment on rangeland forage 
quality and animal grazing. Final technical report, September 
1, 1989-August 31, 1992, 20:13761 (R;US) 

Practical experiences with spring harvested reed canary grass, 
20:12610 (R;SE;in Swedish) 

GRAND GULF-1 REACTOR 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Evaluation of 
severe accident risks for plant operational state 5 during a re- 
fueling outage. Supporting MELCOR calculations, Volume 6, 
Part 2, 20:12761 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Evaluation of 
severe accident risks for plant operational state 5 during a re- 
fueling outage. Main report and appendices, Volume 6, Part 
1, 20:12760 (R;US) 

GRAND UNIFIED THEORY 

Bit-string physics: A novel theory of everything, 20:14248 (R;US) 

Infrared fixed points and fixed lines in the top-bottom-tau sector 
in supersymmetric grand unification, 20:14235 (R;DE) 

GRANITES 

Influence of the hysteretic phase change in granite on seismic 
and hydrodynamic coupling of nuclear explosions, 20:13743 
(R;US) 

Rock resistivity and porosity of granitic core samples, 20:12692 
(IA;JP;In Japanese) 

GRANULAR MATERIALS 

Force models for particle-dynamics simulations of granular ma- 

terials, 20:12019 (R;US) 





Numerical study of the flow of granular materials down an in- 
clined plane. Quarterly report, July 1—-September 30, 1994, 
20:12059 (R;US) 

GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 

Elevated temperature static fatigue of a Nicalon fiber-reinforced 
SiC composite, 20:13253 (R;US) 

Graphite development pile graphite technical activities report 
June 1952, 20:12928 (R;US) 

Physics of radiation damage and radiation materials technology, 
20:13181 (I;UA;In Ukrainian) 

REACT. Graphite Corrosion Computer Code, 20:14639 (CM;US) 

Sputtering and erosion of pyrolytic graphite materials exposed 
to deuterium and deuterium+helium plasma., 20:13262 
(IA;UA;In Russian) 

GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
See GRAMINEAE 
GRAVITATION 
An attempt at a lattice formulation of gravity, 20:14209 (R;XA) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See USA 
GREAT PLAINS 
See USA 
GREELEY EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
GREENHOUSE EFFECT 

Economical analysis relating to the global warming issue, 
20:13007 (R;JP;in Japanese) 

Influence of Atmospheric CO, enrichment on rangeland forage 
quality and animal grazing. Final technical report, September 
1, 1989-August 31, 1992, 20:13761 (R;US) 

The PCMDI visualization and computation system (VCS): A work- 
bench for climate data display and analysis, 20:13793 (R;US) 

Towards the detection and attribution of an anthropogenic effect 
on climate, 20:13794 (R;US) 

GREENHOUSE GASES 

Measurement of heterogeneous chemical processes relevant to 
aerosol surfaces and trace gases active in the marine envi- 
ronment. Progress report, February 1994—January 1995, 
20:13864 (R;US) 

GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND MOTION 

Effect of vehicular traffic on ground vibration characteristics, 
20:12689 (IA;JP;in Japanese) 

Estimation of shallow velocity structure in Kushiro city utilizing 
vibration caused by factories, 20:14116 (IA;JP;in Japanese) 

Estimation of underground structures using short-period micro- 
tramors by frequency-wavenumber spectral analysis. 
Treatment of data contaminated by body waves, 20:14117 
(IA;JP;In Japanese) 

Ground vibration and earthquake motion of strong-motion obser- 
vatory site of Akita University, 20:12687 (IA;JP;ln Japanese) 

GROUND WATER 
Age Estimation 

Significance of apparent discrepanices in water ages derived 
from atmospheric radionuclides at Yucca Mountain, Nevada, 
20:12299 (R;US) 

Chemical Analysis 

Interim-status groundwater monitoring plan for the 216-B-63 
trench, 20:12363 (R;US) 

Limited field investigation report for the 100-NR-2 Operable 
Unit, 20:12518 (R;US) 

Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 


GROUND WATER 
Meetings 


Contamination 

Baseline risk assessment of ground water contamination at the 
uranium mill tailings site near Durango, Colorado, 20:12501 
(R;US) 

Distribution and geochemistry of contaminated subsurface wa- 
ters in fissured voleanogenic bed rocks of the Lake Karachai 
Area, Chelyabinsk, Southern Urals, 20:12301 (R;US) 

Final report for SNL/NM environmental drilling project, 20:13027 
(R;US) / 

In situ measurement of volatile organic compounds in ground- 
water by methods coupled to the cone penetrometer, 
20:13809 (R;US) 

Interim remedial measure proposed plan for the 200-ZP-1 Oper- 
able Unit, Hanford, Washington. Revision 3, 20:13833 (R;US) 

Interim-status groundwater monitoring plan for the 216-B-63 
trench, 20:12363 (R;US) 

Limited field investigation report for the 100-NR-2 Operable 
Unit, 20:12518 (R;US) 

National Low-Level Waste Management Program Radionuclide 
Report Series. Volume 10, Nickel-63, 20:12218 (R;US) 

Pilot-scale treatability test plant for the 200-BP-5 operable unit. 
Revision 1, 20:12912 (R;US) 

Proposed plan for interim remedial measure at the 100-KR-4 
Operable Unit, Hanford Site, Richland, Washington. Draft A, 
20:12531 (R;US) 

Proposed plan for interim remedial measures at the 100-HR-2 
Operable Unit. Draft A, 20:12532 (R;US) 

Road Transportable Analytical Laboratory (RTAL) system, 
20:13824 (R;US) 

Sampling and analysis plan for the site characterization of the 
waste area Grouping 1 groundwater operable unit at Oak 
Ridge National Laboratory, 20:12473 (R;US) 

Waste minimization opportunities at the U.S. Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, Rifle, Colorado, site, 
20:12486 (R;US) 


Decontamination 
Acoustically enhanced remediation of contaminated soil and 
ground water, 20:13828 (R;US) 
Contaminant distributions at typical U.S. uranium milling facilities 
and their effect on remedial action decisions, 20:12490 (R;US) 
Letter report for modeling evaluation of N-Springs barrier and 
pump-and-treat systems. Draft A, 20:12468 (R;US) 
Special study for the statistical evaluation of groundwater data 
trends. Final report, 20:12495 (R;US) 
Treatability test plan for the 200-ZP-1 operable unit, 20:12520 
(R;US 
Electromagnetic Surveys 
Geophysical data fusion for subsurface imaging, 20:12226 (R;US) 
Flow Models 
Status of the ground water flow model for the UMTRA Project, 
Shiprock, New Mexico, site, 20:12463 (R;US) 
Transport processes investigation: A necessary first step in site 
scale characterization plans, 20:13877 (R;US) 


General Circulation Models 
Calibration and verification of a regional groundwater flow model 
by comparing simulated and measured environmental isotope 
concentrations. An application to the Alnarp aquifer system in 
southwestern Sweden, 20:13870 (RA;XA) 


Hydrology 
Mathematical models and their applications to isotope studies in 
groundwater hydrology. Proceedings of a final research co- 
ordination meeting held in Vienna, 1-4 June 1993, 20:13835 
(R;XA) 
Image Processing 
Fluid flow imaging of the earth’s interior by electrical prospect- 
ing. Three dimensional modeling of SP data, 20:14115 
(IA;JP;In Japanese) 
Meetings 
Mathematical models and their applications to isotope studies in 
groundwater hydrology. Proceedings of a final research co- 


ordination meeting held in Vienna, 1-4 June 1993, 20:13835 
(R;XA) 
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GROUND WATER 
Monitoring 


Monitoring 

Burrell, Pennsylvania, vicinty property Long-Term Surveillance 
Plan. Final report, 20:12491 (R;US) 

Final report for SNL/NM environmental drilling project, 20:13027 
(R;US) 

Limited field investigation report for the 100-FR-3 operable unit, 
20:12911 (R;US) 

Pilot-scale treatability test plant for the 200-BP-5 operable unit. 
Revision 1, 20:12912 (R;US) 

Selected hydrologic data from Fortymile Wash in the Yucca 
Mountain area, Nevada, water year 1992, 20:12348 (R;US) 
Summary of field operations Tijeras Arroyo Well TJA-2. Site-Wide 

Hydrogeologic Characterization Project, 20:13852 (R;US) 


Radionuclide Migration 

Distribution and geochemistry of contaminated subsurface wa- 
ters in fissured volcanogenic bed rocks of the Lake Karachai 
Area, Chelyabinsk, Southern Urals, 20:12301 (R;US) 

Geochemical factors affecting radionuclide transport through 
near and far fields at a Low-Level Waste Disposal Site, 
20:12317 (R;US) 

Laboratory and field studies related to the Hydrologic Resources 
Management Program. Progress report, October 1, 1993— 
September 30, 1994, 20:13838 (R;US) 

Letter report for modeling evaluation of N-Springs barrier and 
pump-and-treat systems. Draft A, 20:12468 (R;US) 


Remedial Action 

100-HR-3 Operable Unit focused feasibility study report, 
20:12247 (R;US) 

Distribution and geochemistry of contaminated subsurface wa- 
ters in fissured volcanogenic bed rocks of the Lake Karachai 
Area, Chelyabinsk, Southern Urals, 20:12301 (R;US) 

In situ bioremediation: Cost effectiveness of a remediation tech- 
nology field tested at the Savannah River, 20:13840 (R;US) 
Laboratory evaluation of the potential for in situ treatment of 
chromate-contaminated groundwater by chemical precipita- 

tion, 20:12561 (R;US) 

RCRA Facility investigation/corrective measures study work 
plan for the 100-NR-1 operable unit: Hanford Site, Richland, 
Washington. Draft F, 20:12241 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 100 Area. Volume 
1, 20:12248 (R;US) 

Tracer transport modeling of the doublet well system, 20:13843 
(R;US) 

Treatment Facility F: Accelerated Removal and Validation 
Project, 20:13858 (R;US) 


Sampling 
Fingerprinting of ground water by ICP-MS. Progress report, Oc- 
tober 1, 1994—December 31, 1994, 20:13831 (R;US) 
Interim-status groundwater monitoring plan for the 216-B-63 
trench, 20:12363 (R;US) 


Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 

Seismic Surveys 
Geophysical data fusion for subsurface imaging, 20:12226 (R;US) 
Tritium 

Cyclic model for seasonal recharge and discharge of ground 
and spring water in the Valday experimental basin (humid 
zone) using environmental isotope data, 20:13872 (RA;XA) 

Water Chemistry 

Application of hydrogeochemical modelling for validation of hy- 
drologic flow modelling in the Tucson basin aquifer, Arizona, 
United States of America, 20:13871 (RA;XA) 

Water Pollution Control 


Environmental problems and hydrology of the examination of 
soil and ground water contaminations with volatile halo- 
genated hydrocarbons, 20:13834 (R;DE;in German) 


Water Quality 
Hanford well custodians. Revision 1, 20:12479 (R;US) 
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Water Treatment 
Separate process wastewaters, part A: Contaminated flow col- 
lection and treatment system for the Kansas City Plant, 
20:12211 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUNDNUTS 
See PEANUTS 
GROUP THEORY 
On subgroups of the general linear group over a commutative 
von Neumann regular ring, 20:14144 (R;XA) 
On subgroups of the special linear group over a non- 
commutative local ring, 20:14145 (R;XA) 
On the Alexander duality theorem, 20:14131 (R;XA) 
On the D-functor associated with cohomology, 20:14132 (R;XA) 
GROUTING 
Field study on seismic tomography for imaging grouting sphere, 
20:14110 (IA;JP;In Japanese) 
GROWTH 
Growth faltering, protein metabolism and immunostimulation: 
New speculations on the nature of the relationship with notes 
from observations and analyses in Guatemala, 20:14019 
(RA;XA) 
GROWTH INHIBITION 
See GROWTH 
GROWTH STIMULATION 
See GROWTH 
GTRR REACTOR 
Analyses for conversion of the Georgia Tech Research Reactor 
from HEU to LEU fuel, 20:12907 (R;US) 
Physics parameters for an epithermal-neutron beam at the 
Georgia Institute of Technology, 20:13891 (RA;US) 
GYPSUM 
Manufacture of ammonium sulfate fertilizer from FGD-gypsum. 
Technical report, September 1-November 30, 1994, 20:12027 
(R;US) 
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H CODES 
Evaluation of a performance assessment methodology for low- 
level radioactive waste disposal facilities: Validation needs. 
Volume 2, 20:12310 (R;US) 
HARPHRQ. A Geochemical Speciation Program Based on 
PHREEQE, 20:14644 (CM;GB) 
HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HABITAT 
Landscape characterization and biodiversity research, 20:13818 
(R;US) 
HADRON REACTIONS 
DTUNUC: Sampling of hadron-nucleus interactions according to 
the dual parton model, 20:14390 (RA;US) 
HADRON-HADRON INTERACTIONS 
See also MESON-BARYON INTERACTIONS 
DTUJET-92, multiparticle production at supercollider energies in 
the dual parton model, 20:14305 (RA;US) 
Hadronic production of S-wave and P-wave charmed beauty 
mesons via heavy quark fragmentation, 20:14282 (R;US) 
Measurement of beauty particle lifetimes and hadroproduction 
cross-section, 20:14299 (RA;RU) 
HADRONIC PARTICLE DECAY 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
HADRONS 
See also MESONS 
Incident energy dependence of hadronic activity, 20:13454 
(RA;US) 
HAFNIUM ALLOYS 
C15 intermetallic compounds HfV2+Nb, 20:13197 (R;US) 
Phase stability and elasticity of C15 transition-metal intermetal- 
lic compounds, 20:13199 (R;US) 





Processing and properties of extruded tungsten-hafnium and 

tungsten-stee! composites, 20:13163 (R;US) 
HAIR 

Application of hair as an indicator for trace element exposure in 
man. A review, 20:14020 (R;XA) 

The contribution of studies in animals to the application of hair 
as an indicator for metals and trace elements in man, 
20:14022 (RA;XA) 

The use of hair as a biopsy tissue for trace elements in the hu- 
man body, 20:14021 (RA;XA) 

HALFBEAK EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HALL GENERATORS 
See MHD GENERATORS 
HALLAM NUCLEAR POWER FACILITY 
See HNPF REACTOR 
HALOGENATED ALIPHATIC HYDROCARBONS 

See also CHLORINATED ALIPHATIC HYDROCARBONS 

Environmental problems and hydrology of the examination of 
soil and ground water contaminations with volatile halo- 
genated hydrocarbons, 20:13834 (R;DE;In German) 

HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTON-JACOBI EQUATIONS 

L™-error estimates of a finite element method for the Hamilton- 

Jacobi-Bellman equations, 20:14137 (R;XA) 
HAMILTONIANS 
Estimates on the minimal period for periodic solutions of nonlin- 
ear second order Hamiltonian systems, 20:14143 (R;XA) 
HANDCAR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HANDLEY EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 
Data Analysis 
Monthly production report, December 1966, 20:12923 (R;US) 
Fission Product Release 

Concentration of gross radioactivity in the Columbia River, 
20:12927 (R;US) 

Environmental modelling for the Hanford Environmental Dose 
Reconstruction Project, 20:12600 (RA;XA) 

Monthly production report December 1968, 20:12924 (R;US) 

Fuel Elements 

Data quality objectives for the initial K West fuel examinations, 
20:12370 (R;US) 

Report to the Working Committee of the Fuel Element Develop- 
ment Committee, 20:12921 (R;US) 

Fuel Storage Pools 
IXM gas sampling procedure, 20:12942 (R;US) 
Hydraulics 

Experimental determination of the departure from nucleate boil- 
ing in large rod bundles at high pressure experimental 
equipment and experimental operation, 20:12900 (R;US) 

Production 
Monthly production report, December 1966, 20:12923 (R;US) 
Reactor Materials 

Graphite development pile graphite technical activities report 
June 1952, 20:12928 (R;US) 

Status of irradiations performed by testing and irradiation ser- 
vices for BNW as of March 10, 1968, 20:12917 (R;US) 

Reactor Operation 

Engineers 100 Areas technical activities report July 1950, 
20:12926 (R;US) 

Richland 02 R&D Program annual report summary, 20:12937 
(R;US) 


HANFORD RESERVATION 
Historical Aspects 


Reactor Safety 
100 area source operable unit focused feasibility study report: 
Sensitivity analysis report addendum. Draft B, 20:12915 (R;US) 
Environmental assessment for the deactivation of the N reactor 
facilities. Draft B, 20:12906 (R;US) 
Proposed plan for interim decision at the 100-BC-5 operable unit, 
Hanford Site, Richland, Washington. Draft A, 20:12914 (R;US) 
Reactor Vessels 
105 K-West isolation barrier leak recovery plan, 20:12943 (R;US) 
Research Programs 
Douglas United Nuclear, Inc., sponsored research and develop- 
ment programs, FY-1967, 20:13031 (R;US) 
Status of irradiations performed by testing and irradiation ser- 
vices for BNW as of November 17, 1968, 20:12918 (R;US) 
Risk Assessment 
100-DR-1 operable unit focused feasibility study report, 
20:12913 (R;US) 
Water Supply 


Feasibility report: 105-DR as replacement for 105-F, 20:12925 
(R;US) 


HANFORD RESERVATION 


Stress analysis of jacks, frame and bearing connections, and 
drill rod for core sampler truck No. 2, 20:13403 (R;US) 
Air Pollution 
Diffuse and fugitive emission dose assessment on the Hanford 
Site, 20:12478 (R;US) 
Final report of fugitive and diffuse emissions evaluations at the 
Hanford Site, CY 1994, 20:12482 (R;US) 
Alarm Systems 
Acceptance test report, plutonium finishing plant life safety up- 
grade, 20:12562 (R;US) 
Sequence and batch language programs and alarm-related “C” 
programs for the 242-A MCS. Revision 2, 20:14684 (R;US) 
Aquiters 
Single-well tracer methods for hydrogeologic evaluation of tar- 
get aquifers, 20:13848 (R;US) 
Budgets 
Douglas United Nuclear, Inc., sponsored research and develop- 
ment programs, FY-1967, 20:13031 (R;US) 
Contamination 
Interim remedial measure proposed plan for the 200-ZP-1 Oper- 
able Unit, Hanford, Washington. Revision 3, 20:13833 (R;US) 
Educational Facilities 
Functional design criteria for the Hazardous Materials Manage- 
ment and Emergency Response (HAMMER) Training Center. 
Revision 1, 20:12567 (R;US) 
Environmental Impacts 
Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 200/300 Area, 
20:12249 (R;US) 
Environmental Quality 
Quarterly environmental radiological survey summary: 100, 200, 
300 and 600 Areas. Fourth quarter 1994, 20:12455 (R;US) 
Fire Detectors 
Acceptance test report, plutonium finishing plant life safety up- 
grade, 20:12562 (R;US) 
Fuel Cycle Centers 
UOs Plant hazards assessment. Revision 2, 20:12565 (R;US) 
Fuel Storage Pools 
Configuration management compliance matrix for K Basins, 
20:12174 (R;US) 
Summary status of K Basins sludge characterization, 20:12176 
(R;US) 
Ground Water 
Limited field investigation report for the 100-NR-2 Operable 
Unit, 20:12518 (R;US) 
Historical Aspects 
Action plan for polonium-210 program in smaller Richland reac- 
tors, 20:12920 (R;US) 
Critical heat flux & two phase hydraulic investigation of a 16-rod 
simulation of a BWR fuel assembly, 20:12753 (R;US) 
Douglas United Nuclear, Inc., sponsored research and develop- 
ment programs, FY-1967, 20:13031 (R;US) 
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HANFORD RESERVATION 
Historical Aspects 


Experimental determination of the departure from nucleate boil- 
ing in large rod bundles at high pressure experimental 
equipment and experimental operation, 20:12900 (R;US) 

First FFTF local clad temperature tests with 7-pin bundles, 
20:12901 (R;US) 

Monthly production report, December 1966, 20:12923 (R;US) 

Status of Special Reactor Process Tube Loadings, 20:12919 
(R;US) 

Status of irradiations performed by testing and irradiation ser- 
vices for BNW as of November 17, 1968, 20:12918 (R;US) 

Turbulet flow in a model nuclear fue! rod bundle containing par- 
tial flow blockages, 20:12839 (R;US) 

Information Systems 

Hanford Site technical baseline database. Revision 1, 20:14703 
(R;US) 

Nuclear Materials Management 

A systems engineering analysis to examine the economic im- 
pact for treatment of tritiated water in the Hanford KE-Basin, 
20:12474 (R;US) 

Configuration Management Plan for K Basins, 20:12368 (R;US) 

Gas/liquid sampler for closed canisters in KW Basin - test re- 
port, 20:12377 (R;US) 

Overview of the spent nuclear fuel project at Hanford, 20:12168 
(R;US) 

Preliminary safety evaluation, Project W-059, B Plant canyon 
ventilation upgrade, 20:12384 (R;US) 

Test reports for K Basins vertical fuel handling tools, 20:12178 
(R;US) 

Power Substations 

CENRTC Project #2F3EOA, OCB A-376, acceptance test pro- 
cedure, 20:12980 (R;US) 

CENRTC Project #2F3EOA, OCB A-386, acceptance test pro- 
cedure, 20:12981 (R;US) 

Program Management 

QUEST2: Release 1, SA/Release 1 supporting documents de- 

liverable set, 20:14623 (R;US) 
Purex Process 

PUREX/UO, facilities deactivation lessons learned history, 

20:12153 (R;US) 
Radiation Monitoring 

Quarterly environmental radiological survey summary: 100, 200, 
300 and 600 Areas. Fourth quarter 1994, 20:12455 (R;US) 

Technical assessment of compliance with work place air sam- 
pling requirements at T Plant. Revision No. 1, 20:12566 (R;US) 

Radioactive Waste Disposal 

Acceptance test procedure: MW Land Disposal Facility 
Project W-025, 20:12379 (R;US) 

Cradle modification for hydraulic ram, 20:12405 (R;US) 

Dose rate calculations for the removal of the mixer pump from 
Tank 101 SY, 20:12428 (R;US) 

Tank characterization report for single-shell tank 241-C-109, 
20:12409 (R;US) 

Test plan 241-C-103 natural breathing characteristics evaluation 
using the ultra sensitive flowmeter, 20:12439 (R;US) 

The effect of vitrification technology on waste loading, 20:12320 
(R;US) 

Radioactive Waste Facilities 

Acceptance test procedure: RMW Land Disposal Facility 
Project W-025, 20:12379 (R;US) 

CSER 94-012: Criticality safety evaluation report for 340 Facil- 
ity, 20:13366 (R;US) 

Development of major process improvements for decontamina- 
tion of large, complex, highly radioactive mixed waste items at 
the Hanford Site T Plant, 20:12355 (R;US) 

Engineering study on conveyor system for HC-21C project, 
20:12359 (R;US) 

HC-21C off-gas test procedure. Revision 1, 20:12362 (R;US) 

New raw water supply for B-Plant fire foam system, 20:12572 
(R;US) 

Preliminary design requirements document (DRD) for Project 
W-236B, “Initial Pretreatment Module”, 20:12388 (R;US) 

RCRA Facility investigation/corrective measures study work 
plan for the 100-NR-1 operable unit: Hanford Site, Richland, 
Washington. Draft F, 20:12241 (R;US) 
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Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 100 Area. Volume 
1, 20:12248 (R;US) 

Tank waste remediation system high-level waste vitrification sys- 
tem development and testing requirements, 20:12422 (R;US) 

W-007H B Plant Process Condensate Treatment Facility. Revi- 
sion 3, 20:12378 (R;US) 

WRAP Module 1 data management system (DMS) software de- 
sign description (SDD), 20:12380 (R;US) 


Radioactive Waste Management 

100 area source operable unit focused feasibility study report: 
Sensitivity analysis report addendum. Draft B, 20:12915 (R;US) 

100-DR-1 operable unit focused feasibility study report, 
20:12913 (R;US) 

101-SY Dome pressure issues surrounding mitigation pump de- 
contamination during removal, 20:12413 (R;US) 

200 Area treated effluent disposal facility operational test speci- 
fication, 20:12480 (R;US) 

200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 

Acceptance Test Report for 241-U compressed air system, 
20:12398 (R;US) 

Advanced conceptual design report. Phase Il. Liquid effluent 
treatment and disposal Project W-252, 20:12390 (R;US) 

Approach and plan for cleanup actions in the 100-KR-2 opera- 
ble unit of the Hanford site, 20:12916 (R;US) 

Burial grounds safety equipment list, 20:12425 (R;US) 

Concentration of gross radioactivity in the Columbia River, 
20:12927 (R;US) 

Environmental assessment for the deactivation of the N reactor 
facilities. Draft B, 20:12906 (R;US) 

Environmental support FY 1995 multi-year program plan/fiscal 
year work plan WBS 1.5.2/7.4.11, 20:12573 (R;US) 

Evaluation of structural issues related to isolation of the 100- 
KE/100-KW discharge chute, 20:12369 (R;US) 

Feasibility study of tank leakage mitigation using subsurface 
barriers. Revision 1, 20:12411 (R;US) 

Focused feasibility study of engineered barriers for waste man- 
agement units in the 200 Areas, 20:12243 (R;US) 

Functional design criteria W-367, 222-S ancillary equipment ad- 
dition, 20:12396 (R;US) 

Functions and requirements for the 105 K-East Base Dose Re- 
duction Project, 20:12372 (R;US) 

Immobilized low-level waste disposal options configuration 
study, 20:12429 (R;US) 

Interface agreement for the management of FFTF Spent Nu- 
clear Fuel, 20:12173 (R;US) 

Interim-status groundwater monitoring plan for the 216-B-63 
trench, 20:12363 (R;US) 

Jet mixer pump testing in Hanford Tank 241-SY-101, 20:12322 
(R;US) 

Limited field investigation report for the 100-FR-3 operable unit, 
20:12911 (R;US) 

MIT upgrade acceptance test procedure, 20:12397 (R;US) 

Monthly production report December 1968, 20:12924 (R;US) 

Performance and risk assessment of subsurface barriers for 
single-shell tank waste retrieval, 20:12352 (R;US) 

Pilot-scale treatability test plant for the 200-BP-5 operable unit. 
Revision 1, 20:12912 (R;US) 

Preliminary low-level waste feed definition guidance - LLW pre- 
treatment interface, 20:12421 (R;US) 

Project W320 heel jet secondary catch mechanism lateral load 
test - test report, 20:12394 (R;US) 

Project management pian for Project W-320, Tank 241-C-106 
sluicing, 20:12393 (R;US) 

Proposed plan for interim decision at the 100-BC-5 operable unit, 
Hanford Site, Richland, Washington. Draft A, 20:12914 (R;US) 

Proposed plan for interim remedial measure at the 100-KR-4 
Operable Unit, Hanford Site, Richland, Washington. Draft A, 
20:12531 (R;US) 

Proposed plan for interim remedial measures at the 100-HR-2 
Operable Unit. Draft A, 20:12532 (R;US) 





RCRA Facility investigation/corrective measures study work 
plan for the 100-NR-1 operable unit: Hanford Site, Richland, 
Washington. Draft F, 20:12241 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 200/300 Area, 
20:12249 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, program manage- 
ment, 20:12250 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 100 Area. Volume 
1, 20:12248 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 1100 Area, 
20:12529 (R;US) 

Sampling and Analysis Plan for PUREX canyon vessel flushing, 
20:12360 (R;US) 

Strong-back safety latch, 20:12402 (R;US) 

Structural analysis and evaluation in support of the long reach 
manipulator procurement specification. Revision 1, 20:12395 
(R;US) 

System design description 241-SY-101 color video camera, 
20:12424 (R;US) 

Tank 241-AN-102 tank characterization plan, 20:12430 (R;US) 

Tank 241-AP-107 tank characterization plan, 20:12438 (R;US) 

Tank 241-C-204 Tank Characterization Plan, 20:12444 (R;US) 

Tank 241-SX-103 tank characterization plan, 20:12446 (R;US) 

Tank 241-SX-106 tank characterization plan, 20:12447 (R;US) 

Tank 241-TX-118 tank characterization plan, 20:12434 (R;US) 

Tank 241-U-111 tank characterization plan, 20:12435 (R;US) 

Tank selection for Light Duty Utility Arm (LDUA) system hot test- 
ing in a single shell tank, 20:12412 (R;US) 

Tank waste remediation system integrated technology plan. Re- 
vision 2, 20:12242 (R;US) 

Test results of the Phase 1 Test Plan, 20:12449 (R;US) 

The role of plants on isolation barrier systems, 20:12321 (R;US) 

Transportation risk assessment of radioactive wastes generated 
by the N-Reactor stabilization program at the Hanford Site, 
Washington, 20:12165 (R;US) 


Radioactive Waste Processing 

Development of the high-level waste high-temperature melter 
feed preparation flowsheet for vitrification process testing, 
20:12426 (R;US) 

Development program for magnetically assisted chemical sepa- 
ration: Evaluation of cesium removal from Hanford tank 
supernatant, 20:12185 (R;US) 

The effect of vitrification technology on waste loading, 20:12320 
(R;US) 


Radioactive Waste Storage 

340 Facility Secondary Containment and Leak Detection Project 
W-302 Functional Design Criteria, 20:12391 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 1 testing, 20:12569 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 2 testing, 20:12570 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 3 testing, 20:12571 (R;US) 

Closed out tank 241-SY-101 DACS System Change Request 
No. 301-400, 20:12399 (R;US) 

Conceptual design of a Raman probe for inclusion in the in-tank 
cone penetrometer, 20:12343 (R;US) 

Effects of hydrogen on carbon steels at the Multi-Function 
Waste Tank Facility, 20:13208 (R;US) 

Evaluation of FTIR-based analytical methods for the analysis of 
Hanford Site waste, 20:12357 (R;US) 

Evaluation of structural issues related to isolation of the 100- 
KE/100-KW discharge chute, 20:12369 (R;US) 

Functional design criteria 241-AP-102 Flexible Receiver Sys- 
tem, 20:13371 (R;US) 

Functional design criteria, Project W-059, B Plant Canyon venti- 
lation upgrade, 20:12383 (R;US) 

Miscellaneous component design for Tank 241SY101 pump re- 
moval, 20:12406 (R;US) 


HANFORD RESERVATION 
Remedial Action 


New methods for determination of interstitial liquid levels in Han- 
ford waste tanks, 20:12354 (R;US) 

Operability test procedure for 244-U DCRT. Revision 1, 
20:12364 (R;US) 

Operational Safety Requirements and Operating Specification 
Documentation compliance instrumentation matrices: 200 
East Area Tank Farms, 20:12408 (R;US) 

Operational experience in mitigating flammable gas releases 
from Hanford Site Tank 241-SY-101, 20:12353 (R;US) 

Position paper — Waste storage tank heat removal, 20:12386 
(R;US) 

Progress in resolving Hanford Site high-level waste tank safety 
issues, 20:12356 (R;US) 

Retained gas sampler interim safety assessment, 20:12293 
(R;US) 

Rotary Mode Core Sample System availability improvement, 
20:12410 (R;US) 

Tank 241-AZ-101 tank characterization plan, 20:12436 (R;US) 

Tank 241-AZ-102 tank characterization plan, 20:12431 (R;US) 

Tank 241-C-106 past-practice sluicing waste retrieval, Hanford 
Site, Richland, Washington. Environmental Assessment, 
20:12212 (R;US) 

Thermal and combined thermal and radiolytic reactions involving 
nitrous oxide, hydrogen, and nitrogen in the gas phase; com- 
parison of gas generation rates in supernate and solid fractions 
of Tank 241-SY-101 simulated waste, 20:12319 (R;US) 


Remedial Action 

100 Area source operable unit focused feasibility study report. 
Draft A, 20:12523 (R;:US) 

100 area source operable unit focused feasibility study report: 
Sensitivity analysis report addendum. Draft B, 20:12915 (R;US) 

100-BC-1 Operable Unit focused feasibility study, 20:12524 
(R;US) 

100-DR-1 operable unit focused feasibility study report, 
20:12913 (R;US) 

100-HR-1 Operable Unit focused feasibility study report. Draft A, 
20:12525 (R;US) 

100-HR-2 Operable Unit Focused Feasibility study report, 
20:12526 (R;US) 

100-KR-4 Operable Unit focused feasibility study report, 
20:12522 (R;US) 

118-B-1 Excavation Treatability Test Plan. Revision 1, 20:12521 
(R;US) 

200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 

Approach and plan for cleanup actions in the 100-KR-2 opera- 
ble unit of the Hanford site, 20:12916 (R;US) 

Constructability report for the 200-BP-1 prototype surface bar- 
rier, 20:12528 (R;US) 

Draft interim close-out report Fitzner-Eberhardt Arid Lands Ecol- 
ogy Reserve remedial action, Hanford, Washington. Draft A, 
20:12533 (R;US) 

Environmental assessment for the deactivation of the N reactor 
facilities. Draft B, 20:12906 (R;US) 

Environmental support FY 1995 multi-year program plan/fiscal 
year work plan WBS 1.5.2/7.4.11, 20:12573 (R;US) 

Impacts on health and safety from transfer/consolidation of nu- 
clear materials and hazardous chemicals, 20:12553 (R;US) 
Interim-status groundwater monitoring plan for the 216-B-63 

trench, 20:12363 (R;US) 

Limited field investigation for the 100-FR-1 Operable Unit, 
20:12519 (R;US) 

Limited field investigation report for the 100-NR-1 Operable 
Unit, 20:12516 (R;US) 

Limited field investigation report for the 100-NR-1 operable unit. 
Draft A, 20:12517 (R;US) 

Mitigation action plan for the Environmental Restoration Dis- 
posal Facility, 20:12535 (R;US) 

Proposed plan for interim decision at the 100-BC-5 operable unit, 
Hanford Site, Richland, Washington. Draft A, 20:12914 (R;US) 

Proposed plan for interim remedial measure at the 100-KR-4 
Operable Unit, Hanford Site, Richland, Washington. Draft A, 
20:12531 (R;US) 
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HANFORD RESERVATION 
Remedial Action 


Proposed plan for interim remedial measures at the 100-HR-2 
Operable Unit. Draft A, 20:12532 (R;US) 

RCRA facility investigation/corrective measures study work plan 
for the 100-NR-2 operable unit, Hanford Site, Richland, 
Washington. Draft D, 20:12513 (R;US) 

RCRA facility investigation/corrective measures study work plan 
for the 100-NR-2 operable unit, Hanford Site, Richland, 
Washington. Draft E, 20:12514 (R;US) 

Remedial investigation and feasibility study report for the envi- 
ronmental restoration disposal facility, 20:12246 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, program manage- 
ment, 20:12250 (R;US) 

Richland Environmental Restoration Project, 1995 fiscal year 
work plan: Work breakdown structure 2.0. Revision 2, 
20:12515 (R;US) 

Treatability test plan for the 200-ZP-1 operable unit, 20:12520 
(R;US) 

Site Characterization 

200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 

Concrete characterization for the 300 Area Solvent Evaporator 
Closure Site, 20:12563 (R;US) 

Interim-status groundwater monitoring plan for the 216-B-63 
trench, 20:12363 (R;US) 

Interpretation and modeling of a subsurface injection test, 200 
East Area, Hanford, Washington, 20:12323 (R;US) 

Solls 

Description of work vadose drilling at the 1301-N and 1325-N fa- 
cilities, 100-NR-1 operable unit, 20:12467 (R;US) 

Interpretation and modeling of a subsurface injection test, 200 
East Area, Hanford, Washington, 20:12323 (R;US) 

Spent Fuel Storage 

CSER 95-001: Criticality safety evaluation report for PUREX 
canister rack, 20:12180 (R;US) 

Data quality objectives for gas and liquid samples from sealed K 
Basin canisters, 20:12175 (R;US) 

Kinetic and thermodynamic bases to resolve issues regarding 
conditioning of uranium metal fuels, 20:12163 (R;US) 

Spent Fuels 

Spent Nuclear Fuel Project technical baseline document. Fiscal 
year 1995: Volume 1, Baseline description, 20:12375 (R;US) 

Spent nuclear fuel project integrated schedule plan, 20:12373 
(R;US) 

Storage Facilities 

Development and testing of single-shell tank waste retrieval 
technologies: Milestone M-45-01 summary report, 20:12560 
(R;US) 

Fire criticality probability analysis for 300 Area N Reactor fuel 
fabrication and storage facility. Revision 1, 20:12564 (R;US) 

PFP MICON maintenance manual. Revision 1, 20:14685 (R;US) 

Position paper — Waste storage tank heat removal, 20:12386 
(R;US) 

Preliminary design requirements document (DRD) for Project 
W-236B, “Initial Pretreatment Module”, 20:12388 (R;US) 

Preliminary safety evaluation, Project W-059, B Plant canyon 
ventilation upgrade, 20:12384 (R;US) 

Tank waste remediation system high-level waste vitrification sys- 
tem development and testing requirements, 20:12422 (R;US) 

Waste Management 

100-HR-3 Operable Unit focused feasibility study report, 
20:12247 (R;US) 

Concrete sample point: 304 Concretion Facility, 20:13297 (R;US) 

Constructability report for the 200-BP-1 prototype surface bar- 
rier, 20:12528 (R;US) 

Hanford well custodians. Revision 1, 20:12479 (R;US) 

Waste Retrieval 

Tank 241-C-106 past-practice sluicing waste retrieval, Hanford 
Site, Richland, Washington. Environmental Assessment, 
20:12212 (R;US) 

Water Pollution Abatement 

The circulating air barrier: Effective prevention of liquid contami- 

nant movement through soil, 20:12465 (R;US) 
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Water Treatment Plants 

200 Area Liquid Effluent Facilities — Quality assurance program 
plan, 20:12366 (R;US) 

300 Area Treated Effluent Disposal Facility permit reopener run 
plan, 20:12365 (R;US) 

W-007H B Plant Process Condensate Treatment Facility. Revi- 
sion 3, 20:12378 (R;US) 

HAPO 

Material balance flowsheet Redox Production plant, 20:12151 
(R;US) 

Richland 02 R&D Program annual report summary, 20:12937 
(R;US) 

HARDNESS 
An explanation for the shape of nanoindentation unloading 
curves based on finite element simulation, 20:13166 (R;US) 
HARRY EVENT 
See NUCLEAR EXPLOSIONS 
HARVESTING 

Develop a field grid system for yiekd mapping and machine con- 
trol. Quarterly report, January 1, 1995—March 31, 1995, 
20:13106 (R;US) 

Field losses when harvesting reed canary grass in springtime. 
Three studies 1994, 20:12611 (R;SE;In Swedish) 

HATCHOBARU GEOTHERMAL FIELD 
Seismic wave field analysis in cross-well geometry. Considera- 
tion using seismic modelling, 20:12672 (IA;JP;In Japanese) 
HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
Air Transport 

Baseline requirements of the proposed action for the Transporta- 

tion Management Division routing models, 20:12161 (R;US) 
Decontamination 

Decontamination Systems Information and Research Program, 
20:12508 (R;US) 

Development of major process improvements for decontamina- 
tion of large, complex, highly radioactive mixed waste items at 
the Hanford Site T Plant, 20:12355 (R;US) 

Environmental Effects 

Extended abstracts for an international conference on the devel- 
opment of the North and problems of recultivation, 20:13817 
(R;US) 

Environmental impacts 

FY 1995 remedial investigation work plan for Waste Area 
Grouping 2 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 20:12511 (R;US) 

Excavation 

Plan for the testing of radiation measurement instrumentation in- 

tended for use at an excavation site, 20:13836 (R;US) 
Extraction 
Environmental management technology demonstration and 
commercialization, 20:13829 (R;US) 
Gamma Spectroscopy 
Waste inspection tomography (WIT), 20:12232 (R;US) 
Health Hazards 

Impacts on health and safety from transfer/consolidation of nu- 
clear materials and hazardous chemicals, 20:12553 (R;US) 

RCRA corrective action: Action levels and media cleanup stan- 
dards, 20:12215 (R;US) 

Hydrolysis 
A portable system for the treatment of water-reactive mixed 
waste, 20:12297 (R;US) 
Monitoring 
Environmental report 1993, 20:12477 (R;US) 
Portable sensor for hazardous waste, 20:13283 (R;US) 
Oxidation 

Dual shell reactor vessel: A pressure-balanced system for high 
pressure and temperature reactions, 20:13115 (R;US) 

Evaluation of tubular reactor designs for supercritical water oxi- 
dation of U.S. Department of Energy mixed waste, 20:12267 
(R;US) 

Pollution Regulations 

Implementation of Waste Minimization at a complex R&D site, 

20:12187 (R;US) 





RCRA corrective action: Action levels and media cleanup stan- 

dards, 20:12215 (R;US) 
Radioactive Waste Management 

Mixed waste certification plan for the Lawrence Berkeley Labo- 
ratory Hazardous Waste Handling Facility. Revision 1, 
20:12303 (R;US) 

Radioactive Waste Processing 

Development and status of the AL Mixed Waste Treatment Plan 
or | love that mobile unit of mine, 20:12296 (R;US) 

Electromagnetic mixed waste processing system for asbestos 
decontamination, 20:12229 (R;US) 

Rail Transport 
Baseline requirements of the proposed action for the Transporta- 
tion Management Division routing models, 20:12161 (R;US) 
Remedial Action 
RCRA corrective action and closure, 20:12216 (R;US) 
Remote Sensing 

Simulation of airborne electromagnetic measurements in three 

dimensional environments, 20:12331 (R;US) 
Road Transport 
Baseline requirements of the proposed action for the Transporta- 
tion Management Division routing models, 20:12161 (R;US) 
Single Photon Emission Computed Tomography 
Waste inspection tomography (WIT), 20:12232 (R;US) 
Underground Disposal 

100-HR-2 Operable Unit Focused Feasibility study report, 
20:12526 (R;US) 

118-B-1 Excavation Treatability Test Plan. Revision 1, 20:12521 
(R;US) 

Underground Storage 

The circulating air barrier: Effective prevention of liquid contami- 

nant movement through soil, 20:12465 (R;US) 
Vitrification 

Environmental management technology demonstration and 
commercialization, 20:13829 (R;US) 

Review of the Vortec soil remediation demonstration program, 
20:12507 (R;US) 

Use of emission spectroscopy as a tool for optimization of 
plasma hearth operation for hazardous waste thermal treat- 
ment, 20:12200 (R;US) 

Waste Management 
Draft interim close-out report Fitzner-Eberhardt Arid Lands Ecol- 
y Reserve remedial action, Hanford, Washington. Draft A, 
20:12533 (R;US) 

Management of corrective action wastes pursuant to proposed 

Subpart S, 20:13004 (R;US) 
Wet Oxidation Processes 

Development of a novel wet oxidation process for hazardous 

and mixed wastes, 20:12228 (R;US) 
HAZARDOUS MATERIALS SPILLS 

Functional design criteria for the Hazardous Materials Manage- 
ment and Emergency Response (HAMMER) Training Center. 
Revision 1, 20:12567 (R;US) 

HAZARDS 

See also HEALTH HAZARDS 

Sandia Lightning Simulation Facility Building 888. Hazards as- 
sessment document, 20:12557 (R;US) 

HD 8077 
See NICKEL BASE ALLOYS 
HEALTH HAZARDS 

See also RADIATION HAZARDS 

Energy systems programs funded by the Assistant Secretary for 
Environment, Safety and Health: FY 1993-FY 1994, 
20:13013 (R;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 

Noninvasive evaluation of the cardiac autonomic nervous sys- 
tem. Final progress report, December 24, 1993—February 28, 
1994, 20:13890 (R;US) 

HEAT DISTRIBUTION SYSTEMS 

Economic consequences of extra by-passes in district heating 
networks. Investment-, running- and maintenance costs, 
20:13127 (R;SE;In Swedish) 


HEAVY ION REACTIONS 


Environmental impact of drag reducing additives - Part 1, 
20:13857 (R;SE;In Swedish) 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications Phase 2. Final report, 
20:13140 (R;US) 

Solid state sintering of silicon nitride ARL-CR-114. Final report, 
20:13230 (R;US) 

HEAT EXCHANGERS 

An experimental study of fluidelastic instability and draf force on 
a tube in two-phase cross flow, 20:13108 (R;US) 

Assessment of MIT and UCB wall condensation tests and of the 
pre-release RELAP5/MOD3.2 code condensation models, 
20:12963 (R;US) 

Boiling heat transfer in compact heat exchangers, 20:13373 
(R;US) 

Construction and preliminary testing of perforated plate heat ex- 
changers for use in helium Il refrigerators, 20:13490 (R;FR) 

New technology for America’s electric power industry. Diagnosis 
and control of flow-induced tube vibration in heat exchangers 
and steam generators, 20:12719 (R;US) 

HEAT FLOW 
See HEAT FLUX 
HEAT FLUX 

See also CRITICAL HEAT FLUX 

Measurement and analysis of the surface energy budget for 
ARM field experiments. Final report, 20:13777 (R;US) 

HEAT PUMPS 

Acceptance Test Report for 241-U compressed air system, 
20:12398 (R;US) 

Field measurement of the interactions between heat pumps and 
attic duct systems in residential buildings, 20:13080 (R;US) 

Thermodynamic evaluation of a microscale heat pump, 
20:13087 (R;US) 

HEAT RESISTANT MATERIALS 
Metals and Ceramics Division progress report for period ending 
December 31, 1993, 20:13150 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also CONVECTION 
RADIANT HEAT TRANSFER 

Comparison of the calculated and measured stability of a NbTi 
cable-in-conduit conductor, 20:14495 (R;US) 

Experimental study on the refined thermal-hydraulics of a 
sodium flow across a tube row, 20:13380 (R;FR;In French) 

Heat transfer studies. Quarterly report, 20:12236 (R;US) 

Investigation of local heat transfer in compact heat exchangers 
by holographic interferometry, 20:13385 (R;DE) 

Large molten pool heat transfer, 20:12968 (R;XN) 

Summary of previous German research activities and status of 
GRS program on in-vessel molten pool behaviour and ex- 
vessel coolability, 20:12821 (RA;XN) 

HEAT TRANSMISSION 

See HEAT TRANSFER 
HEATED EFFLUENTS 

See THERMAL EFFLUENTS 
HEATER OIL 

See HEATING OILS 
HEATING OILS 

Winter fuels report. Week ending: March 3, 1995, 20:13061 
(R;US) 

HEAVY ION LINEAR ACCELERATORS 

See HILACS 

HEAVY ION REACTIONS 
See also ARGON 36 REACTIONS 
CARBON 12 REACTIONS 
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HEAVY ION REACTIONS 


DEEP INELASTIC HEAVY ION REACTIONS 
GOLD 197 REACTIONS 
HELIUM 6 REACTIONS 
LANTHANUM 139 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 
SULFUR 32 REACTIONS 
XENON 129 REACTIONS 
Investigation of the multifragmentation of target nuclei in 
nucleus-nucleus collisions at intermediate and high energies, 
20:14388 (RA;RU) 
On Elastic and Inelastic Heavy lon Scattering in the High En- 
ergy Approximation, 20:14376 (RA;XJ) 
University of Maryland annual progress report, 20:14347 (R;US) 
HEAVY IONS 
Behavior of hydrogen in the hydrogen-stored metal target under 
irradiation of heavy ion beams, 20:14471 (RA;JP) 
Carbon beam irradiation of human monolayer cells, 20:14051 
(RA;JP) 
HEAVY LEPTONS 
See also TAU PARTICLES 
A search for excited fermions in electron-proton collisions at 
HERA, 20:14268 (R;DE) 
Search for excited electrons using the ZEUS detector, 20:14254 
(R;DE) 
HEAVY NUCLEI 
See also LEAD 208 
POLONIUM 210 
Fission properties of the heaviest elements, 20:14393 (R;US) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER COOLED REACTORS 
See also GTRR REACTOR 
HFBR REACTOR 
PRTR REACTOR 
Study on hydrodynamically induced dryout and post dryout im- 
portant to heavy water reactors, 20:12953 (R;US) 
HELAC 
See LINEAR ACCELERATORS 
HELIAC STELLARATORS 
Evolution of magnetic islands in a Heliac, 20:14525 (R;JP) 
HELIANTHUS ANNUUS 
See SUNFLOWERS 
HELICOPTERS 
Geophex airborne unmanned survey system, 20:13827 (R;US) 
HELIOTRON 
Behavior of magnetic islands in 3D MHD equilibria of helical de- 
vices, 20:14523 (R;JP) 
Control of radial electric field in torus plasma, 20:14522 (R;JP) 
Effect of anomalous plasma transport on radial electric field in 
torsatrorvheliotron, 20:14527 (R;JP) 
High beta experiments in CHS, 20:14521 (R;JP) 
ICRF heating in CHS, 20:14520 (R;JP) 
Monte Carlo simulation for ICRF heating in heliotron/torsatrons, 
20:14524 (R;JP) 
HELIUM 
Cross sections for particle-rearrangement in ion-molecule colli- 
sions. 1. Hydrogen and helium species, 20:14439 (R;JP) 
HELIUM 3 
Importance of nucleon recoil in weak decay of hypernuclei, 
20:14323 (R;JP) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 6 REACTIONS 
Experimental Study of Fission and Evaporation Cross Sections 
for © He + 2°° Bi Reaction, 20:14377 (RA;XJ) 
HELIUM ASH 
Helium transport and exhaust studies in enhanced confinement 
regimes in DIill-D, 20:14571 (R;US) 
Measurements of the production and transport of helium ash on 
the TFTR Tokamak, 20:14531 (R;US) 


596 ERA Vol. 20, No. 6 


HELIUM METHOD 
See ISOTOPE DATING 
HELMHOLTZ FREE ENERGY 
See FREE ENERGY 
HEPATITIS 

A study of the frequency of infection of peripheral blood 
mononuclear cells of chronic hepatitis B virus carriers using 
the polymerase chain reaction and hybridization analysis, 
20:13922 (RA;XA) 

HEPTANE 

Low severity upgrading of F-T waxes with solid superacids. 
Quarterly report, September 1-November 30, 1994, 20:12625 
(R;US) 

HERA STORAGE RING 

Beam tests and calibration of the H1 liquid argon calorimeter 
with electrons, 20:13611 (R;DE) 

Experimental techniques and physics in a polarized storage 
ring, 20:13546 (R;DE) 

Jet identification based on probability calculations using Bayes’ 
theorem, 20:13612 (R;DE) 

The H1 detector at HERA, 20:13609 (R;DE) 

The performance of the ZEUS calorimeter, 20:13613 (R;DE) 

HERBICIDES 
Diffusion 

Study on the dynamics of release of carbon-14 labelled herbi- 
cides from controlled-release formulations in water, 20:13949 
(RA;XA) 

Ecological Concentration 

Study on the fate of controlled-release formulation of carbon-14 

thiobencarb in a model paddy ecosystem, 20:13951 (RA;XA) 
Efficiency 

Efficacy evaluation of controlled release formulations of thioben- 
carb in rice, 20:13942 (RA;XA) 

Efficacy of starch encapsulated formulations of herbicides, 
20:13937 (RA;XA) 

Efficacy of the alginate controlled-release formulation (CRF) of 
thiobencarb herbicide for weed control in transplanted rice, 
20:13941 (RA;XA) 

Evaluation of controlled-release formulations of thiobencarb in 
rice-fish ecosystems using radiochemical techniques, 
20:13946 (RA;XA) 

Field plot test of efficacy of thiobencarb formulations for weed 
control in direct seeded rice, 20:13945 (RA;XA) 

Potted plants greenhouse study on the efficacy of thiobencarb 
formulations against Echinochloa crusgalli in direct seeded 
rice, 20:13947 (RA;XA) 

Studies on the efficacy of herbicides in rice cultures, 20:13948 
(RA;XA) 

Studies on the efficacy of the controlled-release formulations of 
herbicides against weeds in transplanted rice, 20:13950 
(RA;XA) 

Encapsulation 

Efficacy of starch encapsulated formulations of herbicides, 
20:13937 (RA;XA) 

Environmental factors affecting starch encapsulated herbicide 
rates of release, 20:13935 (RA;XA) 

Mobility, transport and environment impact of starch encapsu- 
lated formulations of herbicides, 20:13936 (RA;XA) 

Environmental impacts 

Environmental factors affecting starch encapsulated herbicide 
rates of release, 20:13935 (RA;XA) 

Mobility, transport and environment impact of starch encapsu- 
lated formulations of herbicides, 20:13936 (RA;XA) 

The use of controlled release technology to improve the perfor- 
mance and reduce the environmental impact of herbicides, 
20:13939 (RA;XA) 

Infrared Spectra 

Infrared and FT-Raman studies of pesticide-organoclay interac- 
tions in relation with fixation-release processes, 20:13929 
(RA;XA) 

Kinetics 

Kinetic studies of controlled-release formulations of diuron con- 

taining palm oil mill effluent, 20:13940 (RA;XA) 





Performance 

The use of controlled release technology to improve the perfor- 
mance and reduce the environmental impact of herbicides, 
20:13939 (RA;XA) 

Pollution 

Controlled-release herbicide formulations in rice and rice-fish 
culture, 20:13944 (RA;XA) 

Evaluation of controlled-release formulations of thiobencarb in 
rice-fish ecosystems using radiochemical techniques, 
20:13946 (RA;XA) 

Pollution Control 

Novel clay carriers for the controlled release of organic agro- 
chemicals, 20:13928 (RA;XA) 

Polyethylene (PE) film formulation incorporated with herbicide 
metolachlor for controlled release, 20:13930 (RA;XA) 

Polyethylenes 

Polyethylene (PE) film formulation incorporated with herbicide 

metolachlor for controlled release, 20:13930 (RA;XA) 
Raman Spectra 

Infrared and FT-Raman studies of pesticide-organociay interac- 
tions in relation with fixation-release processes, 20:13929 
(RA;XA) 

Starch 

Efficacy of starch encapsulated formulations of herbicides, 
20:13937 (RA;XA) 

Environmental factors affecting starch encapsulated herbicide 
rates of release, 20:13935 (RA;XA) 

Mobility, transport and environment impact of starch encapsu- 
lated formulations of herbicides, 20:13936 (RA;XA) 

HEREDITY 
See GENETICS 
HETEROGENEOUS REACTOR CORES 

Standardization of the methodology used for fuel pressure drop 
evaluation to improve hydraulic calculation of heterogeneous 
cores, 20:12851 (R;FR) 

HETEROJUNCTIONS 

Electronic states in Cd,_,Zn,Te/CdTe strained layer coupled 
double quantum wells and their photoluminescence, 
20:13277 (R;US) 

High pressure optical studies of semiconductors and het- 
erostructures. Final report, 20:13260 (R;US) 

Magnetoluminescence characterization of quantum well struc- 
tures, 20:13276 (R;US) 

HEXADECANE 

Low severity upgrading of F-T waxes with solid superacids. 
Quarterly report, September 1-November 30, 1994, 20:12625 
(R;US) 

HEXANE 

In situ measurement of volatile organic compounds in ground- 
water by methods coupled to the cone penetrometer, 
20:13809 (R;US) 

HFBR REACTOR 

Reactor Operations informal monthly report December 1994, 
20:12899 (R;US) 

Reactor Operations informal monthly report September 1994, 
20:12898 (R;US) 

Reactor operations informal report, October 1994, 20:12945 
(R;US) 

HFIR REACTOR 

Achieving increased spent fuel storage capacity at the High Flux 
Isotope Reactor (HFIR), 20:12155 (R;US) 

Neutron dosimetry of the HFIR hydraulic facility, 20:12933 (R;US) 

HGI2 SEMICONDUCTOR DETECTORS 
X dispersive analysis with HGI probes, 20:14397 (RA;FR;In 
French) 
HICHLOR PROCESS 
See WASTE PROCESSING 
HIGGS BOSONS 

Strongly interacting Higgs sector without technicolor, 20:14236 

(R;DE) 
HIGGS MODEL 

Natural y:-term with Peccei-Quinn symmetry, 20:14242 (R;XA) 

Strongly interacting Higgs sector without technicolor, 20:14236 
(R;DE) 


HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Storage 


HIGH ENERGY PHYSICS 

Experiments in Laboratory of Nuclear Problems of Joint Institute 
for Nuclear Research in 1994-1995, 20:14199 (R;RU) 

From the y to charmed mesons, 20:14308 (R;US) 

The 1994 Fermilab Fixed Target Program, 20:14196 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Analysis 

Evaluation of FTIR-based analytical methods for the analysis of 
Hanford Site waste, 20:12357 (R;US) 

Tank 241-AN-102 tank characterization plan, 20:12430 (R;US) 

Tank 241-AP-107 tank characterization plan, 20:12438 (R;US) 

Tank 241-U-111 tank characterization plan, 20:12435 (R;US) 

Decontamination 

Development of major process improvements for decontamina- 
tion of large, complex, highly radioactive mixed waste items at 
the Hanford Site T Plant, 20:12355 (R;US) 

Environmentai Transport 

Feasibility study of tank leakage mitigation using subsurface 

barriers. Revision 1, 20:12411 (R;US) 
Ground Disposal 

Audit of management of the site characterization program at 
Yucca Mountain, 20:12217 (R;US) 

Fracture coatings in Topopah Spring Tuff along drill hole wash, 
20:12292 (R;US) 

Permeability of fractured tuff as functions of temperature and 
confining pressure, 20:12346 (R;US) 

Significance of apparent discrepanices in water ages derived 
from atmospheric radionuclides at Yucca Mountain, Nevada, 
20:12299 (R;US) 

Unsaturated zone transport modeling of the Greater Confine- 
ment Disposal Site, 20:12332 (R;US) 

Pyrochemical Reprocessing 

Qualifying radioactive waste forms for geologic disposal, 

20:12345 (R;US) 
Radioactive Waste Disposal 

A Monte Carlo procedure for the construction of complementary 
cumulative distribution functions for comparison with the EPA 
release limits for radioactive waste disposal, 20:12328 (R;US) 

Direct conversion of surplus fissile materials, spent nuclear fuel, 
and other materials to high-level-waste glass, 20:12312 (R;US) 

Project management plan for Project W-320, Tank 241-C-106 
sluicing, 20:12393 (R;US) 

Tank waste remediation system integrated technology pian. Re- 
vision 2, 20:12242 (R;US) 

The Nuclear Waste Policy Act, as amended, with appropriations 
acts appended. Revision 1, 20:12580 (R;US) 

Waste Isolation Pilot Plant RCRA Part A permit application. Re- 
vision 4, 20:12256 (R;US) 

Radioactive Waste Management 

ENRESA: Second plan of research and development (1991- 

1995): Annual report 1993, 20:12271 (I;ES) 
Radioactive Waste Processing 

A concept for increasing the effective capacity of a unit area of a 
geologic repository, 20:12203 (R;US) 

Project management plan for Project W-320, Tank 241-C-106 
sluicing, 20:12393 (R;US) 

Tank waste remediation system integrated technology plan. Re- 
vision 2, 20:12242 (R;US) 

Radioactive Waste Storage 

Feasibility study of tank leakage mitigation using subsurface 
barriers. Revision 1, 20:12411 (R;US) 

Progress in resolving Hanford Site high-level waste tank safety 
issues, 20:12356 (R;US) 

Tank 241-TX-118 tank characterization plan, 20:12434 (R;US) 

Tank characterization report for single-shell tank 241-C-109, 
20:12409 (R;US) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Storage 


The Yucca Mountain Project prototype air-coring test, U12g tun- 
nel, Nevada test site, 20:12472 (R;US) 


Safety Standards 
Protection criteria of the Swedish Radiation Protection Institute for 
handling of spent nuclear fuels, 20:12342 (R;SE;In Swedish) 
Sampling 
Rotary Mode Core Sample System availability improvement, 
20:12410 (R;US) 
Tank 241-AN-102 tank characterization plan, 20:12430 (R;US) 
Tank 241-AP-107 tank characterization plan, 20:12438 (R;US) 
Tank 241-U-111 tank characterization plan, 20:12435 (R;US) 
Separation Processes 
Preliminary design requirements document (DRD) for Project 
W-236B, “Initial Pretreatment Module”, 20:12388 (R;US) 
Solubility 
A natural analogue for high-level waste in tuff: Chemical analy- 
sis and modeling of the Valles site, 20:12336 (R;US) 
Sorption 
A natural analogue for high-level waste in tuff: Chemical analy- 
sis and modeling of the Valles site, 20:12336 (R;US) 
Tanks 
Tank characterization report for single-shell tank 241-C-109, 
20:12409 (R;US) 
Temperature Control 
A concept for increasing the effective capacity of a unit area of a 
geologic repository, 20:12203 (R;US) 
Transmutation 
Accelerator transmutation studies at Los Alamos with LAHET, 
MCNP, and CINDER’90, 20:12288 (RA;US) 
Underground Disposal 
OCRWM Bulletin, Winter 1995, 20:12255 (R;US) 
Underground Storage 
A concept for increasing the effective capacity of a unit area of a 
geologic repository, 20:12203 (R;US) 
Ferrocyanide Safety Project: Comparison of actual and simu- 
lated ferrocyanide waste properties, 20:12316 (R;US) 
Performance and risk assessment of subsurface barriers for 
single-shell tank waste retrieval, 20:12352 (R;US) 
Project management plan for Project W-320, Tank 241-C-106 
sluicing, 20:12393 (R;US) 
Tank 241-AN-102 tank characterization plan, 20:12430 (R;US) 
Tank 241-AP-107 tank characterization plan, 20:12438 (R;US) 
Tank 241-TY-104 Tank characterization plan, 20:12440 (R;US) 
Tank 241-U-111 tank characterization plan, 20:12435 (R;US) 
Tank selection for Light Duty Utility Arm (LDUA) system hot test- 
ing in a single shell tank, 20:12412 (R;US) 
Tank waste remediation system integrated technology plan. Re- 
vision 2, 20:12242 (R;US) 
The Yucca Mountain Project prototype air-coring test, U12g tun- 
nel, Nevada test site, 20:12472 (R;US) 
Vitrification 
Development of the high-level waste high-temperature melter 
feed preparation flowsheet for vitrification process testing, 
20:12426 (R;US) 
Direct conversion of surplus fissile materials, spent nuclear fuel, 
and other materials to high-level-waste glass, 20:12312 (R;US) 
High-level waste melter alternatives assessment report, 
20:12350 (R;US) 
Tank waste remediation system high-level waste vitrification sys- 
tem development and testing requirements, 20:12422 (R;US) 
The effect of vitrification technology on waste loading, 20:12320 
(R;US) 
Waste Forms 
Natural analogues for HAW waste forms, 20:12282 (IA;DE;iIn 
German) 
Waste Retrieval 
Performance and risk assessment of subsurface barriers for 
single-shell tank waste retrieval, 20:12352 (R;US) 
Tank 241-C-106 past-practice sluicing waste retrieval, Hanford 


Site, Richland, Washington. Environmental Assessment, 
20:12212 (R;US) 
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HIGH-PURITY GE DETECTORS 


Measurements of environmental radioactivity with germanium 
‘well type’ detectors at high efficiency and very low back- 
ground, 20:13595 (RA;FR;In French) 


HIGH-TC SUPERCONDUCTORS 


Commercialization 
High-temperature superconducting current leads, 20:14480 
(R;US) 
Critical Current 
Local texture and grain boundary misorientations in high He ox- 
ide superconductors, 20:13215 (R;US) 
Optimization of high-temperature superconductor current leads, 
20:14481 (R;US) 
Current Density 
Local texture and grain boundary misorientations in high Hc ox- 
ide superconductors, 20:13215 (R;US) 
Optimization of high-temperature superconductor current leads, 
20:14481 (R;US) 
Electrical Properties 
Review of activities in USA on HTS materials, 20:14494 (R;US) 
Electron Spin Resonance 
Determination of the local structure of the superconducting com- 
pound Y BapCu307_, from the EPR spectrum, 20:14486 
(R;XA) 
Energy Beam Deposition 
Deposition and surface treatment with intense pulsed ion 
beams, 20:14164 (R;US) 
Fermi Level 
Lock-Crisp-West folding revisited, 20:14488 (R;XA) 
Flywheel Energy Storage 
Investigation of high-temperature superconducting flywheel en- 
ergy storage devices, 20:12987 (R;JP;In Japanese) 
Magnetic Properties 
Magnetic structures in RNizB2C (R = Ho, Er) superconductors, 
20:13212 (R;US) 
Microstructure 
Determination of the local structure of the superconducting com- 
pound Y BazCu307_, from the EPR spectrum, 20:14486 
(R;XA) 
Local texture and grain boundary misorientations in high Hc ox- 
ide superconductors, 20:13215 (R;US) 
Neutron Diffraction 
Magnetic structures in RNizB2C (R = Ho, Er) superconductors, 
20:13212 (R;US) 
Performance 
Conceptual design of a forced-flow-cooled 20-kA current lead 
using Ag-alloy-sheathed Bi-2223 high-temperature supercon- 
ductors, 20:12982 (R;US) 
Phase Studies 
Review of activities in USA on HTS materials, 20:14494 (R;US) 
Physical Radiation Effects 
lon beam modification of Tl-Ba-Ca-Cu-O type high temperature 
superconductors during irradiation, 20:13234 (R;US) 
Radiation-stimulated diffusion in HTSC, 20:13227 (IA;UA;In 
Russian) 
Production 
Combustion synthesis and engineering of nanoparticles for 
electronic, structural and superconductor applications. Annual 
progress report, August 20, 1993—May 30, 1994, 20:13224 
(R;US) 
Superconducting Films 
The Display of Photochromic Effect in the High Temperature Su- 
perconducting Thin Films in the Visible Region of Spectrum, 
20:14493 (RA;XJ;in Russian) 
Technology Assessment 
Review of activities in USA on HTS materials, 20:14494 (R;US) 
Transition Temperature 
Critical temperatures T, estimated by Josephson-junction array 
model of layered high T. superconductors, 20:14484 (R;XA) 


HIGH-VOLTAGE PULSE GENERATORS 


120MW Dummy Load for Line-Type Pulsed Modulator, 
20:13512 (RA;JP;in Japanese) 





HIGHLY ENRICHED URANIUM 
Forensic radiochemistry of PUBLIC site inspection samples, 
20:12143 (R;US) 

HIGHWAYS 

See ROADS 
HILACS 

Historical aspects of heavy ion radiotherapy, 20:13903 (R;US) 
HIMAC ACCELERATOR 

Historical aspects of heavy ion radiotherapy, 20:13903 (R;US) 
HISTOLOGY 

Application of molecular probes in histopathology of communi- 
cable diseases, 20:13924 (RA;XA) 

HNPF REACTOR 

Description of the US Geological Survey's slug-test and bore- 
hole geophysical-logging work at the Hallam Nuclear Facility. 
July to November 1994, 20:12884 (R;US) 

HOFFMAN PROCESS 

See COAL GASIFICATION 
HOG FUEL 

See WOOD WASTES 
HOLLY EVENT 

See NUCLEAR EXPLOSIONS 

SURFACE EXPLOSIONS 

HOLMIUM 165 TARGET 

Experimental evidence for the reducibility of multifragment emis- 
sion probabilities, 20:14394 (R;US) 

Mass and charge distributions in Fe-induced reactions, 
20:14346 (R;US) 

HOLZHEIMER PROCESS 
See OIL SHALES 
HORIZONTAL AXIS TURBINES 

A comparison of measured wind park load histories with the 
WISPER and WISPERX load spectra, 20:12716 (R;US) 

Wind-tunnel test of the S814 thick root airfoil, 20:12717 (R;US) 

HORMONES 

Use of ionizing radiation in the manufacture of matrix materials 
for drug controlled-release systems, and selected applica- 
tions, 20:13955 (RA;XA) 

HOT CELLS 

Shielding analysis of the IEM cell offset adapter plate, 20:13364 
(R;US) 

HOT GAS CLEANUP 

Gasification and hot gas cleanup at the Morgantown Energy 
Technology Center, 20:11981 (R;US) 

Kinetics of Mn-based sorbents for hot coal gas desulfurization. 
Quarterly progress report, September 15-December 15, 
1994. Task 1: Literature review, 20:12004 (R;US) 

HOT PLASMA 

Insights on the local density approximation plasma polarization 
shift as provided by the optimum potential method, 20:14555 
(R;US) 

HOT SPRINGS 

Fiscal 1992 geothermal development promotion survey report 
(No.33). Influence on the environment in Okushiri area, 
20:12650 (R;JP;in Japanese) 

Fiscal 1992 geothermal development promotion survey report 
(No.35). Influence on the environment in the south of 
Mizuwake Pass, 20:12699 (R;JP;in Japanese) 

Report of investigation on the geothermal development and en- 
vironment for the spa. Part 2, 20:12701 (R;JP;In Japanese) 

HOT WATER 
1992-1993 Bonneville Appliance Efficiency Program: Shower- 
head Evaluation Volume Il - Appendices, 20:13086 (R;US) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 

Hot Dry Rock resources of the Clear Lake area, California, 

20:12651 (R;US) 
HOUSES 

Cooling your home naturally, 20:13071 (R;US) 

Energy impacts of attic duct retrofits in Sacramento houses, 
20:13078 (R;US) 


Normal and seasonally amplified indoor radon levels, 20:13752 
(R;US) 


HYDROGEN 


HUBBARD MODEL 
Modular invariant partition function of the Hubbard model, 
20:14485 (R;XA) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN FACTORS 
Framework for man-machine interface design evaluation system 
considering cognitive factor, 20:12861 (IA;JP) 
HUMAN FACTORS ENGINEERING 
Investigation under international cooperation on the 
mentality/intellect-based technology. Development of mind- 
based technology, 20:13916 (R;JP;In Japanese) 
HUMAN POPULATIONS 
See also MINORITY GROUPS 
Dietary study and whole body measurements in selected groups 
in Norway 1991, 20:14052 (R;NO;In Norwegian) 
New fluorescence methodology for detecting DNA adducts. Fi- 
nal progress report, May 1, 1991—November 30, 1994, 
20:14066 (R;US) 
Study of evacuation times based on recent accident history, 
20:12554 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUSKY ACE EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HUTCH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
HYBRID ELECTRIC-POWERED VEHICLES 
A hybrid vehicle evaluation code and its application to vehicle 
design. Revision 1, 20:13138 (R;US) 
A hybrid vehicle evaluation code and its application to vehicle 
design. Revision 2, 20:13139 (R;US) 
HYDRAULIC CONDUCTIVITY 
A new approach to the transport problem, 20:14170 (RA;XA) 
Assessment of groundwater fluxes and transmissivities by envi- 
ronmental tracers: Summary of theory, application and 
sensitivity analysis, 20:13867 (RA;XA) 
ELLAM: An effective tool for modelling sharp fronts in quantita- 
tive isotopic hydrology, 20:13866 (RA;XA) 
HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
Possibilities of electrical methods in hydraulic characterization 
of rocks, 20:12680 (IA;JP;in Japanese) 
Static flow instability in subcooled flow boiling in parallel chan- 
nels, 20:12905 (R;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Computational and experimental studies of hydrodynamic insta- 
bilities and turbulent mixing (Review of NVIIEF efforts), 
20:14454 (R;US) 
Multidimensional discretization of conservation laws for unstruc- 
tured polyhedral grids, 20:13389 (R;US) 
Numerical simulation of coupled flow and transport with 
TOUGH2: A verification study, 20:13842 (R;US) 
HYDROELECTRIC POWER 
Southwestern Federal Power System combined financial state- 
ments and supplemental schedules for the years ended 
September 30, 1994 and 1993, 20:12629 (R;US) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN 
Cross sections for particle-rearrangement in ion-molecule colli- 
sions. 1. Hydrogen and helium species, 20:14439 (R;JP) 
Hydrogen Program: Overview, 20:12602 (R;US) 
Hydrogen: The fuel for the future, 20:12604 (R;US) 
Influence of flow structure on the propagation of hydrogen-air 
flames. Final report, 20:12965 (R;DE;In German) 
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HYDROGEN 


Influence of temperature on the limits for the deflagration- 
detonation transition in hydrogen-/air-/water vapor mixtures. 
Final report, 20:12964 (R;DE;In German) 

Initial hydrogen detonation data from the High-Temperature 
Combustion Facility, 20:13337 (R;US) 

Sensor for measuring the atomic fraction in highly dissociated 
hydrogen, 20:13716 (R;US) 

Standard hydrogen monitoring system-B operation and mainte- 
nance manual, 20:12418 (R;US) 

Three-dimensional computer modeling of hydrogen injection 
and combustion, 20:12606 (R;US) 

Void fraction system computer software design description, 
20:12400 (R;US) 

Work plan for the Hydrogen Mitigation Test (HMT) rotation motor 
heater system, 20:12454 (R;US) 

HYDROGEN 1 TARGET 
The tensor analyzing power Tao in deuteron break-up reactions 
within the Bethe-Salpeter formalism, 20:14348 (R;DE) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN COMPOUNDS 

See aiso WATER 

Nanoindentation and nanoscratching of hard coating materials 
for magnetic disks, 20:13220 (R;US) 

HYDROGEN HYDROXIDES 

See WATER 

HYDROGEN ISOTOPES 
See also DEUTERIUM 
TRITIUM 

Recent high-speed ballistics experiments at ORNL, 20:14564 
(R;US) 

HYDROGEN PRODUCTION 

Hydrogen from renewable resources monthly progress report, 
20:12603 (R;US) 

HYDROGEN STORAGE 

Hydrogen Trailer Storage Facility (Building 878). Consequence 
analysis, 20:12605 (R;US) 

Hydrogen from renewable resources monthly progress report, 
20:12603 (R;US) 

HYDROGEN SULFATES 

See SULFURIC ACID 

HYDROGENATION 

New catalysts for coal processing: Metal carbides and nitrides. 
Final report, September 11, 1991-September 10, 1994, 
20:11987 (R;US) 

HYDROLOGY 

Application of hydrogeochemical modelling for validation of hy- 
drologic flow modelling in the Tucson basin aquifer, Arizona, 
United States of America, 20:13871 (RA;XA) 

Cyclic model for seasonal recharge and discharge of ground 
and spring water in the Valday experimental basin (humid 
zone) using environmental isotope data, 20:13872 (RA;XA) 

Mathematical models and their applications to isotope studies in 
groundwater hydrology. Proceedings of a final research co- 
ordination meeting held in Vienna, 1-4 June 1993, 20:13835 
(R;XA) 

On calibration and validation of mathematical models for the in- 
terpretation of environmental tracer data in aquifers, 20:13865 
(RA;XA) 

HYDROXYBENZENE 
See PHENOL 
HYFLEX PROCESS 
See COAL GASIFICATION 
HYLIFE CONVERTER 
HYLIFE-Ii reactor chamber design refinements, 20:14592 (R;US) 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 

Importance of nucleon recoil in weak decay of hypernuclei, 
20:14323 (R;JP) 

HYPERON-HYPERON INTERACTIONS 

Aspects of strange matter, 20:14251 (R;US) 
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| CODES 

Evaluation of a performance assessment methodology for low- 
level radioactive waste disposal facilities: Validation needs. 
Volume 2, 20:12310 (R;US) 

IAEA 

International Atomic Energy Agency. Highlights of activities. 
September 1994, 20:14608 (1;XA) 

Life sciences: Nuclear medicine, radiation biology, medical 
physics, 1980-1994. International Atomic Energy Agency 
Publications, 20:14609 (1;XA) 

Statement to the 38th session of the General Conference of the 
International Atomic Energy Agency 19 September 1994; 
Statement to the 49th session of the United Nations General 
Assemblies 17 October 1994, 20:14610 (I;XA) 

Statement to the 38th session of the General Conference of the 
International Atomic Energy Agency, 20:14611 (IA;XA) 

Statement to the forty-ninth session of the United Nations Gen- 
eral Assembly, 20:13143 (IA;XA) 

IBR-1 
See IFR REACTOR 
ICF DEVICES 

Development of density and temperature profile diagnostics for 
ICF targets. Final report, September 30, 1993—December 31, 
1994, 20:14503 (R;US) 

ICRP 
Occupational radiation exposure in the french nuclear industry: 
impact of 1990’S ICRP recommendations, 20:12583 (R;FR) 
IDAHO MATERIALS TESTING REACTOR 
See MTR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 

Characterization of organic air emissions from the Certification 
and Segregation Building and Air Support Weather Shield II at 
the Radioactive Waste Management Complex, 20:12471 
(R;US) 

Decontamination and dismantiement of the old hot laundry, 
CFA-669. Final report, 20:12263 (R;US) 

Department of Energy treatment capabilities for greater-than- 
Class C low-level radioactive waste, 20:12222 (R;US) 

Environmental Assessment Idaho National Engineering Labora- 
tory, low-level and mixed waste processing, 20:12210 (R;US) 

Idaho National Engineering Laboratory analytical services per- 
formance evaluation plan, 20:13746 (R;US) 

Mixed wasted integrated program: Logic diagram, 20:12269 
(R;US) 

Monitoring plan for routine organic air emissions at the Radioac- 
tive Waste Management Complex Waste Storage Facilities, 
20:12470 (R;US) 

Preliminary safety analysis report for the Waste Characteriza- 
tion Facility, 20:12543 (R;US) 

Quality Assurance Project Plan for the Gas Generation Testing 
Program at the INEL, 20:12262 (R;US) 

Risk-based decision-making: A reality at the INEL, 20:12542 
(R;US) 

Soil Sampling Plan for the transuranic storage area soil overbur- 
den and final report: Soil overburden sampling at the RWMC 
transuranic storage area, 20:12265 (R;US) 

IFR REACTOR 

Actinide behavior in the Integral Fast Reactor. Final project re- 
port, 20:12908 (R;US) 

Electrorefining “N” reactor fuel, 20:12897 (R;US) 

Integral Fast Reactor Program. Annual progress report, FY 
1993, 20:12944 (R;US) 

ILLINOIS 

A field demonstration project utilizing FBC/PCC residues for 
paving materials. Technical report, September 1—November 
30, 1994, 20:12029 (R;US) 

Site characteristics of Argonne National Laboratory in Illinois, 
20:13813 (R;US) 

ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 
Edge detection by nonlinear dynamics, 20:14680 (R;US) 





Fluid flow imaging of the earth's interior by electrical prospect- 
ing. Three dimensional modeling of SP data, 20:14115 
(IA;JP;In Japanese) 
Fowler DMO and time migration for transversely isotropic media 
with explicit operators, 20:12093 (R;US) 
Multidimensional analysis in industrial radiography, 20:12788 
(R;FR;in French) 
The nuclear fuel rod character recognition system based on 
neural network technique, 20:12859 (IA; JP) 
Transformation to zero offset in transversely isotropic media, 
20:12091 (R;US) 
W-matrices, nonorthogonal multiresolution analysis, and finite 
signals of arbitrary length, 20:14624 (R;US) 
IMMUNE REACTIONS 
Studies on the Ig response from human peripheral mononuclear 
cells in the presence of environmental agents - Effect of nico- 
tine and cotinine and respiratory syncytial virus on non specific 
and specific immune response, 20:14083 (IA;DE;In German) 
IMPACT SHOCK 
Development of a light weight seismic source, CJM-MINI 65 im- 
pactor, 20:12664 (IA;JP;in Japanese) 
IMPACT TESTS 
See also CHARPY TEST 
Scaling issues in dynamic fragmentation, 20:14441 (R;US) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
Wear of control rod cluster assemblies and of instrumentation 
thimbles: first results obtained with the vibrateau wear simula- 
tor, 20:12809 (R;FR;In French) 
IN-SERVICE INSPECTION 
Guidelines for inservice testing at nuclear power plants. Draft re- 
port for comment, 20:12872 (R;US) 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Process modeling study of the CIF incinerator, 20:12460 (R;US) 
INCLINATION 
On the use of electronic tilt sensors as angle encoders for syn- 
chrotron applications, 20:13712 (R;US) 
INCOMPRESSIBLE FLOW 
A new finite element formulation for incompressible flow, 
20:13374 (R;US) 
INCONEL ALLOYS 
Development of service-relevant materials data and economic 
quality assurance and machining procedures for gas turbine 
blades. Final report, 20:13177 (R;DE;In German) 
INDIANS (AMERICAN) 
See AMERICAN INDIANS 
INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIUM ALLOYS 
Heterostructures and infrared emitters with compressed InAsSb 
layers, 20:13274 (R;US) 
INDIUM ANTIMONIDES 
Interfaces in InAsSb/InGaAs strained-layer superlattices grown 
by MOCVD for use in infrared emitters, 20:13273 (R;US) 
Ordering and bandgap reduction in InAs;_,Sb, alloys, 
20:13272 (R;US) 
INDIUM ARSENIDES 
Interfaces in InAsSb/InGaAs strained-layer superlattices grown 
by MOCVD for use in infrared emitters, 20:13273 (R;US) 
Ordering and bandgap reduction in InAs;_,Sbx alloys, 
20:13272 (R;US) 
Phase separation and ordering in InGaAs and InGaAs materi- 
als. Final report, 20:13259 (R;US) 
INDIUM PHOSPHIDES 
Phase separation and ordering in InGaAs and InGaAs materi- 
als. Final report, 20:13259 (R;US) 
INDIUM SELENIDES 
Environmental and health aspects of ClS-module production, 
use and disposal, 20:14063 (R;US) 


INERTIAL SEPARATORS 


Understanding and managing health and environmental risks of 
CIS, CGS, and CdTe photovoltaic module production and 
use: A workshop, 20:12648 (R;US) 

INDOOR AIR CONTAMINATION 

Incorporation monitoring at KfK by measurements of the room 
air activity concentration, 20:13675 (R;DE;in German) 

Technical assessment of compliance with work place air sam- 
pling requirements at T Plant. Revision No. 1, 20:12566 (R;US) 

INDOOR AIR POLLUTION 

Air quality in motor vehicles interiors, 20:14078 (IA;DE;In German) 

Air-borne pollutants in indoor spaces - risk assessment and 
need for actions, 20:14079 (IA;DE;in German) 

Allergens in indoor spaces, 20:14073 (IA;DE;In German) 

Indoor air. Seminar of Zentrale Informationsstelle, Umweltber- 
atung Bayern. Vol. 2, 20:14071 (I;DE;In German) 

Pollutant levels of organic compounds in indoor spaces, 
20:14075 (IA;DE;In German) 

Pollutants emitted by exemplary building materials, 20:14074 
(IA;DE;in German) 

Radon and lung cancer - history and current issues, 20:14077 
(IA;DE;In German) 

Risk of human health impairment by tobacco smoke, 20:14076 
(IA;DE;in German) 

Room climate and sick-building syndrome, 20:14072 (IA;DE;In 
German) 

INDUCED RADIOACTIVITY 

See RADIOACTIVITY 

INDUCTION LOGGING 
Development of multi-frequency multi array induction logging 
tool (MAIL), 20:12678 (IA;JP;in Japanese) 
INDUSTRIAL LAUNDRIES 
See LAUNDRIES 
INDUSTRIAL PARKS 
Survey on bio-chemical complex harmonized with global envi- 
ronment, 20:12616 (R;JP;in Japanese) 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
FEED MATERIALS PLANTS 
NATURAL GAS PROCESSING PLANTS 
SEQUOYAH UF6 PRODUCTION PLANT 
WASTE PROCESSING PLANTS 

Derivation of residual radioactive material guidelines for 
uranium in soil at the Former Associate Aircraft Tool and Man- 
ufacturing Company Site, Fairfield, Ohio, 20:13808 (R;US) 

Industrial operations and maintenance energy measures: A re- 
view, 20:13126 (R;US) 

INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
X-RAY RADIOGRAPHY 

Image analysis in industrial radiography, 20:12780 (R;FR;In 
French) 

Multidimensional analysis in industrial radiography, 20:12788 
(R;FR;In French) 

Radiological incidents in industrial gamma radiography in the 
Philippines, 1979-1993, 20:13400 (R;PH) 

Sealed tube neutron generators: industrial applications, 
20:12588 (RA;FR;In French) 

INDUSTRIAL WASTES 

Economics of co-firing waste materials in an advanced pressur- 

ized fluidized-bed combustor, 20:12064 (R;US) 
INELASTIC SCATTERING 

See also DEEP INELASTIC SCATTERING 

Inelasticity in hadron-nucleus soft collisions in the geometrical 
Two-Chain Model, 20:14337 (IA;HU) 

INERTIAL CONFINEMENT 

LLE 1994 annual report, October 1993-September 1994, 
20:14569 (R;US) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INERTIAL SEPARATORS 


Study of a high-velocity separator on an analogue fluid system, 
20:12810 (R;FR) 
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INFANTS 


INFANTS 

Epidemiological assessment of the influence of air pollutants on 
the health of residents in area of investigation No. 10 (Naum- 
burg, Weissenfels, Zeitz, Hohenmoelsen). Vol. 3 of the clean 
air plan, 20:14068 (i;DE;In German) 

Regional Neonatal Associates for cooperative study of platelet- 
activating factor (PAF). Summary report, 20:13906 (R;US) 

INFECTIOUS DISEASES 

Detection and identification of infectious organisms: Application 
of molecular probe technology, 20:13897 (RA;XA) 

In vitro applications of radionuclides in communicable disease - 
An overview, 20:13896 (RA;XA) 

Radionuclides in molecular technology for diagnosis of commu- 
nicable diseases, 20:13893 (R;XA) 

INFORMATION DISSEMINATION 

Developing US EPA's environmental technology cooperation 
center: A new approach to Foster technology transfer part- 
nerships, 20:13016 (R;US) 

INFORMATION RETRIEVAL 

CATER. Computer Aided Trouble Entry and Reporting, 
20:14643 (CM;US) 

Query by image example: The CANDID approach, 20:14698 
(R;US) 

INFORMATION SYSTEMS 

1. workshop ‘Integration of environmental data’, 20:14697 
(R;DE;in German) 

Engineering Design Information System (EDIS), Information 
Management Services (IMS), Index Function, User's manual. 
Revision 1, 20:14696 (R;US) 

Future vision of advanced telecommunication networks on elec- 
tronic utilities. Part 1. Present and subjects of utility 
telecommunication network, 20:12750 (R;JP;in Japanese) 

Project Records Information System (PRIS) user’s manual. Re- 
vision 3, 20:14695 (R;US) 

QUEST2: Sysdtem architecture deliverable set, 20:14702 (R;US) 

Research on the establishment of the database system for R 
and D on the innovative technology for the earth, 20:14699 
(R;JP;in Japanese) 

Reserves Information Gathering System: 
20:12117 (R;US) 

SPV/U3.1. Security Profile 
20:14642 (CM;US) 

INHOMOGENEOUS PLASMA 
Lower hybrid wave cavities detected by the FREJA satellite, 
20:14192 (R;NO) 
INJECTION (BEAMS) 
See BEAM INJECTION 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INORGANIC PHOSPHORS 

Low-voltage cathodoluminescence of europium-activated yt- 

trium orthovanadate, 20:13281 (R;US) 
INSECTICIDES 

Studies on the controlled-release pesticide formulations for pest 
control in cotton and maize using isotope techniques, 
20:13952 (RA;XA) 

Use of controlled release formulations of insecticides for the con- 
trol of termites as pests of crops and forestry, 20:13953 (RA;XA) 

INSECTS 

Control of insect pests using slow release pheromone contain- 
ing devices, 20:13954 (RA;XA) 

Machine recognition of navel orange worm damage in X-ray im- 
ages of pistachio nuts, 20:14006 (R;US) 

INSPECTOR GENERAL (US DOE) 

See US DOE INSPECTOR GENERAL 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INTEGRAL EQUATIONS 

Relation of the analytical line integral solution of the potential 
and the quadratic form, 20:14120 (IA;JP;In Japanese) 


User's guide, 


Inspector for UNIX Systems, 
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INTEGRATED CIRCUITS 
Characterization of wafer charging mechanisms and oxide sur- 
vival prediction methodology, 20:13418 (R;US) 
Copper CVD using liquid coinjection of (hfac)Cu(TMVS) and 
TMVS, 20:13425 (R;US) 
Irradiation study on GEM IPC preamp/shaper, 20:13552 (R;US) 
Low-power, parallel photonic interconnections for Multi-Chip 
Module applications, 20:13428 (R;US) 
Self-stressing structures for wafer-level oxide breakdown to 200 
MHz, 20:13429 (R;US) 
Time-dependent effects on CMOS total-dose response in accel- 
erator radiation environments, 20:13703 (RA;US) 
INTERACTIVE DISPLAY DEVICES 
Summary report for cooperative research and development 
agreement between Oak Ridge Associated Universities and 
Interactive Presentation Systems, 20:14669 (R;US) 
INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERFACES 
Interfaces in InAsSb/InGaAs strained-layer superlattices grown 
by MOCVD for use in infrared emitters, 20:13273 (R;US) 
Stress transfer from axially loaded fiber to matrix in a microcom- 
posite, 20:13251 (R;US) 
INTERMEDIATE MASS NUCLEI 
See also CESIUM 133 
CESIUM 134 
CESIUM 137 
COBALT 60 
COPPER 67 
KRYPTON 83 
KRYPTON 85 
MOLYBDENUM 100 
NICKEL 63 
RARE EARTH NUCLEI 
RHENIUM 171 
RUTHENIUM 97 
STRONTIUM 90 
TANTALUM 173 
TANTALUM 174 
TECHNETIUM 99 
TUNGSTEN 178 
In-beam gamma-ray spectrometric measurements of multi-body 
breakup reactions for E, between threshold and 40 MeV, 
20:14344 (R;US) 
Mass determination of unstable isotopes via measurements of 
B-decay energies, 20:14333 (RA;RU) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
ENRESA: Second plan of research and development (1991- 
1995): Annual report 1993, 20:12271 (I;ES) 
Sorption databases for the cementitious near-field of a L/ILW 
repository for performance assessment, 20:12327 (R;CH) 
INTERMETALLIC COMPOUNDS 
A unified description of crystalline-to-amorphous transitions, 
20:13155 (R;US) 
Mechanical properties of nanophase metals, 20:13154 (R;US) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 
The development and testing of ceramic components in piston 
engines. Final report, 20:13232 (R;US) 
INTERNATIONAL AGREEMENTS 
Investigation on the international standardization of the environ- 
mental management system, 20:13011 (R;JP;In Japanese) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL COMMISSION RADIOLOGICAL PROTECTION 
See ICRP 
INTERNATIONAL COOPERATION 
Promotion of research exchanges with the NIS. Fiscal 1992 in- 
ternational research exchange survey report, 20:13020 
(R;JP;In Japanese) 





INTERNATIONAL LAWS 
Arms control and the rule of law, 20:13144 (R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTRANUCLEAR CASCADES 
See NUCLEAR CASCADES 
INTRUSION DETECTION SYSTEMS 
Advanced technologies for perimeter intrusion detection sen- 
sors, 20:12576 (R;US) 
INVENTORIES 
Integrated spent nuclear fuel database system, 20:12574 (R;US) 
ION BEAMS 
See also DEUTERON BEAMS 
RADIOACTIVE ION BEAMS 

New multi-dimensional diagnostics method for intense ion 

beams, 20:14581 (RA;JP) 
ION COLLISIONS 

Atomic physics with highly charged ions. Progress report, 

20:14438 (R;US) 
ION DETECTION 

Detector system for low energy cosmic ions study, 20:13624 
(IA;HU) 

ION EXCHANGE MATERIALS 

An investigation of the applicability of the new Reillex™-HPQ an- 
ion exchange resin system for technetium/rhenium and 
uranium in the Hanford waste tanks. Milestone 4 final report, 
20:12290 (R;US) 

Data quality objectives for lon Exchange Module (IXM) disposi- 
tion, 20:12371 (R;US) 

Evaluation and comparison of SuperLig@ 644, resorcinol- 
formaldehyde and CS-100 ion exchange materials for the 
removal of cesium from simulated alkaline supemate, 
20:12318 (R;US) 

High-capacity, selective solid sequestrants for innovative chemi- 
cal separation: Inorganic ion exchange approach, 20:12325 
(R;US) 

IXM gas sampling procedure, 20:12942 (R;US) 

PRTR ion exchange vault column sampling, 20:12975 (R;US) 

ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION RINGS 

On the physics of ion ring generation for the stabilization of FRX 

discharges. Final report, 20:14500 (R;US) 
ION SOURCES 

See also ELECTRON BEAM ION SOURCES 

Measurement of optimum negative ion production efficiencies in 
the secondary heavy negative ion emission by sputtering, 
20:13495 (IA;JP;In Japanese) 

Proceedings of the workshop on ion source issues relevant to a 
pulsed spallation neutron source: Part 2 workshop presenta- 
tions, 20:13540 (R;US) 

Proceedings of the workshop on ion source issues relevant to a 
pulsed spallation neutron source: Part 1: Workshop sum- 
mary, 20:13539 (R;US) 

Simulation study on ion extraction from ECR ion sources, 
20:13542 (R;JP) 

ION TEMPERATURE 
Improvements in the CHERS system for DT experiments on 
TFTR, 20:14537 (R;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION LOSS 
See ENERGY LOSSES 
IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 

Detectors working at very low temperature: new prospects for 

ionizing radiation spectroscopy, 20:13555 (RA;FR;in French) 


IRRADIATION CHANNELS 


IONOSPHERE 
Lower hybrid wave cavities detected by the FREJA satellite, 
20:14192 (R;NO) 
IONS 
See also CALCIUM IONS 
HEAVY IONS 
MULTICHARGED IONS 
The effects of correlation, relativity, quantum electrodynamics, 
nuclear size and parity non-conservation in alkali atoms and 
alkali-like ions, 20:14434 (R;XA) 
IRAN 
Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 


IRAQ 


Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 


IRON 
Chemical and electrical properties of cavities in silicon and ger- 
manium, 20:13320 (R;US) 
Growth of helium bubbles in ion-implanted Ni and Fe., 20:13190 
(IA;UA;In Russian) 
Selective methane oxidation over promoted oxide catalysts. Quar- 
terly report, September—-November, 1994, 20:12134 (R;US) 
IRON 54 TARGET 
Covariance matrix calculated from nuclear models, 20:14371 
(RA;JP) 
Sensitivities of nuclear model calculations and parameter co- 
variances, 20:14373 (RA;JP) 
IRON 56 TARGET 
Neutron scattering on natural iron at incident energies between 
9.4 and 15.2 MeV, 20:14396 (R;DE) 
IRON ALLOYS 
See also IRON BASE ALLOYS 
Crystal field and exchange interactions in DyT4Alg (T = Fe and 
Mn), 20:13151 (R;US) 
Reaction synthesis of intermetallics, 20:13168 (R;US) 
Solid-state sintering of tungsten heavy alloys, 20:13202 (R;US) 
The effects of processing variables on reaction synthesis of Fe- 
Al alloys, 20:13165 (R;US) 
IRON BASE ALLOYS 
See also STEELS 
Gamma ray-induced embrittlement of pressure vessel alloys, 
20:12850 (R;US) 
Magnetite solubility and phase stability in alkaline media at ele- 
vated temperatures, 20:13196 (R;US) 
Tensile properties of Fe-16 at. % Al alloys, 20:13160 (R;US) 
Tensile properties of as-cast iron-aluminide alloys, 20:13161 
(R;US) 
IRON COMPLEXES 
See also FERROCYANIDES 
Intramolecular energy- and electron-transfer reactions in poly- 
metallic complexes. Annual report, 20:12633 (R;US) 
IRON COMPOUNDS 
See also FERRATES 
IRON OXIDES 
Development of precipitated iron Fischer-Tropsch catalysts. 
Quarterly technical progress report, October 1, 1994— 
December 31, 1994, 20:13308 (R;US) 
IRON OXIDES 
Charge distribution analysis of catalysts under simulated reac- 
tion conditions. Technical progress report: Eighth quarter, 
July 1-September 30, 1994, 20:11988 (R;US) 
Defects and transport in mixed oxides. Progress report, October 
1, 1998—December 20, 1994, 20:13226 (R;US) 
Superior catalysts for selective catalytic reduction of nitric oxide. 
Annual technical report, September 30, 1993—September 29, 
1994, 20:13310 (R;US) 
Systematic study of the ion beam mixing of oxide markers into 
alumina, 20:14473 (R;US) 
XPS study of Ni-Fe manganite thermistor material, 20:13324 
(R;US) 
IRRADIATION CHANNELS 
See EXPERIMENTAL CHANNELS 
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ISING MODEL 


ISING MODEL 

Study of Blume-Emery-Griffiths model by Bethe-Peierls method, 

20:14491 (R;XA) 
ISOELECTRONIC ATOMS 

The effects of correlation, relativity, quantum electrodynamics, 
nuclear size and parity non-conservation in alkali atoms and 
alkali-like ions, 20:14434 (R;XA) 

ISOTOPE APPLICATIONS 

See also TRACER TECHNIQUES 

Nuclear methods in soil-plant aspects of sustainable agriculture. 
Proceedings of an FAO/IAEA regional seminar for Asia and 
the Pacific held in Colombo, Sri Lanka, 5-9 April 1993, 
20:13977 (R;XA) 

ISOTOPE DATING 

Considerations on fluorides anomalies in Botucatu-Piramboia 
aquifers system, Parana basin, Brazil, 20:13286 (1;BR;In Por- 
tuguese) 

Environmental isotope and hydrochemical investigation of 
Bauru and Botucatu groundwaters, Parana basin, Brazil, 
20:13285 (1;BR) 

ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 

Isotope Production and Distribution Program. Financial state- 
ments, September 30, 1994 and 1993, 20:12590 (R;US) 

Manufacturing on the radiopharmaceuticals produced by cy- 
clotron, 20:13333 (IA;JP;in Japanese) 

Present status of radioisotope production in JAERI, 20:12582 
(IA;JP;In Japanese) 

ISOTOPE SEPARATION 

Heavy stable isotope separation by ion cyclotron resonance, 

20:13300 (R;FR) 
ISOTOPE SEPARATORS 
Production plant separator system conceptual design, 20:12144 
(RA;US) 
ISOTOPES 
See also ALUMINIUM ISOTOPES 
FISSION PRODUCTS 
HYDROGEN ISOTOPES 
LEAD ISOTOPES 
RADIOISOTOPES 
TIN ISOTOPES 
MACNUCLIDE. Nuclear Data Environment, 20:14650 (CM;US) 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ITER TOKAMAK 

Advanced tokamak operating modes in TPX and ITER, 
20:14594 (R;US) 

Engineering design of the ITER RF systems, 20:14595 (R;US) 

Operating points and feedback control of plasma characteristics 
in tokamaks with full current drive, 20:14561 (R;US) 

Parametric analysis and operational performance of EDA-ITER, 
20:14512 (R:JP) 

Peaking factors of nuclear heating due to void ducts in the 80% 
SS-20% H20 shielding blanket of fusion experimental reac- 
tors, 20:14577 (R;JP) 

Stability analysis of ITER plasmas with H-mode profiles, 
20:14513 (R;JP) 


J 


JAERI 

JAERI TIARA annual report vol. 3 (1993). April 1993 - March 
1994, 20:13531 (R;JP) 

Present status of research on radiation utilization in 1994 at 
JAERI. Utilization of irradiation and RI production and utiliza- 
tion, 20:14607 (i;JP;ln Japanese) 

JAERI TANDEM ACCELERATOR 

JAERI tandem and V.D.G. annual report 1993. April 1, 1993 - 

March 31, 1994, 20:13478 (R;JP) 
JANUS REACTOR 

Studies of acute and chronic radiation injury at the Biological 

and Medical Research Division, Argonne National Laboratory, 
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1970-1992: The JANUS Program Survival and Pathology 
Data, 20:14027 (R;US) 
JAPAN 
Fiscal 1993 actual energy supply/demand and short-term 
prospect. Report of the energy supply/demand trend survey 
committee, 20:13039 (R;JP;In Japanese) 
Understanding seismic design criteria for Japanese nuclear 
power plants, 20:12947 (R;US) 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JERUSALEM ARTICHOKES 
See SUNFLOWERS 
JET MODEL 
Jet identification based on probability calculations using Bayes’ 
theorem, 20:13612 (R;DE) 
Photoproduction of jets at HERA: comparison of next-to-leading 
order calculation with ZEUS data, 20:14280 (R;DE) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Direct measurement of the damping of toroidicity induced Alfven 
eigenmodes, 20:14517 (R;CH) 
JINR 
JINR Rapid Communications. Collection, 20:14374 (R;XJ;In 
Russian) 
JINR Rapid Communications. Collection, 20:14198 (R;XJ;In 
Russian) 
JINR SYNCHROTRON 
A Hypernuclear Program for the Nuclotron Accelerator, 
20:13449 (RA;XJ) 
The Nuclotron Internal Targets, 20:13532 (RA;XJ) 
JIPPT-2 DEVICE 
Study of turbulence and plasma potential in JIPP T-IIU tokamak, 
20:14519 (R;JP) 
JOINT INSTITUTE FOR NUCLEAR RESEARCH 
See JINR 
JOINTS 
See also WELDED JOINTS 
FENIX experimental results of large-scale CICC made of 
bronze-processed Nb3Sn strands, 20:14593 (R;US) 
JORUM EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
JOSEPHSON JUNCTIONS 
Break down of the law of large numbers in Josephson junction 
series arrays, 20:14490 (R;XA) 
Spatio-temporal chaos and thermal noise in Josephson junction 
series arrays, 20:14489 (R;XA) 
JT-60U TOKAMAK 
Characteristics of confinement and fusion reactivity in JT-60U 
high-Gp and TFTR supershot regimes with deuterium neutral 
beam injection, 20:14546 (R;US) 


K 


K CODES 
PROGRAMK. Transonic Airfoil and Blade Design, 20:14649 
(CM;US) 
K-25 PLANT 
See ORGDP 
KANSAS CITY PLANT 

Mass propagation of the boll weevil parasite, Catolaccus gran- 
dis, 20:14005 (R;US) 

Separate process wastewaters, part A: Contaminated flow col- 
lection and treatment system for the Kansas City Plant, 
20:12211 (R;US) 

KAONS MINUS 
STudy of rare K~-decays on ISTRA-M set up, 20:14304 (RA;RU) 
KAONS PLUS 

Search for decay K*->2* u*e~, 20:14293 (RA;RU) 

Study of radiative K-decays with HYPERON spectrometer, 
20:14300 (RA;RU) 





KAPPA-725 RESONANCES 
See MESONS 
KCB REACTOR 
See BORSSELE REACTOR 
KEK LINAC 
Present status of the 40MeV proton linac at KEK, 20:13524 
(RA;JP;In Japanese) 
KENTUCKY 
Analysis of production response to CO2/sand fracturing: A case 
study, 20:12133 (R;US) 
Comparison of stress-measuring techniques at the DNA-UTP 
site, Rodgers Hollow, Kentucky, 20:14124 (R;US) 
KETONES 
Synthesis of acrylates and methacrylates from coal-derived 
syngas. Quarterly technical progress report, October 1- 
December 31, 1994, 20:12001 (R;US) 
KHARKOV LINAC 
Linear accelerator of all-union scientific research institute of ex- 
perimental physics as the Bremsstrahlung for investigation of 
radiation stability of material up to an absorbed dose of 10° 
Rad., 20:13496 (IA;UA;In Russian) 
KICKER MAGNETS 
The development of the septum magnets for TRISTAN Accumu- 
lation Ring injection, 20:13548 (R;JP;In Japanese) 
KILN INCINERATORS 
See INCINERATORS 
KLYSTRONS 
Development of long-pulse, high-flatness pulse power supply for 
an S-band klystron, 20:13516 (RA;JP;In Japanese) 
High-power test of S-band klystron for long-pulse operation, 
20:13477 (RA;JP;in Japanese) 
Klystron experience, 20:13447 (RA;JP;In Japanese) 
KNOWLEDGE BASE 
Knowledge-based support for design and operational use of 
human-machine interfaces, 20:12860 (IA;JP) 
Knowledge-based support system for requirement elaboration in 
design, 20:12855 (1A;JP) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRYPTON 83 
Photon burst mass spectrometry—ultrasensitive detection of rare 
isotopes, 20:13335 (R;US) 
KRYPTON 85 
Deactivation of tracer-flo equipment thru retrieval of its radioac- 
tive Krypton-85 gas, 20:12164 (R;PH) 
Photon burst mass spectrometry—ultrasensitive detection of rare 
isotopes, 20:13335 (R;US) 
KUWAIT 
Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 


L 


L CODES 
Void fraction system computer software design description, 
20:12400 (R;US) 
L WAVES 
See SEISMIC SURFACE WAVES 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
Nuclear medicine program progress report for quarter ending 
December 31, 1994, 20:13907 (R;US) 
LABORATORIES 
Computerization of analysis laboratories. Data processing man- 
agement of the gamma spectrometry, 20:14686 (RA;FR;In 
French) 
Idaho National Engineering Laboratory analytical services per- 
formance evaluation plan, 20:13746 (R;US) 
LABORATORY SCALE EXPERIMENTS 
See BENCH-SCALE EXPERIMENTS 


LAGRANGE EQUATIONS 
Parallel algorithms for semi-Lagrangian transport in global at- 
mospheric circulation models, 20:13754 (R;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 

An improved heat kernel expansion from woridline path inte- 

grals, 20:14202 (R;DE) 
LAKE MICHIGAN 
Suspended sediment transport in the benthic nepheloid layer in 
southeastern Lake Michigan, 20:13861 (R;US) 
LAKES 
Acidification of inland waters, 20:13879 (R;Fl) 
LAMBDA-1405 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-1405 RESONANCES 
See LAMBDA-1405 BARYONS 
LAMBDA-1520 BARYONS 
The pionic decay widths of the strange baryons £ and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-1520 RESONANCES 
See LAMBDA-1520 BARYONS 
LAMBDA-1600 BARYONS 

The pionic decay widths of the strange baryons = and A in the 

harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-1670 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-1670 RESONANCES 
See LAMBDA-1670 BARYONS 
LAMBDA-1690 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-1690 RESONANCES 
See LAMBDA-1690 BARYONS 
LAMBDA-1800 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-1815 RESONANCES 
See LAMBDA-1820 BARYONS 
LAMBDA-1820 BARYONS 

The pionic decay widths of the strange baryons = and A in the 

harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-1830 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-1830 RESONANCES 
See LAMBDA-1830 BARYONS 
LAMBDA-1890 BARYONS 

The pionic decay widths of the strange baryons = and A in the 

harmonic oscillator quark model, 20:14317 (R;XA) 
LAMBDA-2110 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 

LAMINOGRAPHY 

See TOMOGRAPHY 
LAND FILLS 

See SANITARY LANDFILLS 
LAND TRANSPORT 

See also RAIL TRANSPORT 

ROAD TRANSPORT 

Biogas as automotive fuel, 20:12607 (R;SE;in Swedish) 

Effect of longer combination vehicles on the total logistic costs 
of truckload shippers, 20:13097 (R;US) 

Transportation risk assessment of radioactive wastes generated 
by the N-Reactor stabilization program at the Hanford Site, 
Washington, 20:12165 (R;US) 

LAND USE 

Integrated assessment and the relation between land-use 
change and climate change, 20:13751 (R;US) 

Theoretical models of the impact of climate change on natural 
populations, communities and ecosystems. Final report, 
1989-1992, 20:13823 (R;US) 
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LANDFILLS 


LANDFILLS 
See SANITARY LANDFILLS 
LANDSCAPING 

Report on the survey on fiscal 1992 geothermal development 
promotion. Survey of a preliminary analysis of the influence 
on landscape, 20:12696 (R;JP;in Japanese) 

LANDSLIDES 

Application of ‘resistivity image profiling’ to landslide problem for 
the site composed mostly of hard rocks, 20:14113 (IA;JP;In 
Japanese) 

LANGMUIR OSCILLATIONS 

See PLASMA WAVES 

LANL 

AGEX Il technical quarterly: Volume 1, November 1, 1994, 
20:13022 (R;US) 

Decommissioning of surplus facilities at Los Alamos National 
Laboratory, 20:12298 (R;US) 

Department of Energy treatment capabilities for greater-than- 
Class C low-level radioactive waste, 20:12222 (R;US) 

Evaluation of the MADAM waste measurement system, 
20:12295 (R;US) 

Field investigations of soils at TA-19, TA-26, TA-73 and TA-O, 
SWMU aggregate 0-D and 016, 20:12547 (R;US) 

Implementing an integrated standards-based management sys- 
tem to ensure compliance at Los Alamos National Laboratory, 
20:14613 (R;US) 

Los Alamos National Laboratory Science Education Programs. 
Progress report, October 1, 1994—December 31, 1994, 
20:13024 (R;US) 

Partnering with Puebios: Involving American Indians in environ- 
mental restoration activities at Los Alamos National 


Laboratory, New Mexico, 20:12548 (R;US) 

Radionuclide concentrations in elk that winter on Los Alamos 
National Laboratory lands. Revision, 20:14044 (R;US) 

Single point aerosol sampling: Evaluation of mixing and probe 
performance in a nuclear stack, 20:12462 (R;US) 


LANS 
See LOCAL AREA NETWORKS 
LANTHANUM 139 
The A hypernuclear spectroscopy with the SKS spectrometer at 
KEK 12 GeV PS, 20:14362 (R;JP) 
LANTHANUM 139 REACTIONS 
University of Maryland annual progress report, 20:14347 (R;US) 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPLEXES 

Luminescent and electroactive labels for DNA sequencing and 

mapping, 20:13881 (R;US) 
LANTHANUM OXIDES 

Crystal structure, short-range oxygen defects, and water ad- 
sorption in La- and Nd-modified ZrO2, 20:13209 (R;US) 

Stability of chromite interconnections in dual environments, 
20:13065 (R;US) 

Stoichiometry, structure, and properties of LagNiO4,s, and 
Lag_,Sr,NiO4, 5, 20:13211 (R;US) 

Transient studies of low temperature catalyst for methane con- 
version. Quarterly technical progress report, October 1, 
1994—December 31, 1994, 20:12626 (R;US) 

LASER FUSION REACTORS 

See also HYLIFE CONVERTER 

Some subjects in ICF (Inertial Confinement Fusion) reactors re- 
quiring nuclear data in the medium energy region, 20:14576 
(RA;JP) 

LASER RADIATION 

Phase retrieval and time-frequency methods in the measure- 

ment of ultrashort laser pulses, 20:13436 (R;US) 
LASER SPECTROSCOPY 

An ion trap - laser experiment at the INS cyclotron, 20:13473 

(R;JP) 
LASER WEAPONS 

Laser Weapons Testing Treaty Monitoring (LAWTTM): A final re- 
port of the Lawrence Livermore National Laboratory portion of 
the investigation, 20:13149 (R;US) 
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LASER-PRODUCED PLASMA 
Observation on radiation transfer experiments using k-shell ab- 
sorption spectra, 20:14554 (R;US) 
LASERS 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Portable Laser Laboratory, 20:13322 (R;US) 
LATIR EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
LATTICE FIELD THEORY 

évacua, confinement and the continuum limit, 20:14205 (R;DE) 

A self consistent study of the phase transition in the scalar elec- 
troweak theory at finite temperature, 20:14239 (R;DE) 

Chiral fermions on the lattice, 20:14222 (R;XA) 

Gravitational Lorentz anomaly from the overall formula in 2- 
dimensions, 20:14219 (R;XA) 

Improved actions, the perfect action, and scaling by perturbation 
theory in Wilsons renormalization group: the two dimensional 
O(N)-invariant non linear o-model in the hierarchical approxi- 
mation, 20:14203 (R;DE) 

Lattice QCD calculation using VPP500, 20:14232 (R;US) 

Miscellaneous results on the electroweak phase transition, 
20:14238 (R;DE) 

Pseudoscalar correlators and the problem of the chiral limit in the 
compact lattice QED with Wilson fermions, 20:14206 (R;DE) 

Towards a lattice calculation of the nucleon structure functions, 
20:14278 (R;DE) 

LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAUNDRIES 

Decontamination and dismantiement of the old hot laundry, 

CFA-669. Final report, 20:12263 (R;US) 
LAWRENCE BERKELEY LABORATORY 

1994-95 Communications Plan, 20:13025 (R;US) 

Environmental health-risk assessment for tritium releases from 
the National Tritium Labeling Facility (NTLF) at Lawrence 
Berkeley Laboratory, 20:12559 (R;US) 

Laboratory Directed Research and Development Program, FY 
1994, 20:14602 (R;US) 

LAWRENCE LIVERMORE LABORATORY 

Energy and technology review, November 1994, 20:13030 (R;US) 

Environmental report 1993, 20:12477 (R;US) 

Instructor qualification for radiation safety training at a national 
laboratory, 20:14061 (R;US) 

LAWRENCE LIVERMORE NATIONAL LABORATORY 

See also LAWRENCE LIVERMORE LABORATORY 

Department of Energy treatment capabilities for greater-than- 
Class C low-level radioactive waste, 20:12222 (R;US) 

Mediated electrochemical oxidation as an alternative to inciner- 
ation for mixed wastes, 20:12347 (R;US) 

LCFFC PROCESS 
See COAL LIQUEFACTION 
LEAD 

Accelerator production of tritium activation experiment at Los 
Alamos, 20:13535 (RA;US) 

Combined photooxidation/photoreduction using TiO2 photocata- 
lysts to treat organic/inorganic metal-laden wastewaters, 
20:13094 (R;US) 

Evaluation of field-portable X-ray fluorescence spectrometry for 
the determination of lead contamination on small-arms firing 
ranges, 20:13812 (R;US) 

Use of cysteine-modified TiO2 photocatalyst for treatment of 
combined organic/inorganic wastewaters, 20:13103 (R;US) 

LEAD 208 

The A hypernuclear spectroscopy with the SKS spectrometer at 

KEK 12 GeV PS, 20:14362 (R;JP) 
LEAD 208 TARGET 

208 Pb(n,pxn-y) reactions for neutron energies up to 200 MeV, 
20:14392 (R;US) 

Calculation of nuclear data for incident energies to 200 MeV 
with the FKK-GNASH code system, 20:14389 (RA;US) 





LEAD ISOTOPES 
See also LEAD 208 
Measurement of gamma-ray production cross sections in 
neutron-induced reactions for Al and Pb, 20:14427 (R;US) 
LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES 
Local texture and grain boundary misorientations in high Hc ox- 
ide superconductors, 20:13215 (R;US) 
LEAD ZIRCONITE TITANATE 
See PZT 
LEAK TESTING 
Leak detection at complicated three-dimensional topologies. Fi- 
nal report, 20:13397 (R;DE;In German) 
LEAST SQUARE FIT 
3DGEOLE. 3-d nonlinear least squares analysis, 20:14652 
(CM;US) 
Covariance of the nuclear data, 20:14368 (RA;JP) 
Some comments on Peelle’s Pertinent Puzzle, 20:14369 (RA;JP) 
LEAVES 
Comparative investigations of pollutant uptake by the acicular 
leaves of healthy and damaged conifers. Final report, 
20:14070 (R;DE;in German) 
LEGUMINOSAE 
See also GLYCINE HISPIDA 
PISUM 
VIGNA 
Legume Nz fixation - An efficient source of nitrogen for cereal 
production, 20:13985 (RA;XA) 
LEP STORAGE RINGS 
Electromagnetic noise studies in a silicon strip detector, used as 
part of a luminosity monitor at LEP, 20:13691 (R;NO) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTONS 
See also HEAVY LEPTONS 
NEUTRINOS 
Recent status in the search for the quark-gluon plasma, 
20:14234 (R;US) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKOCYTES 
See also LYMPHOCYTES 
Effects of ozone on human neutrophilic granulocytes in vitro, 
20:14087 (IA;DE;in German) 
LEVITATED TRAINS 
Magnetic damping for maglev, 20:13132 (R;US) 
LICENSES 
Indexes to Nuclear Regulatory Commission issuances, July— 
December 1994. Volume 40, Index 2, 20:12309 (R;US) 
LICHTENBERG PROCESS 
See COAL GASIFICATION 
LIDAR 
See OPTICAL RADAR 
LIE GROUPS 
See also GRADED LIE GROUPS 
Controllability of linear vector fiekis on Lie groups, 20:14136 
(R;XA) 
Coordinates of the quantum plane as q-tensor operators in U, 
(su(2) * su(2)), 20:14207 (R;US) 
Geometric actions and the Maurer-Cartan equation on coadjoint 
orbits of infinite-dimensional Lie groups, 20:14229 (R;JP) 
Observability of linear control systems on Lie groups, 20:14156 
(R;XA) 
Realization of vector fields for quantum groups as pseudodiffer- 
ential operators on quantum spaces, 20:14160 (R;US) 
LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIFE CYCLE 
Investigation on LCA (life cycle analysis/assessment), 20:13111 
(R;JP;In Japanese) 
LIGHT 
See VISIBLE RADIATION 


LINEAR ACCELERATORS 
Beam Monitors 


LIGHT NUCLEI! 
See also CARBON 12 
CARBON 9 
DEUTERIUM 
FLUORINE 18 
HELIUM 3 
NEON 18 
OXYGEN 14 
OXYGEN 18 
PHOSPHORUS 32 
SULFUR 30 
TRITIUM 
In-beam gamma-ray spectrometric measurements of multi-body 
breakup reactions for E, between threshold and 40 MeV, 
20:14344 (R;US) 
LIGHT SCATTERING 
Limitations for heterodyne detection of Brillouin scattered light, 
20:13398 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
High frequency electronic ballast for HID lamps. Technical 
progress report, October 1, 1993-December 31, 1994, 
20:13076 (R;US) 
Lighting program design: 
20:13091 (R;US) 
Relighting demonstration project Robins Air Force Base, Geor- 
gia, 20:13090 (R;US) 
LIGHTNING 
The effects of lightning and high altitude electromagnetic pulse 
on power distribution lines, 20:12983 (R;US) 
LIMESTONE 
Bed material agglomeration during fluidized bed combustion. 
Technical progress report, August 1, 1994—December 31, 
1994, 20:12068 (R;US) 
Dynamic properties of Indiana, Fort Knox and Utah test range 
limestones and Danby Marble over the stress range 1 to 20 
GPa, 20:13850 (R;US) 
LIMITERS 
Measurement of limiter heating due to fusion product losses 
during high fusion power deuterium-tritium operation of TFTR, 
20:14535 (R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
HILACS 
KEK LINAC 
KHARKOV LINAC 
LINEAR COLLIDERS 
QUADRUPOLE LINACS 


New opportunities for profits, 


Alignment 
Alignment of low emittance accelerators, 20:13520 (RA;JP;In 
Japanese) 
Beam Dumps 
Design of 100kW proton beam stopper for BTA in JAERI, 
20:13527 (RA;JP;in Japanese) 
Beam Dynamics 
Beam simulation code for a high-intensity proton drift tube linac, 
20:13476 (RA;JP;in Japanese) 
Beam Focusing Magnets 
Development of MEBT Q-magnets for the JHP 1-GeV proton 
linac, 20:13505 (RA;JP;in Japanese) 
Development of Q-triplets for interdigital-H linac, 20:13504 
(RA;JP;in Japanese) 
Beam Injection 
Optimization of the Brookhaven ATF inline-injection system uti- 
lizing PARMELA, 20:13488 (R;US) 
Beam Monitors 
A electron linac beam position monitor using slot antennas, 
20:13660 (RA;JP;In Japanese) 
Characteristic parameters of current transformer, 20:13518 
(RA;JP;In Japanese) 
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LINEAR ACCELERATORS 
Beam Monitors 


Simple movable screen profile monitor, 20:13659 (RA;JP;In 
Japanese) 
Beam Transport 
Beam matching section for ICR Linac, 20:13503 (RA;JP;In 
Japanese) 
Beam transport of PF 2.5-GeV electron linac. 2, 20:13519 
(RA;JP;In Japanese) 
Design of beam transport system of KEKB injector linac, 
20:13522 (RA;JP;In Japanese) 
Computerized Control Systems 
Help system for control of JAERI FEL (Free Electron laser), 
20:13533 (RA;JP) 
Coordinated Research Programs 
Report of the research results with University of Tokyo, Nuclear 
Engineering Research Laboratory’s facilities in fiscal 1993, 
20:14622 (R;JP;in Japanese) 
D Codes 
A modified space charge routine for LINAC beam dynamics 
codes, 20:13442 (R;FR) 
Design 
Inverse free-electron laser accelerator development, 20:13440 
(R;US) 
Deuteron Beams 
Proton acceleration test of new deuteron IH linac for PET, 
20:13501 (RA;JP;in Japanese) 
Electron Beams 
Beam transport of PF 2.5-GeV electron linac. 2, 20:13519 
(RA;JP;In Japanese) 
Heavy lons 
Construction of an interdigital-H linac at INS, 20:13444 (R;JP) 
lon Beams 
Study of an IHQ linac for heavy ion implantation. 2, 20:13446 
(RA;JP;In Japanese) 
Klystrons 
Development of klystron driver amplifier using transistor switch, 
20:13511 (RA;JP;In Japanese) 
Development of long-pulse, high-flatness pulse power supply for 
an S-band klystron, 20:13516 (RA;JP;In Japanese) 
Lasers 
A high-power picosecond Nd:YAG/COz laser system for elec- 
tron guns, laser acceleration and FEL, 20:13489 (R;US) 
Microwave Equipment 
The analysis of the phase shifter with stub-tuner, 20:13509 
(RA;JP;in Japanese) 
Modifications 
The Argonne ACWL, a potential accelerator-based neutron 
source for BNCT, 20:13438 (R;US) 
Radiation Protection 
Radiation shield and safety system for the JAERI FEL, 
20:13526 (RA;JP) 
Rt Systems 
Development of RF source of the linac for KEKB-project, 
20:13510 (RA;JP;In Japanese) 
Development of a coaxial ceramics window for the KEK 40MeV 
linac, 20:13515 (RA;JP;In Japanese) 
Development of recirculating RF pulse compression system. 2, 
20:13514 (RA;JP;in Japanese) 
Development of solid-state coaxial switch for KEKB, 20:13517 
(RA;JP;in Japanese) 
Safety 
Radiation shield and safety system for the JAERI FEL, 
20:13526 (RA;JP) 
Space Charge 
A modified space charge routine for LINAC beam dynamics 
codes, 20:13442 (R;FR) 
Superconducting Cavity Resonators 
Current status of the JAERI FEL facility, 20:13525 (RA;JP) 
LINEAR COLLIDERS 
A systems study of an RF power source for a 1 TeV next linear 
collider based upon the relativistic-klystron two-beam acceler- 
ator, 20:13541 (R;US) 
Bird's IP view of limits of conventional e+e~ linear collider tech- 
nology, 20:13463 (R;US) 
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High power test of an S-band accelerator unit for Japan linear 
collider, 20:13448 (RA;JP;In Japanese) 
Measurement of dipole modes in detuned structure, 20:13474 
(RA;JP;In Japanese) 
Measurement of wakefield suppression in a detuned x-band ac- 
celerator structure, 20:13482 (R;US) 
On a possibility to construct gamma-gamma collider at TESLA, 
20:13492 (R;DE) 
Positioning precision of active support tables for magnets, 
20:13521 (RA;JP;in Japanese) 
RF processing of an S-band high gradient accelerator unit, 
20:13497 (RA;JP;In Japanese) 
Wire alignment system for ATF LINAC, 20:13523 (RA;JP;in 
Japanese) 
Wire scanner system of ATF linac, 20:13664 (RA;JP;In Japanese) 
LINEAR Z PINCH DEVICES 
Common understandings of phenomena in z-pinches, 20:14529 
(RA;JP) 
LINKING (BOREHOLE) 
See BOREHOLE LINKING 
LIPTINITE 
See EXINITE 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also FUEL OILS 
LIQUID METAL FUELS 
MOLTEN SALT FUELS 
Alternative fuels and vehicles choice model, 20:13142 (R;US) 
Proceedings of the 5th international conference on stability and 
handling of liquid fuels. Volume 1, 20:12128 (R;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
Economics of ALMR deployment in the United States, 20:12838 
(R;US) 
LIQUID METAL FUELS 
Overview of EU activities on DEMO liquid metal breeder blan- 
ket, 20:14560 (R;FR) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Direct simulation of turbulent Rayleigh-Benard convection in liq- 
uid sodium, 20:12966 (R;DE;In German) 
LIQUID PHASE METHANATION PROCESS 
See COAL GASIFICATION 
LIQUID WASTES 
See also WASTE WATER 
300 Area Treated Effluent Disposal Facility permit reopener run 
plan, 20:12365 (R;US) 
340 Facility secondary containment and leak detection, 
20:12392 (R;US) 
A real-time alpha monitoring system for radioactive liquid waste, 
20:13684 (R;US) 
Advanced conceptual design report. Phase Il. Liquid effluent 
treatment and disposal Project W-252, 20:12390 (R;US) 
Hanford low-level vitrification melter testing — Master list of data 
submittals, 20:12417 (R;US) 
Readiness Assessment Plan, Hanford 200 areas treated efflu- 
ent disposal facilities, 20:12382 (R;US) 
Structural analysis of the equipment removal system for tank 
241SY101, 20:12404 (R;US) 
The circulating air barrier: Effective prevention of liquid contami- 
nant movement through soil, 20:12465 (R;US) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 
On cylindrical container sections for a capillary free-surface ex- 
periment, 20:13387 (R;US) 
“Bubble fusion”: Preliminary estimates of spherical micro- 
implosions in cavitating liquids, 20:14516 (R;US) 





LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 
Overview of EU activities on DEMO liquid metal breeder bian- 
ket, 20:14560 (R;FR) 
LITHIUM 6 REACTIONS 
Projective multifragments break-up and the electromagnetic 
field effect of target nucleus, 20:14356 (R;XA) 
LITHIUM 7 REACTIONS 
Projective multifragments break-up and the electromagnetic 
field effect of target nucleus, 20:14356 (R;XA) 
LITHIUM 7 TARGET 
The LAHET code system: Introduction, development, and 
benchmarking, 20:14391 (RA;US) 
LITHIUM BASE ALLOYS 
Sol-gel lithium aluminate ceramics and tritium extraction mecha- 
nisms, 20:14558 (R;FR) 
LITHIUM CARBONATES 
Chromate-free corrosion resistant conversion coatings for alu- 
minum alloys, 20:13204 (R;US) 
LITHIUM HYDRIDES 
A portable system for the treatment of water-reactive mixed 
waste, 20:12297 (R;US) 
Thermal expansion and temperature variation of elastic con- 
stants of Li(H,D) and Na(H,D) systems, 20:14453 (R;XA) 
LITHIUM OXIDES 
Changes of mechanical poperties of ceramic breeder material 
pellets in the irradiation experiments COMPLIMENT and 
ELIMA 1, 20:14578 (R;DE) 
LITHIUM PHOSPHATES 
lonic conductivities of lithium phosphorus oxynitride glasses, 
polycrystals, and thin films, 20:13255 (R;US) 
LJUNGSTROM PROCESS 
See OIL SHALES 
LMFBR TYPE REACTORS 
Direct simulation of turbulent Rayleigh-Benard convection in liq- 
uid sodium, 20:12966 (R;DE;in German) 
Economics of ALMR deployment, 20:12840 (R;US) 
POUSSIX CEA/DEBENE irradiation experiment in PHENIX, 
20:12841 (R;DE) 
Thyc, a 3D thermal-hydraulic code for rod bundles. Recent de- 
velopments and validation tests, 20:12789 (R;FR;In French) 
Turbulet flow in a model nuclear fuel rod bundle containing par- 
tial flow blockages, 20:12839 (R;US) 
LOAD MANAGEMENT 
Estimating effects of energy planning on environmental impacts 
in the Western United States, 20:13014 (R;US) 
LOCA 
See LOSS OF COOLANT 
LOCAL AREA NETWORKS 
An overview of high-speed networking for workstations, 
20:14688 (R;US) 
HIPPI - gigabit LANS are here today, 20:14667 (R;US) 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONGWALL MINING 
Longwall mining, 20:12052 (R;US) 
LORENTZ TRANSFORMATIONS 
On the Lorentz Transformations with Superiuminal Velocities, 
20:14225 (RA;XJ;in Russian) 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 
Behaviour of a VVER-1000 fuel element with boron car- 
bide/steel absorber tested under severe fuel damage 
conditions in the CORA facility (Results of experiment CORA- 
W2), 20:12967 (R;DE) 
LOSSES (ENERGY) 
See ENERGY LOSSES 
LOSSES (PARTICLES) 
See PARTICLE LOSSES 


LOW-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 


LOVIISA-1 REACTOR 

Advantages of retrofitting high velocity separators to LWR tur- 
bines; experience in VVR NPP Loviisa, 20:12781 (R;FR;In 
French) 

LOVIISA-2 REACTOR 

Advantages of retrofitting high velocity separators to LWR tur- 
bines; experience in VVR NPP Loviisa, 20:12781 (R;FR;In 
French) 

LOW INCOME GROUPS 

Standard practice: Estimating the cost-effectiveness of coordi- 

nated DSM programs, 20:13040 (R;US) 
LOW LEVEL COUNTING 

Very low background gamma spectrometer mounted in anti- 
Compton with Nal(TI) for the study of glaciers and sediment 
samples, 20:13593 (RA;FR;In French) 

Very low radioactivities measurements by gamma spectroscopy 
in the Modane underground laboratory, 20:13600 (RA;FR;in 
French) 

LOW-LEVEL RADIOACTIVE WASTES 
Certification 

PUREX low-level waste radionuclide characterization, 20:12361 

(R;US) 
Chemisorption 

Sorption databases for the cementitious near-field of a L/ILW 

repository for performance assessment, 20:12327 (R;CH) 
Combustion 

Environmental Assessment Idaho National Engineering Labora- 

tory, low-level and mixed waste processing, 20:12210 (R;US) 
Denitration 

An experimental investigation of the thermal/fluid properties of 
the nitrate to ammonia and ceramic (NAC) product slurry, 
20:12201 (R;US) 

Electrochemistry 

Mediated electrochemical oxidation as an alternative to inciner- 

ation for mixed wastes, 20:12347 (R;US) 
Environmental Transport 
Results after nine years of field testing low-level radioactive 
waste forms using lysimeters, 20:12261 (R;US) 
Gamma Spectroscopy 
Waste inspection tomography (WIT), 20:12232 (R;US) 
Ground Disposal 

Geochemical factors affecting radionuclide transport through 
near and far fields at a Low-Level Waste Disposal Site, 
20:12317 (R;US) 

Results after nine years of field testing low-level radioactive 
waste forms using lysimeters, 20:12261 (R;US) 

Land Transport 

Environmental Assessment Idaho National Engineering Labora- 

tory, low-level and mixed waste processing, 20:12210 (R;US) 
Monitoring 

Cost-effectiveness analysis of the SEAMIST™ membrane sys- 

tem technology, 20:13841 (R;US) 
Pollution Regulations 

Implementation of Waste Minimization at a complex R&D site, 

20:12187 (R;US) 
Pulse Combustion 

Steam reforming of DOE compiex waste simulants, 20:12339 
(R;US) 

Radioactive Waste Disposal 

A preliminary parametric performance assessment for the dis- 
posal of alpha-contaminated mixed low-level waste stored at 
the Idaho National Engineering Laboratory, 20:12264 (R;US) 

DOE's planning process for mixed low-level waste disposal, 
20:12338 (R;US) 

Environmental Assessment Idaho National Engineering Labora- 
tory, low-level and mixed waste processing, 20:12210 (R;US) 

Evaluation of a performance assessment methodology for low- 
level radioactive waste disposal facilities: Validation needs. 
Volume 2, 20:12310 (R;US) 

Focused feasibility study of engineered barriers for waste man- 
agement units in the 200 Areas, 20:12243 (R;US) 

Mediated electrochemical oxidation as an alternative to inciner- 
ation for mixed wastes, 20:12347 (R;US) 
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LOW-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 


Mixed wasted integrated program: Logic diagram, 20:12269 
(R;US) 

Performance assessment experience at Oak Ridge National 
Laboratory, 20:12202 (R;US) 

Proposed waste form performance criteria and testing methods 
for low-level mixed waste, 20:12193 (R;US) 

The Nuclear Waste Policy Act, as amended, with appropriations 
acts appended. Revision 1, 20:12580 (R;US) 

Radioactive Waste Management 

ENRESA: Second pian of research and development (1991- 
1995): Annual report 1993, 20:12271 (I;ES) 

Immobilized low-level waste disposal options configuration 
study, 20:12429 (R;US) 

Implementation of Waste Minimization at a complex R&D site, 
20:12187 (R;US) 

Low-level waste certification plan for the Lawrence Berkeley 
Laboratory Hazardous Waste Handling Facility. Revision 1, 
20:12302 (R;US) 

Nuclear Regulatory Commission issuances, January 1995. Vol- 
ume 41, Number 1, 20:12837 (R;US) 

Radioactive Waste Processing 

Department of Energy treatment capabilities for greater-than- 
Class C low-level radioactive waste, 20:12222 (R;US) 

Engineering design and test plan for demonstrating DETOX 
treatment of mixed wastes, 20:12227 (R;US) 

Environmental Assessment Idaho National Engineering Labora- 
tory, low-level and mixed waste processing, 20:12210 (R;US) 

Mediated electrochemical oxidation as an alternative to inciner- 
ation for mixed wastes, 20:12347 (R;US) 

Mixed wasted integrated program: Logic diagram, 20:12269 
(R;US) 

Novel room-temperature-setting phosphate ceramics for stabi- 
lizing combustion products and low-level mixed wastes, 
20:12188 (R;US) 

Preliminary low-level waste feed definition guidance - LLW pre- 
treatment interface, 20:12421 (R;US) 

Separation of technetium from nuclear waste stream simulants. 
Final report, 20:12291 (R;US) 

Technical information report: Plasma melter operation, reliabil- 
ity, and maintenance analysis, 20:12451 (R;US) 

Test plan for glass melter system technologies for vitrification of 
hign-sodium content low-level radioactive liquid waste, 
Project No. RDD-43288, 20:12453 (R;US) 

Radioactivity 

Radioactive waste measuring technique. Low level radioactive 

waste, 20:13621 (IA;JP;ln Japanese) 
Radiochemical Analysis 

Evaluation of the MADAM waste measurement system, 
20:12295 (R;US) 

PUREX low-level waste radionuclide characterization, 20:12361 
(R;US) 

Separation Processes 
Preliminary design requirements document (DRD) for Project 
W-236B, “Initial Pretreatment Module”, 20:12388 (R;US) 
Single Photon Emission Computed Tomography 
Waste inspection tomography (WIT), 20:12232 (R;US) 
Sintering 

An experimental investigation of the thermalfluid properties of 
the nitrate to ammonia and ceramic (NAC) product slurry, 
20:12201 (R;US) 

Underground Disposal 

Burial grounds safety equipment list, 20:12425 (R;US) 

Criticality safety criteria for license review of low-level waste fa- 
cilities, 20:12581 (R;US) 

Underground Storage 

Preliminary low-level waste feed definition guidance - LLW pre- 
treatment interface, 20:12421 (R;US) 

Tank 241-TY-104 Tank characterization plan, 20:12440 (R;US) 

Vitrification 

An evaluation of glass-crystal composites for the disposal of nu- 
clear and hazardous waste materials, 20:12186 (R;US) 

Hanford low-level vitrification melter testing — Master list of data 
submittals, 20:12417 (R;US) 
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Immobilized low-level waste disposal options configuration 
study, 20:12429 (R;US) 

Preliminary low-level waste feed definition guidance - LLW pre- 
treatment interface, 20:12421 (R;US) 

Technical information report: Plasma melter operation, reliabil- 
ity, and maintenance analysis, 20:12451 (R;US) 

Test plan for glass melter system technologies for vitrification of 
hign-sodium content low-level radioactive liquid waste, 
Project No. RDD-43288, 20:12453 (R;US) 

The effect of vitrification technology on waste loading, 20:12320 
(R;US) 

Vitrification of low-level and mixed wastes, 20:12189 (R;US) 

Waste Forms 

Results after nine years of field testing low-level radioactive 

waste forms using lysimeters, 20:12261 (R;US) 
Waste Retrieval 
Status and progress in sludge washing: A pivotal pretreatment 
method, 20:12358 (R;US) 

LUMBER INDUSTRY 

See WOOD PRODUCTS INDUSTRY 
LUMMUS CLEAN FUEL FIRM COAL PROCESS 

See COAL LIQUEFACTION 
LUNG CELLS 

See RESPIRATORY TRACT CELLS 
LUNGS 

Karlsruhe Nuclear Research Center, Institute of Toxicology. R 

and D progress report 1993, 20:14080 (R;DE;In German) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 

Studies on the Ig response from human peripheral mononuclear 
cells in the presence of environmental agents - Effect of nico- 
tine and cotinine and respiratory syncytial virus on non specific 
and specific immune response, 20:14083 (IA;DE;In German) 

LYMPHOID CELLS 
See LYMPHOCYTES 
LYSOZYME 

Fourier transform infrared studies in solid egg white lysozyme, 
20:13313 (R;XA) 

Hydrogen-ion titrations of amino acids and proteins in solutions 
containing concentrated electrolyte, 20:13293 (R;US) 


M CODES 

Evaluating prediction uncertainty, 20:12974 (R;US) 

MACNUCLIDE. Nuclear Data Environment, 20:14650 (CM;US) 

MAGENCO. MAp GENeralization COntroller, 20:14654 (CM;US) 

MELCOR 1.8.3 assessment: CSE containment spray experi- 
ments, 20:12762 (R;US) 

MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
MACHINERY 

See also TURBOMACHINERY 

Stress analysis of jacks, frame and bearing connections, and 
drill rod for core sampler truck No. 2, 20:13403 (R;US) 

MACROPHAGES 

In vivo and in vitro effects of ozone on murine alveolar 
macrophages, 20:14085 (IA;DE;In German) 

Regulation of the formation of reactive oxygen intermediates by 
dust-induced activation of alveolar macrophages, 20:14092 
(IA;DE;In German) 

MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM CARBONATES 

Kinetics of Mn-based sorbents for hot coal gas desulfurization. 
Quarterly progress report, September 15—December 15, 
1994. Task 1: Literature review, 20:12004 (R;US) 

MAGNESIUM OXIDES 

Analytical electron microscopy of precipitates in ion-implanted 

MgAl2O, spinel, 20:13221 (R;US) 





MAGNESIUM PHOSPHATES 
Coatings of non-oxide ceramics for improved corrosion resistance 
in high temperature coal combustion. Quarterly progress report 
No. 2, September 1—December 31, 1994, 20:12076 (R;US) 
MAGNETIC BEARINGS 
Developments in the field of active magnetic bearings at EDF, 
20:13353 (R;FR;in French) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CONFINEMENT 
Reynolds stress of localized toroidal modes, 20:14508 (R;XA) 
MAGNETIC DISKS 
Nanoindentation and nanoscratching of hard coating materials 
for magnetic disks, 20:13220 (R;US) 
MAGNETIC FIELD RIPPLES 
A General Solution of the Ripple-Averaged Kinetic Equation 
(GSRAKE), 20:14511 (R;DE) 
Toroidal Alfven Eigenmode induced ripple trapping, 20:14550 
(R;US) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
‘Electric smog’ - non-ionizing electromagnetic fields and 
radiation. Seminar of the Zentrale Informationsstelle, Umwelt- 
beratung Bayern. Vol. 1, 20:14099 (1;DE;In German) 
Archeological surveys by using magnetic prospecting. Examples 
in Yokote city, Akita prefecture, 20:12668 (IA;JP;in Japanese) 
Biological actions and effects of high-frequency fields, 20:14104 
(IA;DE;In German) 
Biological actions and effects of low-frequency fields, 20:14103 
(IA;DE;In German) 
Electromagnetic fields - introduction to relevant issues, 
20:14100 (IA;DE;In German) 
High-frequency fields - health risk assessment, 
(IA;DE;In German) 
High-frequency fields - sources and exposure, 
(1A;DE;In German) 
Low-frequency fields - health risk assessment, 
(IA;DE;In German) 
Low-frequency fields - sources and exposure, 
(IA;DE;In German) 
MAGNETIC FLUX 
Flux pinning and stabilizer studies. Final report, 20:14483 (R;US) 
MAGNETIC INDUCTION LOGGING 
See INDUCTION LOGGING 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC PROBES 
Fracture detection method utilizing high magnetic permeability 
fluid tracer. Part 8. Depth correction using gamma-ray log, 
20:12677 (IA;JP;in Japanese) 
MAGNETIC SPECTROMETERS 
IMAX (Isotope Matter-Antimatter Experiment), 20:13627 (IA;HU) 
Study of cumulative fragmentation of the deuteron in the exclu- 
sive polarization approach of subthreshold kaon production at 
the synchrotron COSY, 20:13667 (RA;RU) 
MAGNETIC SURVEYS 
Analysis of magnetic anomaly of Minami-Kayabe airborne EM- 
magnetic survey, 20:12669 (IA;JP;In Japanese) 
Archeological surveys by using magnetic prospecting. Examples 
in Yokote city, Akita prefecture, 20:12668 (IA;JP;ln Japanese) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETITE 
Magnetite solubility and phase stability in alkaline media at ele- 
vated temperatures, 20:13196 (R;US) 
XPS study of Ni-Fe manganite thermistor material, 20:13324 
(R;US) 
MAGNETIZATION 
Magnetization intensity mapping with surrounding sources. Mini- 
mum norm inversion of underdetermined problem, 20:14108 
(IA;JP;In Japanese) 
MAGNETOACOUSTIC WAVES 
Mode conversion studies in TFTR, 20:14548 (R;US) 


20:14106 
20:14102 
20:14105 


20:14101 


MANGANESE OXIDES 


MAGNETOHYDRODYNAMIC GENERATORS 

See MHD GENERATORS 

MAGNETOHYDRODYNAMICS 

Third-order-accurate numerical methods for efficient, large time- 
step solutions of mixed linear and nonlinear problems, 
20:14530 (R;US) 

MAGNETOSONIC WAVES 
See MAGNETOACOUSTIC WAVES 
MAGNETOTAIL 

The role of microprocesses in macroscale magnetotail dynam- 

ics, 20:14184 (R;US) 
MAGNETOTELLURIC SURVEYS 

CSAMT response of three dimensional bodies. 2, 20:12676 
(IA;JP;In Japanese) 

Practical calculation of MT impedance tensor by a robust esti- 
mation technique, 20:12675 (IA;JP;In Japanese) 

Two-dimensional joint-inversion analysis of MT and Schium- 
berger data, 20:12684 (IA;JP;in Japanese) 

MAHOGANY TREES 
See TREES 
MAINTENANCE FACILITIES 

105-KW Sandfilter Backwash Pit sludge volume calculation, 

20:12177 (R;US) 
MAIZE 

Deficit irrigation in semi-arid zone irrigation projects: Case stud- 
ies in Turkey, 20:13998 (RA;XA) 

Effects of row spacing and N fertilizer on Nz fixation of ground- 
nut, N transfer to intercropped maize and crop yields, 
20:13986 (RA;XA) 

Studies on the controlled-release pesticide formulations for pest 
control in cotton and maize using isotope techniques, 
20:13952 (RA;XA) 

MALARIA 
A comparative study of using DNA probe (pPF14) and mi- 
croscopy in diagnosis of falciparum malaria, 20:13900 (RA;XA) 
MALAYA 
See MALAYSIA 
MALAYSIA 

Basic survey on efficiency heightening of energy consumption in 
the developing countries. Cooperation for the efficiency 
heightening of oil consumption (Malaysia), 20:13012 (R;JP;In 
Japanese) 

MALIGNANCIES 

See NEOPLASMS 
MALNUTRITION 

See NUTRITIONAL DEFICIENCY 
MAMMARY GLANDS 

Automated analysis for microcalcifications in high resolution dig- 
ital mammograms, 20:13908 (R;US) 

MAN-MACHINE SYSTEMS 

ESCRIME: testing bench for advanced operator workstations in 
future plants, 20:12817 (IA;JP) 

Framework for man-machine interface design evaluation system 
considering cognitive factor, 20:12861 (IA;JP) 

Investigation under international cooperation on _ the 
mentality/intellect-based technology. Development of mind- 
based technology, 20:13916 (R;JP;in Japanese) 

Knowledge-based support for design and operational use of 
human-machine interfaces, 20:12860 (IA;JP) 

MANGANESE ALLOYS 

Spin-density-wave magnetism in dilute copper-manganese al- 

loys, 20:13157 (R;US) 
MANGANESE COMPLEXES 
Structural oxidation state studies of the manganese cluster in the 
oxygen evolving complex of photosystem Il, 20:13328 (R;US) 
MANGANESE NODULES 
See MANGANESE ORES 
MANGANESE ORES 

Kinetics of Mn-based sorbents for hot coal gas desulfurization. 
Quarterly progress report, September 15-December 15, 
1994. Task 1: Literature review, 20:12004 (R;US) 

MANGANESE OXIDES 

Defects and transport in mixed oxides. Progress report, October 

1, 1993—December 20, 1994, 20:13226 (R;US) 
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MANGANESE OXIDES 


XPS study of Ni-Fe manganite thermistor material, 20:13324 
(R;US) 
MANIPULATORS 
Design and experimental evaluation of flexible manipulator con- 
trol algorithms, 20:13347 (R;US) 
Functional design criteria W-367, 222-S ancillary equipment ad- 
dition, 20:12396 (R;US) 
Graphical representation of robot grasping quality measures, 
20:13345 (R;US) 
Simulation of robot manipulators, 20:13346 (R;US) 
Tracking control of the hydraulically actuated flexible manipula- 
tor, 20:13349 (R;US) 
Visual control of a robot manipulator using neural networks, 
20:12858 (IA; JP) 
MANOMETERS 
See PRESSURE GAGES 
MANUFACTURERS 
Licensee contractor and vendor inspection status report: Quar- 
terly report, October—September, 1994. Volume 18, Number 
4, 20:12969 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MAPPING 
See also GENETIC MAPPING 
Magnetization intensity mapping with surrounding sources. Mini- 
mum norm inversion of underdetermined problem, 20:14108 
(IA;JP;In Japanese) 
MAPS 
Parametric perturbations and suppression of chaos in n- 
dimensional maps, 20:14174 (R;XA) 
MARBLE 
Dynamic properties of Indiana, Fort Knox and Utah test range 
limestones and Danby Marble over the stress range 1 to 20 
GPa, 20:13850 (R;US) 
MARVEL EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
MASS SPECTROMETERS 
Detection of chemical agents, precursors and by-products using 
ion trap technology, 20:13744 (R;US) 
Photon burst mass spectrometry—ultrasensitive detection of rare 
isotopes, 20:13335 (R;US) 
MASS SPECTROSCOPY 
Laser desorption mass spectrometry for DNA analysis and se- 
quencing, 20:13882 (R;US) 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALCATOR 
See ALCATOR DEVICE 
MASSIVE VECTOR-MESON MODEL 
See GLUON MODEL 
MASURIUM 
See TECHNETIUM 
MATERIALS 
See aiso BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
GLAZING MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
HEAT RESISTANT MATERIALS 
ION EXCHANGE MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
Integrating the QMR method with first principles material sci- 
ence application code, 20:14322 (R;US) 
Limitations for heterodyne detection of Brillouin scattered light, 
20:13398 (R;US) 
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Off-specular scattering in neutron reflectometry, 20:14466 (R;US) 

Reflection of neutrons from an optical grating, 20:14459 (R;US) 

Status of irradiations performed by testing and irradiation ser- 
vices for BNW as of November 17, 1968, 20:12918 (R;US) 

Technical progress report to the Department of Energy on the 
Solid State Sciences Committee (SSSC), 20:13017 (R;US) 

MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 

See SHIELDING MATERIALS 
MATERIALS HANDLING EQUIPMENT 

See also CRANES 

EARTHMOVING EQUIPMENT 
REMOTE HANDLING EQUIPMENT 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 1 testing, 20:12569 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 2 testing, 20:12570 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 3 testing, 20:12571 (R;US) 

An integrated systems approach to remote retrieval of buried 
transuranic waste using a telerobotic transport vehicle, inno- 
vative end effector, and remote excavator, 20:12545 (R;US) 

Characterization of radioactive contamination inside pipes with 
the Pipe Explorer™ system, 20:13614 (R;US) 

Functional design criteria 241-AP-102 Flexible Receiver Sys- 
tem, 20:13371 (R;US) 

Miscellaneous component design for Tank 241SY101 pump re- 
moval, 20:12406 (R;US) 

Shot loading trainer analysis, 20:12182 (R;US) 

Smart crane ammunition transfer system, 20:13725 (R;US) 

Standard hydrogen monitoring system-B operation and mainte- 
nance manual, 20:12418 (R;US) 

MATERIALS TESTING 

See also NONDESTRUCTIVE TESTING 

Status of irradiations performed by testing and irradiation ser- 
vices for BNW as of November 17, 1968, 20:12918 (R;US) 

MATERIALS WORKING 

Accuracy issues in modeling superplastic metal forming, 

20:14455 (R;US) 
MATHEMATICAL LOGIC 
A case study in automated theorem proving: A difficult problem 
about commutators, 20:14628 (R;US) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 

Accuracy issues in modeling superplastic metal forming, 
20:14455 (R;US) 

Economical analysis relating to the global warming issue, 
20:13007 (R;JP;in Japanese) 

Fluid flow imaging of the earth's interior by electrical prospect- 
ing. Three dimensional modeling of SP data, 20:14115 
(IA;JP;In Japanese) 

Survey on researches related to ocean disposal of carbon diox- 
ide, 20:13778 (R;JP;in Japanese) 

MATHEMATICAL SPACE 
See also PHASE SPACE 
RIEMANN SPACE 
Deformation retracts of Stein spaces, 20:14157 (R;XA) 








MEMORY DEVICES 





MAXIMUM-LIKELIHOOD FIT 
See also LEAST SQUARE FIT 
Practical calculation of MT impedance tensor by a robust esti- 
mation technique, 20:12675 (IA;JP;in Japanese) 
MCDOWELL-WELLMAN PROCESS 
See COAL GASIFICATION 


MEASURED VALUES 
See DATA 


MEASURING INSTRUMENTS 
See also ACCELEROMETERS 

ALTIMETERS 
CALORIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
MULTISPECTRAL SCANNERS 
PENETROMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
RANGE FINDERS 
SEISMIC ARRAYS 
SPECTROMETERS 
SPECTROPHOTOMETERS 
VELOCIMETERS 

Acceptance test procedure: RMW Land Disposal Facility 
Project W-025, 20:12379 (R;US) 

Gamma and X 93 spectrometry, 20:13553 (R;FR;In French) 

Independent nuclear safety assessment of the Non-nuclear Ver- 
ification Instrument T562, 20:13738 (R;US) 

New technology for America’s electric power industry. Electro- 
catalytic gas sensor employing cermet materials, Al analysis, 
and control methods, 20:13711 (R;US) 

On the use of electronic tilt sensors as angle encoders for syn- 
chrotron applications, 20:13712 (R;US) 

Sensor for measuring the atomic fraction in highly dissociated 
hydrogen, 20:13716 (R;US) 

MEASURING METHODS 

Proceeding of the 33rd SICE (the Society of Instrument and 
Control Engineers) Annual Conference, 20:13714 (I;JP) 

Proceedings of the 33rd SICE (the Society of Instrument and 
Control Engineers) Annual Conference, 20:13715 (I;JP;In 
Japanese) 

MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 


MECHANICAL PROPERTIES 
See also HARDNESS 
YOUNG MODULUS 
1993 review of welding in Japan, 20:13178 (1;JP;in Japanese) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
CSAMT response of three dimensional bodies. 2, 20:12676 
(IA;JP;In Japanese) 
Health monitoring of operational structures — Initial results, 
20:14674 (R;US) 
Module strap tests and how they effect the 25 cm stack con- 
struction, 20:13484 (R;US) 
Wave characteristics of Shinkansen-induced ground vibration 
along the elevated bridge, 20:12688 (IA;JP;In Japanese) 
MECHANICAL VIBRATIONS 
Computation of impact-friction interaction between a vibrating 
tube and its loose supports, 20:12805 (R;FR;In French) 
Experimental modal analysis of the steam inlet pipe to the 
Chooz B1 high pressure turbine, 20:12782 (R;FR;In French) 
French experimental facilities for measurements of transverse 
flows and assessment of the corresponding risk of vibrations 
in heterogeneous cores, 20:12765 (R;FR) 
Monitoring of large rotating machines at EDF, 20:12811 
(R;FR;In French) 
Numerical and experimental analysis of the vibratory behavior of 
a nuclear power plant piping system excitated by a pump, 
20:12798 (R;FR;In French) 
Segmentation of turbo generator and reactor coolant pump vi- 
bratory patterns: a syntactic pattern recognition approach, 
20:12786 (R;FR;In French) 


Thyc, a 3D thermal-hydraulic code for rod bundles. Recent de- 
velopments and validation tests, 20:12789 (R;FR;In French) 
MECHANICS 
See also DYNAMICS 
FRACTURE MECHANICS 
QUANTUM MECHANICS 
STATISTICAL MECHANICS 
Mechanics of brazed joints and compliant layers in high heat 
flux components, 20:13247 (R;FR) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 

Nuclear Regulatory Commission issuances. Volume 40, Num- 

ber 5, 20:12836 (R;US) 
MEDICAL EXAMINATIONS 

Implementation of CDTE diodes to the per-operative detection 

of the radio marked mIBG, 20:13589 (RA;FR;In French) 
MEDICAL SURVEILLANCE 

22nd German congress on industrial safety and occupational 
health with international trade fair. Summaries of papers, 
20:14067 (1;DE;in German) 

Quantity of americium and plutonium in lungs: measurement 
with a set of eight low energy germanium detectors, 20:14031 
(RA;FR;In French) 

MEETINGS 

2nd annual report of the research program ‘Environment and 
Health’ (PUG). Summarizing reviews of the program manage- 
ment, 20:13775 (1;DE;In German) 

Investigation on the international standardization of the environ- 
mental management system, 20:13011 (R;JP;in Japanese) 

MELANOCYTES 
See ANIMAL CELLS 
MELANOMAS 
In vivo and in vitro uptake of boronated compounds by B16-BL6 
murine melanoma, 20:13892 (RA;US) 
MELT REFINING PROCESS 
See PYROCHEMICAL REPROCESSING 
MELTDOWN 

Accident source terms for Light-Water Nuclear Power Plants. Fi- 
nal report, 20:12970 (R;US) 

Design report on SCDAP/RELAPS5 model improvements - debris 
bed and molten pool behavior, 20:12962 (R;US) 

Influence of flow structure on the propagation of hydrogen-air 
flames. Final report, 20:12965 (R;DE;In German) 

Influence of temperature on the limits for the deflagration- 
detonation transition in hydrogen-/air-/water vapor mixtures. 
Final report, 20:12964 (R;DE;In German) 

Integration of KESS Ili models in ATHLET-CD and contributions to 
program verification. Final report, 20:12958 (R;DE;iIn German) 

Melcor Benchmarking Against Integral Severe Fuel Damage 
Tests, 20:12948 (R;US) 

Modelling and code development for improved description of fis- 
sion product and aerosol release in the reactor core of a LWR 
during core heatup and core degradation phase. Final report, 
20:12959 (R;DE;In German) 

Software concepts for the build-up of complex systems - selec- 
tion and realization taking as example a program system for 
calculation of hypothetical core meltdown accidents, 
20:12960 (R;DE;in German) 

TMI-2 analysis using SCDAP/RELAPS/MOD3.1, 
(R;US) 

MEMBRANES 

Deashing of coal liquids with ceramic membrane microfiltration 
and diafiltration. Final quarterly technical progress report, July 
1—September 30, 1994, 20:11990 (R;US) 

Demonstration of membrane aeration panels: City of Geneva 
Wastewater Treatment Plant. Final report, 20:13123 (R;US) 

Percolation model for selective dissolution of multi-component 
glasses, 20:13280 (R;US) 

MEMORY DEVICES 

Real-time data compression using a fixed Huffman encoding 
scheme, 20:14672 (R;US) 

The architecture of the High Performance Storage System 
(HPSS), 20:14683 (R;US) 


20:12890 
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MERC PROCESS 


MERC PROCESS 
See COAL GASIFICATION 
MERCAPTANS 
See THIOLS 
MERCURY 
Advanced physical coal cleaning to comply with potential air 
toxic regulations. [Quarterly] technical report, September 1— 
November 30, 1994, 20:11978 (R;US) 
Control of air toxics, 20:12047 (R;US) 
Mercury removal from liquid and solid mixed waste, 20:12205 
(R;US) 
Vaporization of mercury from molten lead droplets doped with 
mercury: Pb/Hg source term experiment for the APT/SILC 


bnomnt Of-49A0C /D.11 
GIGS, cv. roo [nV 


MESH GENERATION 
3D Mesh optimization methods for unstructured polyhedra: A 
progress report, 20:13390 (R;US) 
A point-centered diffusion differencing for unstructured meshes 
in 3-D, 20:14682 (R;US) 
Computational results for parallel unstructured mesh computa- 
tions, 20:14625 (R;US) 
MESON RESONANCES 
See MESONS 
MESON-BARYON INTERACTIONS 
Aspects of strange matter, 20:14251 (R;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also BEAUTY MESONS 
CHARMED MESONS 
CHARMONIUM 
A search for centrally produced non-qq mesons in proton-proton 
interaction at 450 GeV/c using the CERN Q spectrometer, 
20:14298 (RA;RU) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Basic survey on efficiency heightening of energy consumption in 
the developing countries. Cooperation for the efficiency 
heightening of oil consumption (Malaysia), 20:13012 (R;JP;In 
Japanese) 
Means to reduce SO. emissions from pyrometallurgic pro- 
cesses, 20:13122 (RA;Fl) 
The future steelmaking industry and its technologies, 20:13110 
(R;US) 
METAL VAPOR LASERS 
High-average-power frequency doubling of copper vapor lasers 
for materials processing, 20:13437 (RA;US) 
METAL-NONMETAL BATTERIES 
Thin-film Li-LiMn2O, batteries, 20:12990 (R;US) 
METALLIC GLASSES 
Density changes in amorphous PdgpSizo during low temperature 
ion irradiation, 20:13246 (R;US) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
CADMIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
SCRAP METALS 
Atomization 
Simulation of powder metal fabrication with high pressure gas 
atomization, 20:14675 (R;US) 
Carcinogenesis 
In vivo and in vitro studies to detect toxic, genotoxic and car- 
cinogenic effects after exposure to heavy metals. Pt. 3, 
20:14094 (IA;DE;In German) 
Chemical Vapor Deposition 


Applications of Langevin and Molecular Dynamics methods, 
20:14666 (R;US) 


614 ERA Vol. 20, No. 6 


Crack Propagation 
Applications of Langevin and Molecular Dynamics methods, 
20:14666 (R;US) 
Decontamination 
Laser surface cleaning, 20:12509 (R;US) 
Dislocations 
Mechanical properties of nanophase metals, 20:13154 (R;US) 
Fabrication 

Advanced computational research in materials processing for 

design and manufacturing, 20:13162 (R;US) 
Genetic Effects 

In vivo and in vitro studies to detect toxic, genotoxic and car- 
cinogenic effects after exposure to heavy metals. Pt. 3, 
20:14094 (IA;DE;in German) 

Implosions 
Investigation of HE driven cylindrical liner, 20:13355 (R;US) 
Materials Testing 
Advanced computational research in materials processing for 
design and manufacturing, 20:13162 (R;US) 
Mechanical Properties 
Mechanical properties of nanophase metals, 20:13154 (R;US) 
Microstructure 

Mechanical properties of nanophase metals, 20:13154 (R;US) 

What do we really know about the atomic scale structures of 
nanophase materials?, 20:13152 (R;US) 

Physical Radiation Effects 

Application of relativistic electron beams to radiation-thermal 
treatment of metallic materials., 20:13188 (IA;UA;In Russian) 

Physics of radiation damage and radiation materials technology, 
20:13181 (I;UA;In Ukrainian) 

Production 

Experimental and numerical modeling of mixing and settling in 

continuous metal production, 20:13170 (R;US) 
Radioactive Waste Disposal 

Production of metal waste forms from spent fuel treatment, 

20:12149 (R;US) 
Removal 

Waste minimization opportunities at the U.S. Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, Rifle, Colorado, site, 
20:12486 (R;US) 

Research Programs 
Metals and Ceramics Division progress report for period ending 
December 31, 1993, 20:13150 (R;US) 
Surface Cleaning 
Laser surface cleaning, 20:12509 (R;US) 
Toxicity 

In vivo and in vitro studies to detect toxic, genotoxic and car- 
cinogenic effects after exposure to heavy metals. Pt. 3, 
20:14094 (IA;DE;In German) 

METEORITES 

On isotopic analyses of Mihonoseki and other meteorites, 

20:13287 (IA;JP;In Japanese) 
METEOROLOGY 

Site scientific mission plan for the Southern Great Plains CART 

site, January-June 1995, 20:13748 (R;US) 
METHANE 

Catalytic reduction of SO2 with methane over molybdenum 
catalyst. Quarterly technical report, September 1, 1994— 
November 30, 1994, 20:12025 (R;US) 

Results and methodology of a measuring programme for tip gas 
combustion units, in consideration of the requirements of air 
pollution abatement, 20:12614 (1;DE;In German) 

Selective methane oxidation over promoted oxide catalysts. Quar- 
terly report, September—-November, 1994, 20:12134 (R;US) 

METHANOL 

Magnetic resonance imaging of solvent transport in polymer net- 
works, 20:13241 (R;US) 

Selective methane oxidation over promoted oxide catalysts. Quar- 
terly report, September-November, 1994, 20:12134 (R;US) 

METHYL ALCOHOL 

See METHANOL 

METHYL-FUEL 
See ALCOHOLS 
METHANOL 





METHYLBENZENE 
See TOLUENE 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD GENERATOR ETL MARK V 
See MHD GENERATORS 
MHD GENERATORS 
Intrusive multi-probe system, 20:13064 (R;US) 
State-of-the-art review of computational fluid dynamics model- 
ing for fluid-solids systems, 20:12061 (R;US) 
MICE 
Studies of acute and chronic radiation injury at the Biological 
and Medical Research Division, Argonne National Laboratory, 
1970-1992: The JANUS Program Survival and Pathology 
Data, 20:14027 (R;US) 
MICELLAR SYSTEMS 
Small angle X-ray scattering studies of reverse micelles in su- 
percritical fluids, 20:13319 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROEARTHQUAKES 
Examination in predominant frequency of microtremors, 
20:12686 (IA;JP;In Japanese) 
MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
Cavity formation and impurity gettering in He-implanted Si, 
20:13271 (R;US) 
Manufacturing tailored property ceramic composites, 20:13270 
(R;US) 
OBIC analysis of stressed, thermally-isolated polysilicon resis- 
tors, 20:13424 (R;US) 
Passive damping to enhance active positioning of a prototype 
lithography platen, 20:13423 (R;US) 
Swords to plowshares: Shock wave applications to advanced 
lithography, 20:13432 (R;US) 
MICROELECTRONICS 
Advanced manufacturing by spray forming: Aluminum strip and 
microelectromechanical systems, 20:13174 (R;US) 
Multivariate classification of BPSG thin films using Mahalanobis 
distances, 20:13433 (R;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
Investigation on energy conversion technology using biochemi- 
cal reaction elements. 2, 20:13883 (R;JP;in Japanese) 
MICROWAVE EQUIPMENT 
See also MICROWAVE TUBES 
A numerical study of ultra-short-pulse reflectometry, 20:14552 
(R;US) 
MICROWAVE TUBES 
See also BACKWARD WAVE TUBES 
KLYSTRONS 
Plasma effects on electron beam dynamics in a virtual cathode 
oscillator, 20:14582 (RA;JP) 
MID-ATLANTIC REGION 
See USA 
MIDDLE GUST EVENT 
See SURFACE EXPLOSIONS 
MIDWEST REGION 
See USA 
MIGAS PROCESS 
See COAL GASIFICATION 
MIGHTY EPIC EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MIKE EVENT 
See SURFACE EXPLOSIONS 
THERMONUCLEAR EXPLOSIONS 
MILITARY EQUIPMENT 
See also ORDNANCE 


MINING EQUIPMENT 


Development of an automated fuzing station for the future ar- 
mored resupply vehicle, 20:13726 (R;US) 


MILITARY FACILITIES 

Demand-side management implementation and verification at 
Fort Drum, New York, 20:13124 (R;US) 

Energy efficiency in military housing: Monitoring to support revi- 
talization guidebook, 20:13084 (R;US) 

Environmental geophysics at Kings Creek Disposal Site and 
30th Street Landfill, Aberdeen Proving Ground, Maryland, 
20:13811 (R;US) 

Environmental geophysics: Building E3640 Decommissioning, 
Aberdeen Proving Ground, Maryland. Interim progress report, 
20:13724 (R;US) 

Fort Irwin integrated resource assessment. Volume 3: Sitewide 
Energy Project identification for buildings and facilities, 
20:13114 (R;US) 

Relighting demonstration project Robins Air Force Base, Geor- 
gia, 20:13090 (R;US) 

MILL TAILINGS 

Adsorption isotherm special study. Final report, 20:13821 (R;US) 

Baseline risk assessment of ground water contamination at the 
uranium mill tailings site near Durango, Colorado, 20:12501 
(R;US) 

Burrell, Pennsylvania, vicinty property Long-Term Surveillance 
Plan. Final report, 20:12491 (R;US) 

Development of an auditable safety analysis in support of a radi- 
ological facility classification, 20:12204 (R;US) 

Engineering solutions to the long-term stabilization and isolation 
of uranium mill tailings in the United States, 20:12489 (R;US) 

Environmental assessment of remedial action at the Slick Rock 
uranium mill tailings sites, Slick Rock, Colorado, 20:12503 
(R;US) 

Mitigation and Monitoring Plan for impacted wetlands at the 
Gunnison UMTRA Project site, Gunnison, Colorado. Revision 
1 (Uranium Mill Tailings Remedial Action), 20:12498 (R;US) 

Quality assurance project plan for the UMTRA technical assis- 
tance contractor hydrochemistry facility. Final report, 
20:12494 (R;US) 

Radiological surveillance of Remedial Action activities at the pro- 
cessing site, Falls City, Texas. Final report, 20:13745 (R;US) 
Radiological surveillance of Remedial Action activities at the 
processing site, Ambrosia Lake, New Mexico, April 12-16, 

1993. Final report, 20:12493 (R;US) 

Special study for the statistical evaluation of groundwater data 
trends. Final report, 20:12495 (R;US) 

The U.S. regulatory framework for long-term management of 
uranium mill tailings, 20:12207 (R;US) 

UMTRA Project: Environment, Safety, and Health Plan, 
20:12502 (R;US) 

UMTRA water sampling technical (peer) review: Responses to 
observations, comments, and recommendations submitted by 
Don Messinger (Roy F. Weston, Inc.), 20:12497 (R;US) 

Uranium Mill Tailings Remedial Action Project, Surface Project 
Management Plan. Revision 1, 20:12499 (R;US) 

Waste minimization opportunities at the U.S. Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, Rifle, Colorado, site, 
20:12486 (R;US) 

MILLET 

Use of '5N in determining the influence of fertilizer potassium on 
nitrogen uptake and utilization efficiency in cowpea and finger 
millet, 20:13980 (RA;XA) 

MILROW EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 


MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 


MINIATA EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 


MINING EQUIPMENT 
Automation in mining. Automatic early detection of damages by 
vibrations analysis. Final report, 20:12053 (R;DE;In German) 
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MINORITY GROUPS 


MINORITY GROUPS 
See also AMERICAN INDIANS 
ELDERLY PEOPLE 
LOW INCOME GROUPS 
The Natural Science Institute for Teachers of Minority Students: 
Performance report, 20:14600 (R;US) 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
Characterization of trapped gas saturation and heterogeneity in 
core samples using miscible-displacement experiments, 
20:12110 (R;US) 
MISGURNUS 
See FISHES 
MISSOURI 
A survey of the wetlands and floodplains of the borrow area and 
wetland/shorebird complex for the remedial action at the chem- 
ical plant area of the Weldon Spring Site, 20:12484 (R;US) 
MM-0011 
See NICKEL BASE ALLOYS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SCALE) 
See SCALE MODELS 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MOISTURE 
Relation between water content and resistivity in rock samples, 
20:12704 (IA;JP;in Japanese) 
MOLECULAR CLUSTERS 
Integrating the QMR method with first principles material sci- 
ence application code, 20:14322 (R;US) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR SIEVES 
Coal precursors for carbon molecular sieves. Quarterly report, 
October 1-December 31, 1994, 20:12008 (R;US) 
MOLECULES 
A new shared-memory programming paradigm for molecular dy- 
namics simulations on the Intel Paragon, 20:14162 (R;US) 
Spectroscopic and dynamical studies of highly energized small 
polyatomic molecules. Technical progress report, July 1, 
1993—October 31, 1994, 20:14435 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
The U.S. molten carbonate fuel-cell development and commer- 
cialization effort, 20:12722 (R;US) 
MOLTEN SALT FUELS 
Molten fluoride fuel salt chemistry, 20:12147 (R;US) 
MOLYBDENUM 
Influence of dislocation-solute interactions on the mechanical 
properties of zirconium-doped NiAl, 20:13167 (R;US) 
MOLYBDENUM 100 
Search for double beta-decay, 20:14336 (RA;RU) 
MOLYBDENUM SULFIDES 
Catalytic reduction of SO. with methane over molybdenum 
catalyst. Quarterly technical report, September 1, 1994— 
November 30, 1994, 20:12025 (R;US) 
MONIQUE EVENT 
See NUCLEAR EXPLOSIONS 
MONITOR CODES 
See EXECUTIVE CODES 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
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MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 
A finite element analysis of room temperature silicon crystals for 
the advanced photon source bending-magnet and insertion- 
device beams, 20:13465 (R;US) 
High energy -y monochromator, 20:13586 (RA;FR;In French) 
MONOCRYSTALS 
Semiconductor nanocrystals formed in SiO. by ion implantation, 
20:13254 (R;US) 
MONOPOLES 
Quantum corrections to the metric defined on the moduli space 
of monopoles, 20:14215 (R;XA) 
MONTE CARLO METHOD 
Hadron Jets Finding Algorithm in the Four-Dimensional Velocity 
Space, 20:14661 (RA;XJ;in Russian) 
Volumetric radioassay of lead bricks being considered for unre- 
stricted release, 20:14660 (R;US) 
MORTARS 
Electrical characteristics of mortar, 20:13395 (IA;JP;In Japanese) 
MOS TRANSISTORS 
Characterization and control of wafer charging effects during 
high-current ion implantation, 20:13419 (R;US) 
Time-dependent effects on CMOS total!-dose response in accel- 
erator radiation environments, 20:13703 (RA;US) 
MOTOR VEHICLE OPERATORS 
Driver performance data acquisition system for ergonomics re- 
search, 20:13095 (R;US) 
MRR REACTOR 
Reactor Operations informal monthly report December 1994, 
20:12899 (R;US) 
Reactor Operations informal monthly report September 1994, 
20:12898 (R;US) 
Reactor operations informal report, October 1994, 20:12945 
(R;US) 
MTR REACTOR 
Abbreviated sampling and analysis plan for planning decontami- 
nation and decommissioning at Test Reactor Area (TRA) 
facilities, 20:12961 (R;US) 
MULE DEER 
See DEER 
MULT-CHANNEL ANALYZERS 
The Holdup Measurement System II (HMSII), 20:12579 (R;US) 
MULTICHARGED IONS 
Collisions of highly charged ions with electrons, atoms and sur- 
faces, 20:14437 (R;US) 
MULTIPHASE FLOW 
Advanced aerodynamic 
20:13386 (R;US) 
SIMSOIL. Similarity Solution for Multi-Phase Fluid and Heat 
Flow in Radial Geometry, 20:14646 (CM;US) 
T2VOC. Unsaturated Groundwater and Heat Transport Model, 
20:14637 (CM;US) 
TOUGH2(PC). Unsaturated Groundwater and Heat Transport 
Model, 20:14636 (CM;US) 
MULTIPLE PRODUCTION 
DTUJET-92, multiparticle production at supercollider energies in 
the dual parton model, 20:14305 (RA;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTISPECTRAL SCANNERS 
Development of multi-frequency multi array induction logging 
tool (MAIL), 20:12678 (IA;JP;ln Japanese) 
MUNGBEAN PLANTS 
See VIGNA 
MUNICIPAL WASTES 
Collection and preparation of combustible waste fraction (RDF), 
20:12612 (RA;FI) 
Economics of co-firing waste materials in an advanced pressur- 
ized fluidized-bed combustor, 20:12064 (R;US) 


research. Final technical report, 





MUNITIONS 
See ORDNANCE 
MUON PAIRS 
A practical high-energy high-luminosity up* -— p- 
20:13466 (R;US) 
Lattice calculation for lepton capture from vacuum-pair produc- 
tion in relativistic heavy-ion collisions, 20:14343 (R;US) 
MUON REACTIONS 
Investigation of spin-neutrino angular correlation in processes of 
capture of polarized muons by light nuclei, 20:14384 (RA;RU) 
MUONIUM 
Experimental investigation of muonium-antimuonium conver- 
sion, 20:14443 (RA;RU) 
Search for muonium-antimuonium conversion (u*-)->(u-e*), 
20:14444 (RA;RU) 
MUONS MINUS 
Search for muonium-antimuonium conversion (y*-)->(u-e*), 
20:14444 (RA:RU) 
MUSCULAR TISSUE 
See TISSUES 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSHROOMS 
Radio contamination determinations of Cesium 137 in Franche- 
Comte, 20:13815 (RA;FR;In French) 
MUSSELS 
Testing of five methods for the control of zebra mussels in cool- 
ing circuits of power plants located on the Moselle river, 
20:12793 (R;FR;In French) 
MUSTARD 
See BRASSICA 
MUTAGENESIS 
Mutagenesis in cells by ionizing radiation with different LET, 
20:14043 (RA;RU) 
MYCOBACTERIUM 
See also MYCOBACTERIUM TUBERCULOSIS 
Novel microorganism for selective separation of coal from ash 
and pyrite. Fifth quarterly technical progress report, October 
1—December 31, 1994, 20:11999 (R;US) 
MYCOBACTERIUM TUBERCULOSIS 
Detection of Mycobacterium tuberculosis in clinical samples 
using the polymerase chain reaction: Avoiding amplicon con- 
tamination, 20:13899 (RA;XA) 


collider, 


N 


N CODES 
NESTLE. Few-Group Neutron Diffusion Equation Solver Utiliz- 
ing the Nodal Expansion Method, 20:14645 (CM;US) 
N-REACTOR 
Closure report for the N Reactor Facility, 20:12955 (R;US) 
Environmental assessment for the deactivation of the N Reactor 
facilities. Revision 1, 20:12952 (R;US) 
Fish distribution studies near N Reactor, Summer 1983, 
20:12894 (R;US) 
KE Basin underwater visual fuel survey, 20:12376 (R;US) 
Letter report for skyshine abatement assessment. Draft A, 
20:12252 (R;US) 
NAPHTHALENE 
Combined photooxidation/photoreduction using TiO2 photocata- 
lysts to treat organic/inorganic metal-laden wastewaters, 
20:13094 (R;US) 
Use of cysteine-modified TiO2 photocatalyst for treatment of 
combined organic/inorganic wastewaters, 20:13103 (R;US) 
NATIONAL GOVERNMENT 
University Reactor Sharing Program. Final report, September 
30, 1992—September 29, 1994, 20:12910 (R;US) 
NATIONAL ORGANIZATIONS 
See also GERMAN FR ORGANIZATIONS 
NETHERLANDS ORGANIZATIONS 
NORWEGIAN ORGANIZATIONS 
US ORGANIZATIONS 


NATURAL GAS INDUSTRY 


NEDO business summary. 14th business report meeting, 
20:13019 (R;JP;ln Japanese) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATURAL ACTIVITY 
See NATURAL RADIOACTIVITY 
NATURAL ANALOGUE 

Assessment of long-term stability of bentonite by natural ana- 
logues, 20:12284 (IA;DE;In German) 

Long-term stability of bitumen and asphalts from a geological 
and historical point of view, 20:12283 (IA;DE;In German) 

Natural analogues for HAW waste forms, 20:12282 (IA;DE;In 
German) 

Natural analogues for the assessment of long-term safety of un- 
derground waste disposal in evaporites: Fluid phases in salt 
rock, 20:12280 (IA;DE;In German) 

Natural analogues for the assessment of long-term safety of un- 
derground waste disposal in evaporites: mass transfers and 
immobility of specific components in the basalt/salt-rock con- 
tact zone, 20:12279 (IA;DE;In German) 

Summarizing survey on different types of uranium deposits, 
20:12281 (IA;DE;in German) 

NATURAL DRAFT COOLING TOWERS 

Engineering photochemical smog through convection towers, 

20:13776 (R;US) 
NATURAL GAS 

Alternative natural gas supply agreements under TPA?. A con- 
cept for short-term contracts in a competitive market, 
20:13047 (I;DE;in German) 

Documentation of the Oil and Gas Supply Module (OGSM). Ap- 
pendix, Model developers report, 20:12122 (R;US) 

Model documentation: Natural gas transmission and distribution 
model of the National Energy Modeling System. Volume 1, 
20:12137 (R;US) 

Monthly energy review: February 1995, 20:13036 (R;US) 

Natural gas monthly, February 1995, 20:12135 (R;US) 

Natural gas monthly, March 1995, 20:12136 (R;US) 

Novel carbons from Illinois coal for natural gas storage. Technical 
report, September 1—November 30, 1994, 20:11991 (R;US) 

PC electronic data reporting option: User guide. Version 4.1, 
20:12116 (R;US) 

Subquality natural gas sweetening and dehydration potential of 
the physical solvent N-formyl-morpholine, 20:12130 (R;US) 

The price of electricity from private power producers: Stage 2, 
Expansion of sample and preliminary statistical analysis, 
20:13051 (R;US) 

The value of underground storage in today’s natural gas indus- 
try, 20:12138 (R;US) 

Winter fuels report. Week ending: March 3, 1995, 20:13061 
(R;US) 

NATURAL GAS DEPOSITS 

Analysis of production response to CO2/sand fracturing: A case 
study, 20:12133 (R;US) 

Development of a natural gas systems analysis modei (GSAM). 
Annual report, January 1994—January 1995, 20:12129 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Quarterly technical progress report, July 1, 1991— 
September 30, 1991, 20:12086 (R;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 
Development of a natural gas systems analysis model (GSAM). 
Annual report, January 1994—January 1995, 20:12129 (R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Development of a natural gas systems analysis model (GSAM). 
Annual report, January 1994—January 1995, 20:12129 (R;US) 

Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 

Natural gas monthly, February 1995, 20:12135 (R;US) 

Report on energy trends in the 90’s — Implications for company 
strategies, 20:13044 (R;US) 

Report on the Taos round table: Oil and money in the next 
decade, 20:13045 (R;US) 
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NATURAL GAS PROCESSING PLANTS 


NATURAL GAS PROCESSING PLANTS 

Evaluation of high-efficiency gas-liquid contactors for natural 
gas processing. Semi-annual report, Apri-September 1994, 
20:12131 (R;US) 

NATURAL GAS WELLS 

Analysis of production response to CO2/sand fracturing: A case 
study, 20:12133 (R;US) 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs. Quarterly report, July 1, 
1992—September 30, 1992, 20:12125 (R;US) 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs. Quarterly report, July 1, 
1993—September 30, 1993, 20:12126 (R;US) 

Development of a natural gas systems analysis model (GSAM). 
Annual report, January 1994—January 1995, 20:12129 (R;US) 

Horizontal oil well applications and oil recovery assessment. 
Volume 1: Success of horizontal well technology, Final report, 
20:12105 (R;US) 

Horizontal oil well applications and oil recovery assessment. Vol- 
ume 2: Applications overview, Final report, 20:12106 (R;US) 

Integrated analysis of production potential and profitability of a 
horizontal well in the Lower Glen Rose Formation, Maverick 
County, Texas, 20:12132 (R;US) 

NATURAL GASOLINE PLANTS 
See NATURAL GAS PROCESSING PLANTS 
NATURAL RADIOACTIVITY 

Measurements of environmental radioactivity with germanium 
‘well type’ detectors at high efficiency and very low back- 
ground, 20:13595 (RA;FR;In French) 

Very low background gamma spectrometer mounted in anti- 
Compton with Nal(Tl) for the study of glaciers and sediment 
samples, 20:13593 (RA;FR;In French) 

NATURE RESERVES 
Draft interim close-out report Fitzner-Eberhardt Arid Lands Ecol- 
y Reserve remedial action, Hanford, Washington. Draft A, 
20:12533 (R;US) 
NAVAL OIL SHALE RESERVES 
See US NAVAL OIL SHALE RESERVES 
NAVAL PETROLEUM RESERVE 
See US NAVAL PETROLEUM RESERVES 
NEODYMIUM 

Calculation of charge transfer cross sections of gadolinium and 

neodymium, 20:14440 (R;JP;In Japanese) 
NEODYMIUM OXIDES 

Crystal structure, short-range oxygen defects, and water ad- 

sorption in La- and Nd-modified ZrO2, 20:13209 (R;US) 
NEON 18 

Investigation of beta-neutrino angular correlation in superal- 

lowed beta-decay of short-lived nuclei, 20:14335 (RA;RU) 
NEOPLASMS 

See also CARCINOMAS 

A compilation of current regulations, standards and guidelines in 
remote afterloading brachytherapy, 20:14054 (R;US) 

Detection of gastrointestinal cancer by elastic scattering and ab- 
sorption spectroscopies with the Los Alamos Optical Biopsy 
System, 20:13902 (R;US) 

Development and evaluation of copper-67 and samarium-153 
labeled conjugates for tumor radioimmunotherapy, 20:13888 
(R;US) 

Use of density equalizing map projections (DEMP) in the analy- 
sis of childhood cancer in four California counties, 20:13914 
(R;US) 

NEPTUNIUM COMPLEXES 
Actinide cation-cation complexes, 20:13336 (R;US) 
NETHERLANDS ORGANIZATIONS 

Love at first sight. Co-operation between the Netherlands and 
Norway on the peaceful use of atomic energy, 1950-1960, 
20:14614 (R;NO) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 

Self-organization in a simple brain model, 20:14629 (R;US) 

Visual contro! of a robot manipulator using neural networks, 
20:12858 (IA;JP) 
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NEUTRAL BEAM SOURCES 

Development of an intense negative hydrogen ion source with a 

wide-range of external magnetic filter field, 20:14579 (R;JP) 
NEUTRAL PARTICLES 

Neutral gas compression in the Alcator C-Mod divertor, experi- 

mental observations, 20:14568 (R;US) 
NEUTRINO DETECTION 

1992-1994 discussion of two year data obtained by LVD at Gran 

Sasso, 20:13638 (IA;HU) 
NEUTRINO OSCILLATION 

Search for electron neutrino oscillations and investigation of 
muon neutrino-nucleon interactions at the IHEP-JINR Neu- 
trino Dtector, 20:14301 (RA;RU) 

Search for the oscillation v,,<->v-7, 20:14319 (RA;RU) 

NEUTRINO REACTIONS 

The properties of hadronic system in neutrino-nuclei interactions 

at the energy 150 GeV, 20:14360 (IA;HU) 
NEUTRINO-NUCLEON INTERACTIONS 

Search for electron neutrino oscillations and investigation of 
muon neutrino-nucleon interactions at the IHEP-JINR Neu- 
trino Dtector, 20:14301 (RA;RU) 

NEUTRINOS 

Stationary neutrino radiation transport by maximum entropy clo- 

sure, 20:14188 (R;US) 
NEUTRON BEAMS 
Recent activities on neutron beam utilization, 20:14402 (IA;JP;In 
Japanese) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 

Correlation of XANES features with the scintillation efficiencies 
of Ce doped alkaline earth lithium silicate glasses, 20:13692 
(R;US) 

Open questions in the analysis and interpretation of neutron 
monitor data, 20:14410 (IA;HU) 

Simultaneous and selective detection of neutrons and photons 
X or Gamma -industrial applications, 20:13607 (RA;FR;iIn 
French) 

NEUTRON DETECTORS 

Absolute calibration of TFTR neutron detectors for D-T plasma 
operation, 20:14538 (R;US) 

Cross-calibration of neutron detectors for deuterium-tritium op- 
eration in TFTR, 20:14539 (R;US) 

ORNL measurements at Hanford Waste Tank TX-118, 20:12313 
(R;US) 

NEUTRON DIFFRACTION 

Neutron scattering from amorphous, disordered and nanocrys- 

talline materials, 20:14458 (R;US) 
NEUTRON DIFFUSION EQUATION 

Error analysis of the quartic nodal expansion method for slab 
geometry, 20:14398 (R;US) 

NESTLE. Few-Group Neutron Diffusion Equation Solver Utiliz- 
ing the Nodal Expansion Method, 20:14645 (CM;US) 

NEUTRON DOSIMETRY 
Simulation aspects of neutron dosimetry, 20:14046 (RA;US) 
NEUTRON GENERATORS 

Sealed tube neutron generators: 

20:12588 (RA;FR;In French) 
NEUTRON REACTIONS 

A description of NUEXS, an upgrade of the code FCUP used to 
compute proton recoil current from CHp foils, 20:14424 (R;US) 

ADL-3. Neutron activation data library. Summary documenta- 
tion, 20:14352 (R;XA) 

ENDF/B-5. The "ENDF/B-5 General Purpose File”, nuclear data 
library by the U.S. National Nuclear Data Center. Summary of 
contents, 20:14692 (R;XA) 

FENDL/A-MCNP and FENDL/A-175G. The processed neutron 
activation cross-section data files of the FENDL project. Sum- 
mary documentation, 20:14354 (R;XA) 

In-beam gamma-ray spectrometric measurements of multi-body 
breakup reactions for E, between threshold and 40 MeV, 
20:14344 (R;US) 


industrial applications, 





Intermediate energy neutrons at WNR. Spin-isospin and energy 
dependence of the NN interaction and the nuclear response, 
20:14306 (R;US) 

JENDL-3.2. The Japanese evaluated nuclear data library. Sum- 
mary of contents, 20:14691 (R;XA) 

Measurement of cross section for 241 Am(n,f) Reaction between 
0.5 eV and 10 keV with lead slowing-down spectrometer, 
20:14364 (RA;JP) 

Neutron scattering on natural iron at incident energies between 
9.4 and 15.2 MeV, 20:14396 (R;DE) 

Techniques of integral experiment and methods for validation of 
evaluated nuclear data libraries for secondary gamma-ray 
data under D-T neutron field, 20:14423 (RA;JP) 

Temperature dependence of the Westcott G-factor for neutron 
capture and neutron fission reactions in ENDF/B-V1, 20:14340 
(R;US) 

The LAHET code system: Introduction, development, and 
benchmarking, 20:14391 (RA;US) 

Thermal neutron cross sections and resonance integrals for the 
1994 handbook of chemistry and physics, 20:14339 (R;US) 
WIMSD Nb Bi. WIMSD data for niobium and bismuth derived 

from ENDF/B-6.1, JEF-2.2., JENDL-3.2, 20:14353 (R;XA) 


NEUTRON REFLECTORS 
Reflector modelization for neutronic diffusion calculations, 
20:12847 (R;FR;In French) 


NEUTRON SOURCE FACILITIES 


Neutron sources for a neutron capture therapy facility, 20:13453 
(RA;US) 


NEUTRON SOURCES 

See also NEUTRON GENERATORS 

Characterization and application of 20-90 MeV ’Li(p,n) neutron 
source at TIARA, 20:13530 (RA;JP) 

Characterization of neutrons produced from the 'H(''B,n)''C 
reaction, 20:14365 (RA;JP) 

DROSG-87: Neutron source reactions. Version 3.20 (Sept. 
1994). Angular dependences of neutron energies, cross sec- 
tions and neutron yields for 13 monoenergetic neutron source 
reactions. Summary documentation, 20:14349 (R;XA) 

Proceedings of the workshop on ion source issues relevant to a 
pulsed spallation neutron source: Part 2 workshop presenta- 
tions, 20:13540 (R;US) 

Study of neutron focusing at the Texas Cold Neutron Source. Fi- 
nal report, 20:12589 (R;US) 

The international fusion materials irradiation facility, 20:14562 
(R;US) 


NEUTRON STARS 
Are there top quarks in superdense hybrid stars?, 20:14320 
(R;HU) 
Stationary neutrino radiation transport by maximum entropy clo- 
sure, 20:14188 (R;US) 


NEUTRON TRANSPORT 
Deterministic methods to solve the differential transport equa- 
tion in neutronic, 20:12849 (R;FR;In French) 
Deterministic methods to solve the integral transport equation in 
neutronic, 20:12848 (R;FR;In French) 
Error analysis of the quartic nodal expansion method for slab 
geometry, 20:14398 (R;US) 


NEUTRONS 

See also THERMAL NEUTRONS 

Characteristics of confinement and fusion reactivity in JT-60U 
high-6p and TFTR supershot regimes with deuterium neutral 
beam injection, 20:14546 (R;US) 

Measurements of DT and DD neutron yields by neutron activa- 
tion on TFTR, 20:14583 (R;US) 

Neutron scattering from amorphous, disordered and nanocrys- 
talline materials, 20:14458 (R;US) 

Off-specular scattering in neutron reflectometry, 20:14466 (R;US) 

Reflection of neutrons from an optical grating, 20:14459 (R;US) 

Spectrometry of several tens MeV neutrons penetrating through 
shields using organic liquid scintillator at 90 MeV AVF cy- 
clotron facility, TIARA, 20:13529 (RA;JP) 


NICKEL BORIDES 


NEVADA 

Performance assessment methodology as applied to the 
Greater Confinement Disposal site: Preliminary results of the 
third performance iteration, 20:12329 (R;US) 

Use of a scenario-development procedure to identify potentially 
disruptive scenarios, Greater Confinement Disposal facility, 
Area 5, Nevada Test Site, 20:12330 (R;US) 

NEVADA TEST SITE 

Laboratory and field studies related to the Hydrologic Resources 
Management Program. Progress report, October 1, 1993— 
September 30, 1994, 20:13838 (R;US) 

Nevada Test Site tortoise population monitoring study. Final re- 
port, 20:13732 (R;US) 

Surficial geology and performance assessment for a Radioac- 
tive Waste Management Facility at the Nevada Test Site, 
20:12466 (R;US) 

The Yucca Mountain Project prototype air-coring test, U12g tun- 
nel, Nevada test site, 20:12472 (R;US) 

The northern boundary of the desert tortoise range on the 
Nevada Test Site, 20:13731 (R;US) 

NEW ENGLAND 

See USA 


NEW MEXICO 

Demonstrated reserve base for coal in New Mexico. Final re- 
port, 20:12051 (R;US) 

Status of the ground water flow model for the UMTRA Project, 
Shiprock, New Mexico, site, 20:12463 (R;US) 

Summary of field operations Technical Area | well PGS-1. Site- 
Wide Hydrogeologic Characterization Project, 20:12476 
(R;US) 

NEW YORK 
Co-combustion feasibility study. Final report, 20:12621 (R;US) 
NICKEL 

Applications of SXPS for studying surface structure, reaction 
mechanisms and kinetics, 20:13303 (R;US) 

Change of microstructure of Ni films irradiated with He*-ions., 
20:13185 (IA;UA;In Russian) 

Chemical and electrical properties of cavities in silicon and ger- 
manium, 20:13320 (R;US) 

Growth of helium bubbles in ion-implanted Ni and Fe., 20:13190 
(IA;UA;In Russian) 

Helium influence on voidage development in Ni and Ni-0,48 
wt%Sc alloy., 20:13189 (IA;UA;in Russian) 

Low severity upgrading of F-T waxes with solid superacids. 
Quarterly report, September 1—-November 30, 1994, 20:12625 
(R;US) 

Thermodesorption of deuterium implanted into Ni at T ~ 100 K., 
20:13193 (IA;UA;In Russian) 

NICKEL 63 

National Low-Level Waste Management Program Radionuclide 

Report Series. Volume 10, Nickel-63, 20:12218 (R;US) 
NICKEL ALLOYS 

See also NICKEL BASE ALLOYS 

Applications of electricity and corrosion. Precautions for use of 
metals and stainless and refractory alloys, 20:13173 (R;FR;In 
French) 

Corrosion investigation of multilayered ceramics and experi- 
mental nickel alloys in SCWO process environments, 
20:13180 (R;US) 

Influence of dislocation-solute interactions on the mechanical 
properties of zirconium-doped NiAl, 20:13167 (R;US) 

Reaction synthesis of intermetallics, 20:13168 (R;US) 

Solid-state sintering of tungsten heavy alloys, 20:13202 (R;US) 

NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
NIMONIC 
UDIMET ALLOYS 

Helium influence on voidage development in Ni and Ni-0,48 

wt%Sc alloy., 20:13189 (IA;UA;In Russian) 
NICKEL BORIDES 


Structural chemistry of some phases in the YC-Ni-B system, 
20:13219 (R;US) 
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NICKEL COMPOUNDS 


NICKEL COMPOUNDS 
See also NICKEL BORIDES 
NICKEL OXIDES 

AEM investigation of tetrahedrally coordinated Ti** in nickel- 

titanate spinel, 20:13248 (R;US) 
NICKEL OXIDES 

Quantitative X-ray microanalysis for the study of nanometer- 
scale phases in the AEM, 20:13213 (R;US) 

Stoichiometry, structure, and properties of LagNiO4,; and 
Lag_,SrxNiOgs5, 20:13211 (R;US) 

XPS study of Ni-Fe manganite thermistor material, 20:13324 
(R;US) 

NIMONIC 

Development of service-relevant materials data and economic 
quality assurance and machining procedures for gas turbine 
blades. Final report, 20:13177 (R;DE;in German) 

NIOBIUM 983 TARGET 

WIMSD Nb Bi. WIMSD data for niobium and bismuth derived 

from ENDF/B-6.1, JEF-2.2., JENDL-3.2, 20:14353 (R;XA) 
NIOBIUM ALLOYS 

C15 intermetallic compounds HfV2+Nb, 20:13197 (R;US) 

Estimation of cracking resistance of Zr-2,5%Nb channel tubes 
after high-speed RF treatment., 20:13194 (IA;UA;In Russian) 

NITRIC OXIDE 

Absorption of sparingly soluble gases by reactive media in self- 
aerated gas-liquid contactors: A scale-up procedure, 
20:13797 (R;US) 

Emissions of N20, NO, and NOz from soils of spruce stands in 
the Black Forest, 20:13774 (R;DE;In German) 

Kinetics and mechanisms of NO, - char reduction. Quarterly 
technical progress report, November 1, 1994—January 31, 
1995, 20:12038 (R;US) 

NO decomposition in non-reducing atmospheres. Technical 
progress report, September 1994—November 1994, 20:13311 
(R;US) 

Superior catalysts for selective catalytic reduction of nitric oxide. 
Annual technical report, September 30, 1993-September 29, 
1994, 20:13310 (R;US) 

NITRIDES 
See also CARBON NITRIDES 
SILICON NITRIDES 

New catalysts for coal processing: Metal carbides and nitrides. 
Final report, September 11, 1991-—September 10, 1994, 
20:11987 (R;US) 

NITROGEN 

Influence of Atmospheric COz2 enrichment on rangeland forage 
quality and animal grazing. Final technical report, September 
1, 1989-August 31, 1992, 20:13761 (R;US) 

NITROGEN 14 REACTIONS 
A look at the leading particle and inelasticity, 20:14358 (IA;HU) 
NITROGEN ADDITIONS 

Effect of nitrogen, titanium and strain ageing on the toughness 

of weld metals, 20:13179 (R;DE) 
NITROGEN DIOXIDE 

Combined effects of gases and particles on alveolar 
marophages in vitro, 20:14088 (IA;DE;In German) 

Studies on immunhistochemical properties and proliferation of 
epithelial tissue in the airways of the rat and tracheal mucus 
secretion modulated by inhaled NO2 and SO2, 20:14089 
(IA;DE;In German) 

NITROGEN NITRIDES 

See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Absorption of sparingly soluble gases by reactive media in self- 
aerated gas-liquid contactors: A scale-up procedure, 
20:13797 (R;US) 
Advanced combustor design concepts to control NOx and air 
toxics. Quarterly report, October-December, 1994, 20:12075 
(R;US) 
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Combined removal of SO, and NO, from flue gas using non- 
thermal plasma. [Quarterly] technical report, September 
1—November 30, 1994, 20:12033 (R;US) 

Combustion of char-coal waste pellets for high efficiency and 
low NO,. Technical report, September 1-November 30, 1994, 
20:11974 (R;US) 

Environmental control: Combined NO,/SO>. control, 20:12021 
R;US) 

Novel technologies for SO,/NO, removal from flue gas. [Quar- 
terly] technical report, September 1—November 30, 1994, 
20:12734 (R;US) 

Role of char during reburning of nitrogen oxides. Fifth quarterly 
report, October 1, 1994—December 31, 1994, 20:12035 (R;US) 

NITROUS OXIDE 

Absorption of sparingly soluble gases by reactive media in self- 
aerated gas-liquid contactors: A scale-up procedure, 
20:13797 (R;US) 

Emissions of N20, NO, and NOz from soils of spruce stands in 
the Black Forest, 20:13774 (R;DE;In German) 

Kinetics and mechanisms of NO, - char reduction. Quarterly 
technical progress report, November 1, 1994—January 31, 
1995, 20:12038 (R;US) 

Production and emission of nitrous oxide in a sewage treatment 
plant, 20:13770 (R;SE) 

NMR IMAGING 
Developments in functional neuroimaging techniques, 20:13904 
(R;US) 
NO. 2 FUEL OIL 
See HEATING OILS 
NOISE 

See also BACKGROUND NOISE 

Analytical method to suppress a coherent noise with the use of 
three-trace data. Part 2. Method to suppress a sideswipe, 
20:12662 (IA;JP;in Japanese) 

Reduction of influence of the noise from electrical prospecting 
data measured in the urbanized area, 20:14112 (IA;JP;In 
Japanese) 

NOISE (REACTOR) 
See REACTOR NOISE 
NON-PROLIFERATION TREATY 

Detection of chemical agents, precursors and by-products using 

ion trap technology, 20:13744 (R;US) 
NONDESTRUCTIVE TESTING 

Health monitoring of operational structures — Initial results, 
20:14674 (R;US) 

Overview of NDE development, 20:13393 (R;US) 

Physics of radiation damage and radiation materials technology, 
20:13181 (I;UA;In Ukrainian) 

NONLINEAR OPTICS 

An investigation of the chemical and physical properties of pris- 
tine, electrochromically damaged, and photochromically 
damaged KTiOPO, (KTP) using surface analytical and optical 
spectroscopic techniques, 20:13267 (R;US) 

NONLINEAR PROBLEMS 

Low level monitoring and control of nonlinear systems, 
20:14635 (R;US) 

Non-linear structures in non-critical NSR string, 20:14227 (R;JP) 

Using the scalable nonlinear equations solvers package, 
20:14627 (R;US) 

NONLINEAR SYSTEMS 

See NONLINEAR PROBLEMS 
NONRADIOACTIVE WASTE MANAGEMENT 

Avoidable waste management costs, 20:12266 (R;US) 
NONRADIOACTIVE WASTES 

See also CHEMICAL WASTES 

DOE Waste Treatability Group Guidance, 20:12224 (R;US) 

Secondary wastes and high explosive residues generated dur- 
ing production of main high explosive charges for nuclear 
weapons. Revision 1, 20:13742 (R;US) 

NORTHERN IRELAND 

See UNITED KINGDOM 
NORTHERN RHODESIA 

See ZAMBIA 





NORWAY 

Dietary study and whole body measurements in selected groups 
in Norway 1991, 20:14052 (R;NO;In Norwegian) 

Nuclear information in Finmark. Research concerning public 
need for information about nuclear fallout and nuclear emer- 
gency preparedness, 20:13032 (R;NO;In Norwegian) 

NORWEGIAN ORGANIZATIONS 

List of publications 1992. Scientific and specialist works from 
Department of Physics, 20:14616 (R;NO;In Norwegian) 

Love at first sight. Co-operation between the Netherlands and 
Norway on the peaceful use of atomic energy, 1950-1960, 
20:14614 (R;NO) 

NOVAE 

A new method of determining the ejected mass of novae, 
20:14186 (R;US) 

NOVO VORONEZH-5 REACTOR 

See WWER-5 REACTOR 

NOZZLES 
Radial cutting torch. Technical progress report, September 1, 
1994—December 31, 1994, 20:12109 (R;US) 

NPR REACTOR 

See N-REACTOR 
NRTS 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NRTS-ETR REACTOR 

See ETR REACTOR 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CASCADES 

A comparison of FLUKA simulations with the Roesti experi- 
ments, 20:13678 (RA;US) 

Incident energy dependence of hadronic activity, 20:13454 
(RA;US) 

NUCLEAR CONTESTATION 
See PUBLIC RELATIONS 
NUCLEAR CONTROVERSY 
See HAZARDS 
HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

A code guidance system for integrated nuciear data evaluation 
system on the basis of knowledge engineering technology, 
20:14357 (IA;JP) 

EEDL. Evaluated Electron Data Library of the Lawrence Liver- 
more National Laboratory, USA. Summary documentation, 
20:14693 (R;XA) 

ENDF/B-5. The "ENDF/B-5 General Purpose File”, nuclear data 
library by the U.S. National Nuclear Data Center. Summary of 
contents, 20:14692 (R;XA) 

Index of nuclear data libraries available from the IAEA Nuclear 
Data Section, 20:14690 (R;XA) 

Index to the IAEA-NDS-Documentation Series, 20:14689 (R;XA) 

Integral test of JENDL activation library for fusion applications, 
20:14574 (RA;JP) 

JENDL-3.2. The Japanese evaluated nuclear data library. Sum- 
mary of contents, 20:14691 (R;XA) 

Nuclear data activities in Hungary, 20:14367 (RA;JP) 

Nuclear data needs for fusion reactor development, 20:14575 
(RA;JP) 

Status of the international Fusion Evaluated Nuclear Data Li- 
brary (FENDL), 20:14421 (RA;JP) 

Status report EFF/EAF projects. European Fusion and Activa- 
tion File Projects, 20:14573 (RA;JP) 

Techniques of integral experiment and methods for validation of 
evaluated nuclear data libraries for secondary gamma-ray 
data under D-T neutron field, 20:14423 (RA;JP) 

Testing of the ENDF/B-VI neutron data library ENDF60 for use 
with MCNP™, 20:14428 (R;US) 

NUCLEAR DECAY 

ENDF/B-5. The "ENDF/B-5 General Purpose File”, nuclear data 
library by the U.S. National Nuclear Data Center. Summary of 
contents, 20:14692 (R;XA) 

JEF-2/DD. JEF-2 Radioactive Decay Data, an evaluated nu- 
clear data library by the NEA Data Bank. Brief summary of 
documentation, 20:14331 (R;XA) 


NUCLEAR FACILITIES 
laea Safeguards 


NUCLEAR EMULSIONS 

Interaction of relativistic gold and other heavy nuclei. Progress 

report, March 15, 1993—March 14, 1994, 20:14345 (R;US) 
NUCLEAR ENERGY 

Love at first sight. Co-operation between the Netherlands and 
Norway on the peaceful use of atomic energy, 1950-1960, 
20:14614 (R;NO) 

NUCLEAR EXPLOSIONS 
See also CASTLE PROJECT 
THERMONUCLEAR EXPLOSIONS 

Assessment of potential doses at the Maralinga and Emu test 
sites, 20:14040 (RA;XA) 

Dose assessment studies at former nuclear weapons test sites 
in Australia, 20:14039 (RA;XA) 

Features of an evaluation of the radiation doses received by the 
population after atmospheric nuclear testing at the semi- 
palatinsk test site, 20:14038 (RA;XA) 

Influence of the hysteretic phase change in granite on seismic 
and hydrodynamic coupling of nuclear explosions, 20:13743 
(R;US) 

JARLSBERG: Containment data report, 20:13741 (R;US) 

JEFFERSON: Containment data report, 20:13739 (R;US) 

Proceedings of the Monterey Containment Symposium, Mon- 
terey, California, August 26-28, 1981. Volume 1, 20:13733 
(R;US) 

ROQUEFORT: Containment data report, 20:13740 (R;US) 

NUCLEAR EXPLOSIVES 
Vitrification of excess plutonium, 20:12456 (R;US) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Audits 

Licensee contractor and vendor inspection status report: Quar- 
terly report, October—September, 1994. Volume 18, Number 
4, 20:12969 (R;US) 

Decommissioning 

Application of the selective equipment removal system to D&D 
tasks, 20:12488 (R;US) 

ENRESA: Second plan of research and development (1991- 
1995): Annual report 1993, 20:12271 (I;ES) 

Radioactive air emissions program notice of construction for the 
decommissioning of the 233-S plutonium concentration facility 
complex, 20:12251 (R;US) 

Regulations, guidelines, standards, and policies pertaining to 
decontamination and decommissioning activities: A literature 
review. Informal report, Revision 1, 20:12485 (R;US) 

Requirements and design concept for a facility mapping system, 
20:12206 (R;US) 

Rosie: A mobile workstation for decontamination and dismantie- 
ment operations, 20:13350 (R;US) 

Decontamination 

Application of the selective equipment removal system to D&D 
tasks, 20:12488 (R;US) 

Cleanup of a Department of Energy Nonreactor Nuclear Facility: 
Experience at the Los Alamos National Laboratory High Pres- 
sure Tritium Laboratory, 20:14026 (R;US) 

Post-decontamination and dismantlement (D&D) characteriza- 
tion report for CFA-669 site, 20:12544 (R;US) 

Regulations, guidelines, standards, and policies pertaining to 
decontamination and decommissioning activities: A literature 
review. Informal report, Revision 1, 20:12485 (R;US) 

Requirements and design concept for a facility mapping system, 
20:12206 (R;US) 

Rosie: A mobile workstation for decontamination and dismantle- 
ment operations, 20:13350 (R;US) 

Floors 

A Mobile Automated Characterization System (MACS) for in- 
door floor characterization, 20:13348 (R;US) 

laea Safeguards 

Routine inspection effort required for verification of a nuclear 
material production cutoff convention, 20:13145 (R;US) 
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NUCLEAR FACILITIES 
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Inspection 

Routine inspection effort required for verification of a nuclear 

material production cutoff convention, 20:13145 (R;US) 
License Applications 

Criticality safety criteria for license review of low-level waste fa- 

cilities, 20:12581 (R;US) 
Licensing 

Enforcement actions: Significant actions resolved material li- 
censees (non-medical). Quarterly progress report, October 
1994—December 1994, 20:12575 (R;US) 

Occupations 

Table-top job analysis, 20:14601 (R;US) 
Packaging Rules 

Needs assessment activity report. Revision 1, 20:12530 (R;US) 
Radiation Accidents 

Dose assessment of an accidental exposure at the IPNS, 
20:14028 (R;US) 

Radiation Doses 

Dose reconstruction studies at selected nuclear weapons facili- 

ties in the USA, 20:12601 (RA;XA) 
Radiation Monitoring 

NRC TLD Direct Radiation Monitoring Network progress report, 

October-December 1994. Volume 14, No. 4, 20:14053 (R;US) 
Radioactive Waste Management 

Radioactive air emissions program notice of construction for the 
decommissioning of the 233-S plutonium concentration facility 
complex, 20:12251 (R;US) 

Radioactive Waste Storage 

Technical survey of DOE programs and facilities applicable to 
the co-storage of commercial greater-than-Class C Low-Level 
Radioactive Waste and DOE special Case Waste, 20:12223 
(R;US) 

Remedial Action 

A proposed framework for establishing integrated cost and per- 
formance criteria for environmental technologies. A summary 
report to the U.S. Department of Energy, 20:12505 (R;US) 

A survey of the wetlands and floodplains of the borrow area and 
wetland/shorebird complex for the remedial action at the chem- 
ical plant area of the Weldon Spring Site, 20:12484 (R;US) 

Interactive computer enhanced remote viewing system, 
20:12506 (R;US) 

Physicochemical and mineralogical characterization of 
transuranic contaminated soils for uranium soil integrated 
demonstration, 20:12551 (R;US) 

Site Characterization 

Technical survey of DOE programs and facilities applicable to 
the co-storage of commercial greater-than-Class C Low-Level 
Radioactive Waste and DOE special Case Waste, 20:12223 
(R;US) 

Transportation Systems 
Needs assessment activity report. Revision 1, 20:12530 (R;US) 
NUCLEAR FRAGMENTATION 

Complex fragment emission from low energy compound nu- 
cleus decay to multifragmentation, 20:14338 (R;US) 

The Relativistic Projectile Nuclei Fragmentation and A- 
Dependence of Nucleon Fermi-Momenta, 20:14324 (RA;XJ;In 
Russian) 

NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also LIQUID METAL FUELS 
MOLTEN SALT FUELS 
SPENT FUELS 

Analyses for conversion of the Georgia Tech Research Reactor 
from HEU to LEU fuel, 20:12907 (R;US) 

Metals and Ceramics Division progress report for period ending 
December 31, 1993, 20:13150 (R;US) 

Neutronic evaluation of a non-fertile fuel for the disposition of 
weapons-grade plutonium in a boiling water reactor, 20:12755 
(R;US) 

Safety in the reprocessing processes, 20:12150 (R;FR;In French) 

NUCLEAR INDUSTRY 

Occupational dose reconstruction in the nuclear industry: A 

knowledge management approach, 20:14055 (RA;US) 
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Occupational radiation exposure in the french nuclear industry: 

impact of 1990’S ICRP recommendations, 20:12583 (R;FR) 
NUCLEAR MATERIALS MANAGEMENT 

Communication received from the permanent mission of the 
Argentine Republic regarding guidelines for the export of nu- 
clear material, equipment and technology, 20:14705 (R;XA;In 
Arabic, Chinese, English, French) 

Communication received from the permanent mission of the 
Argentine Republic regarding guidelines for the export of nu- 
clear material, equipment and technology, 20:14704 (R;XA;In 
Arabic, Chinese, English, French) 

Enforcement actions: Significant actions resolved material |i- 
censees (non-medical). Quarterly progress report, October 
1994—December 1994, 20:12575 (R;US) 

NUCLEAR MATERIALS POSSESSION 

Enforcement actions: Significant actions resolved material |i- 
censees (non-medical). Quarterly progress report, October 
1994—December 1994, 20:12575 (R;US) 

NUCLEAR MATRIX 

Consequences of gamma-ray attenuation correction on measure- 
ments of plutonium mass contained in different types of wastes. 
Comparison with calorimetry, 20:13575 (RA;FR;In French) 

NUCLEAR PHYSICS 
Testing of the ENDF/B-VI neutron data library ENDF60 for use 
with MCNP™, 20:14428 (R;US) 
NUCLEAR POWER 
Monthly energy review: February 1995, 20:13036 (R;US) 
NUCLEAR POWER PHASEOUT 

Converting the Barsebaeck Plant from nuclear power to natural 

gas combined cycle, 20:12842 (R;SE;In Swedish) 
NUCLEAR POWER PLANTS 
Artificial Intelligence 

Accomplishments and challenges in development of an au- 

tonomous operation system, 20:12854 (IA;JP) 
Computerized Control Systems 

Evaluation methods for the | and C safety softwares of nuclear 
power plants, 20:12880 (RA;XA) 

Verification and validation guidelines for high integrity systems: 
Appendices A—D, Volume 2, 20:12550 (R;US) 

Design 

Environmental testing of a prototypic digital safety channel, phase 
I: System design and test methodology, 20:12754 (R;US) 

Understanding seismic design criteria for Japanese nuclear 
power plants, 20:12947 (R;US) 

In-Service Inspection 

Guidelines for inservice testing at nuclear power plants. Draft re- 

port for comment, 20:12872 (R;US) 
Man-Machine Systems 

A study on advanced man-machine interface system for au- 

tonomous nuclear power plants, 20:12862 (IA;JP) 
Meltdown 

Accident source terms for Light-Water Nuclear Power Plants. Fi- 
nal report, 20:12970 (R;US) 

Melcor Benchmarking Against Integral Severe Fuel Damage 
Tests, 20:12948 (R;US) 

Monitoring 

Predicting the severity of nuclear power plant transients by using 

genetic and nearest neighbor algorithms, 20:12950 (R;US) 
N Codes 

Nuclear Plant Analyzer: Installation manual. Volume 1, 

20:12752 (R;US) 
Occupational Exposure 

Higher doses at Swedish nuclear power plants. Report from the 
Swedish Radiation Protection Institute to the government, 
20:14058 (R;SE;In Swedish) 

On-Line Systems 

On-line plant transient diagnostics and management, 20:12877 

(R;US) 
Pressure Vessels 

Reactor pressure vessel structural integrity research, 20:12852 

(R;US) 
Radiation Protection 

Proceedings of the Third Intemational Workshop on the imple- 

mentation of ALARA at nuclear power plants, 20:12971 (R;US) 





Verification and validation guidelines for high integrity systems. 
Volume 1, 20:14668 (R;US) 
Reactor Accidents 
Evaluating prediction uncertainty, 20:12974 (R;US) 
Reactor Control Systems 
On-line plant transient diagnostics and management, 20:12877 
(R;US) 
Reactor Fueling 
Spent nuclear fuel discharges from US reactors 1993, 20:12166 
(R;US) 
Risk Assessment 
Verification and validation guidelines for high integrity systems: 
Appendices A-D, Volume 2, 20:12550 (R;US) 
Safety Analysis 
A confirmatory research approach to the measurement of 
EMI/RFI in commercial nuclear power plants, 20:12879 (R;US) 
Application of bounding spectra to seismic design of piping based 
on the performance of above ground piping in power plants 
subjected to strong motion earthquakes, 20:12972 (R;US) 
Predicting the severity of nuclear power plant transients by using 
genetic and nearest neighbor algorithms, 20:12950 (R;US) 
Seismic Effects 
Application of bounding spectra to seismic design of piping based 
on the performance of above ground piping in power plants 
subjected to strong motion earthquakes, 20:12972 (R;US) 
Understanding seismic design criteria for Japanese nuclear 
power plants, 20:12947 (R;US) 
Spent Fuel Storage 
Spent nuclear fuel discharges from US reactors 1993, 20:12166 
(R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR PROPERTIES 
MACNUCLIDE. Nuclear Data Environment, 20:14650 (CM;US) 
NUCLEAR REACTION ANALYSIS 
Depth profiling of deuterium in solids using nuclear reactions.., 
20:13288 (IA;UA;In Russian) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR WASTE POLICY ACTS 
The Nuclear Waste Policy Act, as amended, with appropriations 
acts appended. Revision 1, 20:12580 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Assessing the radiological impact of past nuclear activities and 
events. Part of the IAEA/CEC co-ordinated research pro- 
gramme on the validation of environmental model predictions 
(VAMP), 20:12887 (R;XA) 
independent nuclear safety assessment of the Non-nuclear Ver- 
ification Instrument T562, 20:13738 (R;US) 
Recovery and recycling of aluminum, copper, and precious met- 
als from dismantled weapon components, 20:13736 (R;US) 
Routine inspection effort required for verification of a nuclear 
material production cutoff convention, 20:13145 (R;US) 
Secondary wastes and high explosive residues generated dur- 
ing production of main high explosive charges for nuclear 
weapons. Revision 1, 20:13742 (R;US) 
Shielding requirements for the transport of nuclear warhead 
components under decommissioning, 20:14430 (R;US) 
Stage Right operational safety analysis and evaluation of Pan- 
tex personnel operations, 20:13735 (R;US) 
Vitrification of excess plutonium, 20:12456 (R;US) 
NUCLEAR WEAPONS DISMANTLEMENT 
Potential for use of all-MOX fuel in existing and evolution- 
ary/advanced LWRs in the United States, 20:12578 (R;US) 
SNL/NM weapon hardware characterization process develop- 
ment report, 20:13737 (R;US) 
Stage Right operational safety analysis and evaluation of Pan- 
tex personnel operations, 20:13735 (R;US) 
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NUCLEASES 
Catalytic activity of nuclease P1: 
20:13884 (R;US) 
NUCLEI 
See also COSMIC NUCLEI 

HEAVY NUCLEI 
HYPERNUCLE! 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
ORIENTED NUCLEI 

DTUNUC: Sampling of hadron-nucleus interactions according to 
the dual parton model, 20:14390 (RA;US) 

Intermediate energy neutrons at WNR. Spin-isospin and energy 
dependence of the NN interaction and the nuclear response, 
20:14306 (R;US) 

Nucleus-nucleus collisions at ultra-relativistic energies: Status 
and prospects, 20:14342 (R;US) 

Table of nuclear masses according to the 1994 Thomas-Fermi 
model, 20:14327 (R;US) 

NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-NUCLEON INTERACTIONS 
[SSC subsystem proposal for pre-shower and Shower Maxi- 
mum Detectors]. Final report, 20:13493 (R;US) 
NUCLEONS 
See also NEUTRONS 
PROTONS 

Intermediate energy neutrons at WNR. Spin-isospin and energy 
dependence of the NN interaction and the nuclear response, 
20:14306 (R;US) 

Prospects for HERMES-spin structure studies at HERA, 
20:14314 (R;US) 

Sea and gluon spin structure function measurements at RHIC, 
20:14313 (R;US) 

NUCLEOSYNTHESIS 

See also THERMONUCLEAR REACTIONS 

Reactions of nuclear fusion in condensed matter., 20:14510 
(IA;UA;In Russian) 

NUCLIDES 
See ISOTOPES 
NUMERICAL ANALYSIS 

Straddle multiple. 5. Noises on high velocity side of velocity 
analysis display, 20:12661 (IA;JP;In Japanese) 

Two-dimensional joint-inversion analysis of MT and Schlum- 
berger data, 20:12684 (IA;JP;ln Japanese) 

NUMERICAL SOLUTION 
See also FINITE DIFFERENCE METHOD 
MAXIMUM-LIKELIHOOD FIT 

Error analysis of the quartic nodal expansion method for slab 
geometry, 20:14398 (R;US) 

Relation of the analytical line integral solution of the potential 
and the quadratic form, 20:14120 (IA;JP;in Japanese) 

Seismic refraction analysis using tomographic method. Compar- 
ison with Hagiwara’s method, 20:14109 (IA;JP;In Japanese) 

NUTRIENTS 

Discharge and nutrient losses from arable land in 1991/92 and a 

long term review, 20:13856 (R;SE;in Swedish) 
NUTRITION 

Effect of infection on nutritional status, 20:14017 (RA;XA) 

Stable nuclide tracer studies and human amino acid require- 
ments. A summary, 20:14018 (RA;XA) 

NUTRITIONAL DEFICIENCY 

A study of acute phase and transport protein synthesis in under- 
nourished men using simulated infection and uniformly 
15N-labelled Spirulina Platenses, 20:14008 (RA;XA) 

Acute phase and transport protein synthesis in simulated infec- 
tion in undernourished men using uniformly labelled Spirulina 
Platensis, 20:14009 (RA;XA) 

Albumin synthesis in protein energy mainutrition, 20:14016 
(RA;XA) 

Co-ordinated research programme on application of stable iso- 
tope tracer methods to studies of amino acid, protein, and 
energy metabolism in malnourished populations of developing 
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countries. Report of the first research co-ordination meeting, 
20:14007 (R;XA) 

Glutathione metabolism in Bangladeshi chikdren with increased 
small bowel permeability and impaired growth, 20:14011 
(RA;XA) 

Studies on protein turnover and energy expenditure in chroni- 
cally undernourished adults during stress of infection, 
20:14014 (RA;XA) 

The effectiveness of vegetable protein diet for refeeding mainour- 
ished children recovering from shigella, 20:14010 (RA;XA) 
The limits of adaptation of functional protein synthesis to sever 

undernutrition, 20:14015 (RA;XA) 
NUTS 

Machine recognition of navel orange worm damage in X-ray im- 

ages of pistachio nuts, 20:14006 (R;US) 
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OAK RIDGE GASEOUS DIFFUSION PLANT 

See ORGDP 

OAK RIDGE NATIONAL LABORATORY 
See ORNL 

OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 

OAK RIDGE RESERVATION 

Remedial investigation/feasibility study report for Lower Watts 
Bar Reservoir Operable Unit, 20:12510 (R;US) 

OCCUPATIONAL DISEASES 
Room climate and sick-building syndrome, 20:14072 (IA;DE;In 
German) 
OCCUPATIONS 
Table-top job analysis, 20:14601 (R;US) 
ODOCOILEUS 
See DEER 
OFFICE BUILDINGS 

A review of electrochromic window performance factors, 
20:13079 (R;US) 

indoor environmental quality and ventilation in U.S. office build- 
ings: A view of current issues, 20:13082 (R;US) 

OHMIC PLASMA LOSSES 

See ENERGY LOSSES 
OHMIC RESISTANCE 

See ELECTRIC CONDUCTIVITY 
OIL FIELDS 

AEM. Arctic Economics Model, 20:14651 (CM;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Annual report 1990-1991, Part 1 (Carbonated wa- 
ter), 20:12096 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Part 2, Annual report, October 1, 1990-—September 
31, 1991 (Carbonated water prepared by dissolving carbon 
dioxide in brine), 20:12097 (R;US) 

Proof of concept of moving thru casing resistivity apparatus. An- 
nual report, October 1, 1990—September 30, 1991, 20:12087 
(R;US) 

Relating to fossil energy resource characterization, research, 
technology development, and technology transfer, 20:12095 
(R;US) 

OIL FURNACES 

Coal-water slurry fuel combustion testing in an oil-fired industrial 
boiler. Semiannual technical progress report, August 15, 
1993—February 15, 1994, 20:12066 (R;US) 

OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
Crosshole EM for oil field characterization and EOR monitoring: 
Field examples, 20:12139 (R;US) 
OIL SHALE WASTE WATER 
See OllL SHALES 
WASTE WATER 
OIL SHALES 

The influence of temperature and gas composition on the sinter- 

ing of Estonian oil share ash, 20:12140 (R;Fl) 
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OIL SPILL FINGERPRINTING 
See PATTERN RECOGNITION 
OIL WELLS 
Caustic Flooding 

Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and its application to mature Minnelusa 
waterfloods. Final report, 20:12104 (R;US) 

Surfactant-enhanced alkaline flooding for light oil recovery. [An- 
nual report], 1993-1994, 20:12107 (R;US) 

Directional Drilling 

Horizontal oil well applications and oil recovery assessment. 
Volume 1: Success of horizontal well technology, Final report, 
20:12105 (R;US) 

Enhanced Recovery 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Annual report, October 1, 1991—September 31, 
1992, 20:12098 (R;US) 

Gas Injection 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Quarterly technical progress report, July 1, 1991— 
September 30, 1991, 20:12086 (R;US) 

Reservoir Engineering 

Reservoir characterization of Pennsylvanian Sandstone Reser- 

voirs. Annual report, 20:12089 (R;US) 
Waste Management 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs. Quarterly report, July 1, 
1992—September 30, 1992, 20:12125 (R;US) 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs. Quarterly report, July 1, 
1993-September 30, 1993, 20:12126 (R;US) 

Waterflooding 

A novel approach to modeling unstable BOR displacements. An- 
nual report, August 1991—September 1992, 20:12099 (R;US) 

Detailed evaluation of the West Kiehl alkaline-surfactant- 
polymer field project and its application to mature Minnelusa 
waterfloods. Final report, 20:12104 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Annual report 1990-1991, Part 1 (Carbonated wa- 
ter), 20:12096 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Part 2, Annual report, October 1, 1990—September 
31, 1991 (Carbonated water prepared by dissolving carbon 
dioxide in brine), 20:12097 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Quarterly technical progress report, July 1, 1991— 
September 30, 1991, 20:12086 (R;US) 

Relating to fossil energy resource characterization, research, 
technology development, and technology transfer, 20:12095 
(R;US) 

Reservoir characterization of Pennsylvanian Sandstone Reser- 
voirs. Annual report, 20:12089 (R;US) 

Reservoir characterization of Pennsylvanian Sandstone reser- 
voirs. Quarterly progress report, January 1, 1991—March 31, 
1991, 20:12100 (R;US) 

Reservoir characterization of Pennsylvanian sandstone reser- 
voirs. January 1-March 31, 1993, 20:12102 (R;US) 

Reservoir characterization of Pennsylvanian sandstone reser- 
voirs. July 1-September 30, 1992, 20:12101 (R;US) 

Well Drilling 

Horizontal oil well applications and oil recovery assessment. Vol- 

ume 2: Applications overview, Final report, 20:12106 (R;US) 
Well Servicing 
Radial cutting torch. Technical progress report, September 1, 
1994—December 31, 1994, 20:12109 (R;US) 
OILS 
See also PYROLYTIC OILS 
VEGETABLE OILS 
WASTE OILS 

Desulfurization of coal with hydroperoxides of vegetable oils. 
[Quarterly] report, September 1—November 30, 1994, 
20:11993 (R;US) 

OLEFINS 
See ALKENES 





OLIGONUCLEOTIDES 

Luminescent and electroactive labels for DNA sequencing and 

mapping, 20:13881 (R;US) 
OMAN 

Energy investment advisory series No. 3: Investment opportuni- 

ties in the Persian Gulf energy sector, 20:12995 (R;US) 
OMEGA FACILITY 
LLE 1994 annual report, October 1993-September 1994, 
20:14569 (R;US) 
OMEGA-1778 RESONANCES 
See MESONS 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 

See also COMPUTERIZED CONTROL SYSTEMS 

On-line control of concentration and mass of plutonium, ura- 
nium, americium and of acidity contained in a solution by a 
’GAMMA-X-ray’ spectrometer, 20:13571 (RA;FR;In French) 

ON-LINE MEASUREMENT SYSTEMS 

A simple liquid detector for radiopharmaceutical processing sys- 
tems, 20:13713 (R;US) 

Conceptual design of a Raman probe for inclusion in the in-tank 
cone penetrometer, 20:12343 (R;US) 

L X-rays fluorescence spectroscopy with energy dispersion 
applied to on-line analysis of actinides solution. Tests on ura- 
nium solutions, 20:13570 (RA;FR;In French) 

ON-SITE INSPECTION 

Implementing the chemical weapons convention: The nuts and 

bolts of compliance, 20:13146 (R;US) 
ONCOGENIC VIRUSES 

Epstein-Barr virus [EBV] gene expression in HIV-associated 

oral hairy leukoplakia, 20:13901 (RA;XA) 
ONE-NUCLEON TRANSFER REACTIONS 
Quasi-Classical Description of One-Nucleon Transfer Reactions 
with Heavy lons, 20:14375 (RA;XJ) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPIX PROCESS 
See RADIOACTIVE WASTE PROCESSING 
OPTICAL MICROSCOPY 

An image cancellation approach to depth-from-focus, 20:13705 

(R;US) 
OPTICAL RADAR 

Continuously-tunable, narrow-linewidth, Q-switched Cr:LiSAF 
laser for lidar applications, 20:13414 (R;US) 

The concentration-estimation problem for multiple-wavelength 
differential absorption lidar, 20:13323 (R;US) 

OPTICAL SYSTEMS 

Design and fabrication of a diamond-turned hybrid diffrac- 
tive/refractive singlet for visible applications at ORNL, 
20:13704 (R;US) 

Development of an optical trap as an ultra-sensitive analytical 
tool, 20:14165 (R;US) 

Heat transfer issues in high-heat-load synchrotron x-ray beams, 
20:13545 (R;US) 

ORANGE EVENT 
See NUCLEAR EXPLOSIONS 
ORDNANCE 

Energetic charged particle beams for disablement of mines, 

20:13727 (R;US) 
OREGON 

Measurement and analysis of the surface energy budget for 

ARM field experiments. Final report, 20:13777 (R;US) 
ORGANIC CHLORINE COMPOUNDS 

See also CHLORINATED ALIPHATIC HYDROCARBONS 

Laboratory and pilot field-scale testing of surfactants for environ- 
mental restoration of chlorinated solvent DNAPLs, 20:13825 
(R;US) 

Organic sponges for cost-effective CVOC abatement. Final re- 
port, September 1992—April 1994, 20:13762 (R;US) 

ORGANIC COMPOUNDS 
See also KETONES 
ORGANIC HALOGEN COMPOUNDS 
PROTEINS 


ORNL 


Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs. Quarterly report, July 1, 
1993—September 30, 1993, 20:12126 (R;US) 

Characterization of organic air emissions from the Certification 
and Segregation Building and Air Support Weather Shield II at 
the Radioactive Waste Management Complex, 20:12471 
(R;US) 

Characterization of voic volume VOC concentration in vented 
TRU waste drums. Final report, 20:12268 (R;US) 

Demonstration testing and evaluation of in situ heating of soil, 
20:13832 (R;US) 

Monitoring plan for routine organic air emissions at the Radioac- 
tive Waste Management Complex Waste Storage Facilities, 
20:12470 (R;US) 

Volatile organic chemical emissions from carpet cushions: 
Screening measurements. Final report, 20:14096 (R;US) 

ORGANIC FLUORINE COMPOUNDS 
Nuclear medicine program progress report for quarter ending 
December 31, 1994, 20:13907 (R;US) 
ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 

Steam reforming of DOE complex waste simulants, 20:12339 

(R;US) 
ORGANIC MATTER 

See also PEAT 

Development of a novel wet oxidation process for hazardous 
and mixed wastes, 20:12228 (R;US) 

Evaluation of tubular reactor designs for supercritical water oxi- 
dation of U.S. Department of Energy mixed waste, 20:12267 
(R;US) 

ORGANIC SOLVENTS 

Direct liquefaction of low-rank coal. Quarterly technical progress 

report, October 1—December 31, 1994, 20:12000 (R;US) 
ORGANIC WASTES 

Advanced robotics handling and controls applied to Mixed Waste 
characterization, segregation and treatment, 20:13363 (R;US) 

The TEES process cleans waste and produces energy, 
20:12618 (R;US) 

ORGDP 

DOE Oak Ridge Environmental Restoration Program, technical 
support contractor. Monthly project status report, February 
1995, 20:12512 (R;US) 

Demonstration testing and evaluation of in situ heating of soil, 
20:13832 (R;US) 

ORIENTED NUCLEI 

Low-temperature nuclear orientation of nuclei far from sstability 

line, 20:14325 (RA;RU) 
ORNL 

Analytical results of physics specimens and dosimeters in fuel 
pins, 1, 2, and 4 irradiated in the Dounreay prototype fast re- 
actor, 20:12931 (R;US) 

DOE Oak Ridge Environmental Restoration Program, technical 
support contractor. Monthly project status report, February 
1995, 20:12512 (R;US) 

Department of Energy treatment capabilities for greater-than- 
Class C low-level radioactive waste, 20:12222 (R;US) 

Design and fabrication of a diamond-turned hybrid diffrac- 
tive/refractive singlet for visible applications at ORNL, 
20:13704 (R;US) 

Desigr/installation and Structural Integrity Assessment of 
Bethel Valley Low-Level Waste Collection and transfer system 
upgrade for Building 2649 (Transported Waste Receiving Fa- 
cility) at Oak Ridge National Laboratory, 20:12239 (R;US) 

Desigrvinstallation and structural integrity assessment of Bethel 
Valley low-level waste collection and transfer system upgrade 
for Building 3092 (Central Off-Gas Scrubber Facility) at Oak 
Ridge National Laboratory, 20:12240 (R;US) 

FY 1995 remedial investigation work plan for Waste Area 
Grouping 2 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 20:12511 (R;US) 

Identifying, meeting, and assessing customer expectations, 
20:12487 (R;US) 
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ORNL 


Leak testing plan for the Oak Ridge National Laboratory liquid 
low-level waste systems (active tanks): Revision 2. Volume 1: 
Regulatory background and plan approach; Volume 2: Meth- 
ods, protocols, and schedules; Volume 3: Evaluation of the 
ORNULT-823DP differential pressure leak detection method; 
Appendix to Revision 2: DOE/EPA/TDEC correspondence, 
20:12311 (R;US) 

Metals and Ceramics Division progress report for period ending 
December 31, 1993, 20:13150 (R;US) 

Oak Ridge 25URC tandem accelerator 1994 SNEAP lab report, 
20:13443 (R;US) 

Performance assessment experience at Oak Ridge National 
Laboratory, 20:12202 (R;US) 

Sampling and analysis plan for the site characterization of the 
waste area Grouping 1 groundwater operable unit at Oak 
Ridge National Laboratory, 20:12473 (R;US) 

Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 

ORNL RESEARCH REACTOR 

See ORR REACTOR 

ORPHEE REACTOR 

Upgrade of the experimental facilities of the Orphee reactor, 

20:12902 (R;FR) 
ORR REACTOR 
Decontamination and decommissioning preparation of Oak 
Ridge National Laboratory research reactors, 20:12949 (R;US) 
ORYZA 
See RICE 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSIRIS REACTOR 
+y spectrometry in experimental reactor: an essential mean of 
nuclear fuels study, 20:12903 (RA;FR;In French) 
OUTGASSING 
See DEGASSING 
OVALBUMIN 
Feasibility studies for separation processes using environmen- 
tally sensitive hydrogels, 20:13292 (R;US) 
OXIRANS 
See EPOXIDES 
OXYGEN 14 

Investigation of beta-neutrino angular correlation in superal- 

lowed beta-decay of short-lived nuclei, 20:14335 (RA;RU) 
OXYGEN 16 REACTIONS 

Projective multifragments break-up and the electromagnetic 

field effect of target nucleus, 20:14356 (R;XA) 
OXYGEN 18 

Stable isotopes use in hydrogeology studies of mineral and ther- 
mal waters (Lindoia region, Sao Paulo, Brazil), 20:13873 
(I;BR;In Portuguese) 

OXYGEN HYDRIDES 

See WATER 
OXYMETHYLENE 

See FORMALDEHYDE 
OZONE 


Combined effects of gases and particles on alveolar 
marophages in vitro, 20:14088 (IA;DE;In German) 

Effects of ozone on human neutrophilic granulocytes in vitro, 
20:14087 (IA;DE;in German) 

Evaluation of microporous carbon filters as catalysts for ozone 
decomposition, 20:13787 (R;US) 

In vivo and in vitro effects of ozone on murine alveolar 
macrophages, 20:14085 (IA;DE;In German) 

Interactive effects of ambient ozone and climate measured on 
growth of mature loblolly pine trees, 20:14064 (R;US) 

Remote laser measurement of sulphur dioxide and ozone in the 
lower troposphere with the aid of differential absorption and 
scattering under mobile conditions and in consideration of the 
particular effects of boundary layer aerosols, 20:13766 
(R;DE;In German) 

The effect of ozone inhalation on the airway response to inhaled 
allergens, 20:14084 (IA;DE;In German) 
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The role of the bronchial epithelium in modulating reactivity: Ef- 
fect of oxidant exposure, 20:14086 (IA;DE;In German) 


P 


P CODES 

PC electronic data reporting option: User guide. Version 4.1, 
20:12116 (R;US) 

PCDOSE. Radioactive Dose Assessment and NRC Verification 
of Licensee Dose Calculation, 20:14659 (CM;US) 

PCS. Power Control System, 20:14648 (CM;US) 

Project Records Information System (PRIS) user’s manual. Re- 
vision 3, 20:14695 (R;US) 

PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1 REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See USA 
PACIFIC OCEAN 

Comparison of concentrations of natural and artificial radionu- 
clides in Plankton from French Polynesian and Australian 
coastal waters, 20:12598 (R;FR) 

PACKAGING 
Assessment of the performance of the SMERF indoor fire facility 
with the use of an active calorimeter, 20:13358 (R;US) 
Used packaging as a source of energy, 20:12727 (R;Fl) 
PACKAGING RULES 

Needs assessment activity report. Revision 1, 20:12530 (R;US) 
PACKED BED 

See PACKED BEDS 
PACKED BEDS 

A model for numerical simulation of devolatilization and com- 
bustion of waste material in packed beds, 20:13406 (R;DE) 

PADUCAH PLANT 

DOE Oak Ridge Environmental Restoration Program, technical 
support contractor. Monthly project status report, February 
1995, 20:12512 (R;US) 

PAINTS 
Laser surface cleaning, 20:12509 (R;US) 
PALLADIUM 

Residual stress, strain, and faults in nanocrystalline palladium 

and copper, 20:13153 (R;US) 
PALLADIUM SILICIDES 

Density changes in amorphous PdgoSizo during low temperature 

ion irradiation, 20:13246 (R;US) 
PANAMA CANAL 
Computer simulation and capacity evaluation of Panama Canal 
alternatives, 20:13342 (R;US) 
PANINDCO PROCESS 
See COAL GASIFICATION 
PANTEX PLANT 

Stage Right operational safety analysis and evaluation of Pan- 

tex personnel operations, 20:13735 (R;US) 
PAPAVER SOMNIFERUM 

In vivo and in vitro mutagenesis and research for downy mildew 
resistance in opium poppy (Papaver somniferum L.), 
20:13974 (RA;XA) 

PAPER 

Evaluation of an industrial gas-fired IR dryer, 20:13119 (R;SE;In 
Swedish) 

Finite-element analyses of blade and slot coating flows using an 
implicit pseudo-solid domain mapping technique coupled with 
unstructured grids, 20:13118 (R;US) 

PAPER INDUSTRY 

Evaporation for internal water treatment in a paper mill, 
20:13121 (RA;FI) 

LCA methodologies, 20:13800 (RA;Fl) 

The environmental technology demonstration programme in the 
Finnish pulp and paper industry, 20:13802 (RA;Fl) 





PARABOLIC TROUGH COLLECTORS 
Validation of the FLAGSOL parabolic trough solar power plant 
performance model, 20:12641 (R;US) 
PARALLEL PROCESSING 
Advanced computational research in materials processing for 
design and manufacturing, 20:13162 (R;US) 
Algorithm comparison and benchmarking using a parallel spec- 
tra transform shallow water model, 20:14634 (R;US) 
Language constructs and runtime systems for compositional 
parallel programming, 20:14626 (R;US) 
Load-balancing algorithms for the parallel community climate 
model, 20:13747 (R;US) 
Recommendations for developing portable parallel I/O facilities 
forscientific applications, 20:14678 (R;US) 
Requirements for a portable parallel /O library for scientific 
computation, 20:14677 (R;US) 
The architecture of the High Performance Storage System 
(HPSS), 20:14683 (R;US) 
PARASITES 
Mass propagation of the boll weevil parasite, Catolaccus gran- 
dis, 20:14005 (R;US) 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARKS (INDUSTRIAL) 
See INDUSTRIAL PARKS 
PARTIAL DIFFERENTIAL EQUATIONS 
See also HAMILTON-JACOBI! EQUATIONS 
LAGRANGE EQUATIONS 
POISSON EQUATION 
Massively parallel fast elliptic equation solver for three dimen- 
sional hydrodynamics and relativity, 20:14194 (R;US) 
Weighting the recursive spectral bisection algorithm for unstruc- 
tured grids, 20:14681 (R;US) 
PARTICLE BEAM FUSION ACCELERATOR 
A study on successive generation of intense pulsed ion beams 
by the inverse pinch ion diode, 20:14166 (RA;JP) 
Beam divergence characteristic of two-stage 
20:14580 (RA;JP) 
New multi-dimensional diagnostics method for intense ion 
beams, 20:14581 (RA;JP) 
PARTICLE BEAMS 
Plasma lens experiments at the final focus test beam, 20:13481 
(R;US) 
Polarizing matter and antimatter: A new method. Final report, 
20:13547 (R;US} 
PARTICLE LOSSES 
Measurement of limiter heating due to fusion product losses 
during high fusion power deuterium-tritium operation of TFTR, 
20:14535 (R;US) 
PARTICLE SIZE 
Optical particle concentration and size measurement; optical ve- 
locity measurement, 20:13391 (RA;Fl) 
PARTICULATES 
A study of the separation of particles from gases, 20:12732 (R;US) 
Aerosol particle collection mechanisms in the electrostatic pre- 
cipitator, 20:12740 (RA;Fl) 
Monitoring of fine particle emissions, 20:13805 (RA;Fl) 
The Los Alamos Photon Counting Detector Debris Detection 
Project: An update, 20:14185 (R;US) 
PASSIVE SOLAR HEATING SYSTEMS 
Solar heating and you, 20:12642 (R;US) 
PATGAS PROCESS 
See COAL GASIFICATION 
PATHOLOGY 
Application of molecular probes in histopathology of communi- 
cable diseases, 20:13924 (RA;XA) 
PATTERN RECOGNITION 
The nuclear fuel rod character recognition system based on 
neural network technique, 20:12859 (IA; JP) 
PAVEMENTS 
A field demonstration project utilizing FBC/PCC residues for 


paving materials. Technical report, September 1—November 
30, 1994, 20:12029 (R;US) 


ion diode, 


PERSONAL COMPUTERS 


PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 


Integrated shell approach to vertical position control on PBX-M, 
20:14590 (R;US) 


PCB 
See POLYCHLORINATED BIPHENYLS 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PCR 
See POLYMERASE CHAIN REACTION 
PEA PLANT 
See PISUM 
PEAK LOAD 
Specific gas turbines for extreme peak-load, 20:12986 (R;FR;In 
French) 
PEAK POWER 
See PEAK LOAD 
PEANUTS 

Effects of row spacing and N fertilizer on No fixation of ground- 
nut, N transfer to intercropped maize and crop yields, 
20:13986 (RA;XA) 

Studies of genotypic differences in nitrogen fixation in groundnut 
(Arachis hypogaea) and soybean (Glycine max) in Vietnam, 
20:13987 (RA;XA) 

PEAT 

A watershed model supporting planning and environmental im- 
pact assessment of peat mining, 20:12056 (RA;Fl) 

AQUA PEAT-95, new methods for purifying the run-offs in the 
peat production areas, 20:12058 (RA;Fl) 

The use of an overland flow wetland treatment system and filtra- 
tion for the purification of runoff water from peat mining areas, 
20:12057 (RA;FI) 

PEATLANDS 

See WETLANDS 
PEENING 

See SHOT PEENING 
PELLET INJECTION 

A one hertz continuous pellet generator for controlled fusion ap- 

plication, 20:14557 (R;FR) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETROMETERS 

Innovative directional and position specific sampling technique, 

20:13717 (R;US) 
PENNSYLVANIA 

Geomorphic stability field reconnaissance site visit, Canonsburg, 
Pennsylvania, December 1992. Final report, 20:12492 (R;US) 

Slope and bank erosional stability of the Canonsburg, Pennsyl- 
vania, UMTRA disposal site, 20:12464 (R;US) 

PEOPLE 
See HUMAN POPULATIONS 
PEP STORAGE RINGS 

The physics program and status of the SLAC B-Factory and de- 

tector, 20:14307 (R;US) 
PERFORMANCE 

Evaluation of a performance assessment methodology for low- 
level radioactive waste disposal facilities: Validation needs. 
Volume 2, 20:12310 (R;US) 

PERMEABILITY COEFFICIENT (FLUID MECHANICS) 

See HYDRAULIC CONDUCTIVITY 

PEROVSKITES 

Defect characterization of electronic conducting pseudo- 

perovskite systems. Final report, 20:13225 (R;US) 
PEROXIDES 

Desulfurization of coal with hydroperoxides of vegetable oils. 
[Quarterly] report, September 1—November 30, 1994, 
20:11993 (R;US) 

PERSONAL COMPUTERS 

Digital video technology - today and tomorrow: 11th office infor- 

mation technology conference, 20:14663 (R;US) 
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PERSONNEL 


PERSONNEL 
See also ASTRONAUTS 
ENGINEERS 
MOTOR VEHICLE OPERATORS 

Dose assessment of an accidental exposure at the IPNS, 
20:14028 (R;US) 

Functional design criteria for the Hazardous Materials Manage- 
ment and Emergency Response (HAMMER) Training Center. 
Revision 1, 20:12567 (R;US) 

Health and safety plan for characterization sampling of ETR and 
MTR facilities, 20:12540 (R;US) 

Occupational radiation exposure history of Idaho Field Office 
Operations at the INEL, 20:14036 (R;US) 


PERSONNEL DOSIMETRY 
Electronic personne! dosimeter use in lower energy photon and 
beta environments for low exposure dose tracking and con- 
trol, 20:14056 (RA;US) 
Occupational dose reconstruction in the nuclear industry: A 
knowledge management approach, 20:14055 (RA;US) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 


PERSONNEL MONITORING 
Monitoring of medical personnel: results and analysis of the 
dose constraints (C.1.R.P. 60), 20:14030 (RA;FR;In French) 
X and gamma rays anthroporadiametric monitoring of the 
workers exposed to uranium compounds: uses of coaxial de- 
tectors, 20:14032 (RA;FR;In French) 


PEST CONTROL 
Control of insect pests using slow release pheromone contain- 
ing devices, 20:13954 (RA;XA) 
PESTICIDES 
See also HERBICIDES 
INSECTICIDES 

Controlled release delivery of agrochemicals: Looking back and 
looking forward, 20:13926 (RA;XA) 

Molecular encapsulation of pesticides with cyclodextrins, 
20:13927 (RA;XA) 

Novel controlled release (CR) agrochemical formulations: De- 
velopment and evaluations, 20:13932 (RA;XA) 

Preparation of controlled-release starch encapsulated pesti- 
cides: Advantages and opportunities of extrusion processing, 
20:13933 (RA;XA) 

Process studies, engineering feasibility and cost analysis for 
starch encapsulating of herbicides on the co-rotating twin 
screw extruder, 20:13934 (RA;XA) 

Research and development of controlled release formulations of 
pesticides. V.1. Development and evaluation of controlled re- 
lease formulations of pesticides. Proceedings of a seminar 
held in Vienna, 6-9 September 1993, 20:13925 (R;XA) 

Starch encapsulation of microbial pesticides for sustained activ- 
ity, 20:13938 (RA;XA) 

UNIDO's international activities in pesticides and controlled- 
release formulations, 20:14605 (RA;XA) 

Use of ionizing radiation in the manufacture of matrix materials 
for drug controlled-release systems, and selected applica- 
tions, 20:13955 (RA;XA) 

PETROCHEMICAL FEEDSTOCKS 

See CHEMICAL FEEDSTOCKS 

PETROLEUM 

Application of time domain EM survey in petroleum exploration, 
20:12085 (IA;JP;ln Japanese) 

Documentation of the Oil and Gas Supply Module (OGSM). Ap- 
pendix, Model developers report, 20:12122 (R;US) 

International petroleum statistics report, March 1995, 20:12115 
(R;US) 

Model developer's appendix to the model documentation report: 
NEMS macroeconomic activity module, 20:12123 (R;US) 

Monthly energy review: February 1995, 20:13036 (R;US) 

NEDO business summary. 14th business report meeting, 
20:13019 (R;JP;in Japanese) 

Petroleum marketing monthly, March 1995, 20:12113 (R;US) 

Petroleum supply monthly, March 1995 with data for January 
1995, 20:12112 (R;US) 
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Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 
Winter fuels report. Week ending: March 3, 1995, 20:13061 
(R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM COOPERATIVES 
See PETROLEUM INDUSTRY 
PETROLEUM DEPOSITS 
See also Oll FIELDS 
US NAVAL PETROLEUM RESERVES 
Oil recovery enhancement from fractured, low permeability 
reservoirs. Quarterly technical progress report, July 1, 1991— 
September 30, 1991, 20:12086 (R;US) 
Reservoir characterization of Pennsylvanian Sandstone Reser- 
voirs. Annual report, 20:12089 (R;US) 
Reservoir characterization of Pennsylvanian Sandstone reser- 
voirs. Quarterly progress report, January 1, 1991—March 31, 
1991, 20:12100 (R;US) 
PETROLEUM INDUSTRY 
Challenges and opportunities facing the international oil indus- 
try, 20:13043 (R;US) 
Current trends in Latin America and the Argentine perspective, 
20:13042 (R;US) 
Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 
International petroleum statistics report, 20:12114 (R;US) 
Report on energy trends in the 90’s — Implications for company 
strategies, 20:13044 (R;US) 
Report on the Taos round table: Oil and money in the next 
decade, 20:13045 (R;US) 
PETROLEUM PRODUCTS 
See also FUEL OILS 
Petroleum marketing monthly, March 1995, 20:12113 (R;US) 
Petroleum supply monthly, March 1995 with data for January 
1995, 20:12112 (R;US) 
Winter fuels report, week ending February 24, 1995, 20:13046 
(R;US) 
Winter fuels report, week ending March 10, 1995, 20:12118 
(R;US) 
Winter fuels report, week ending March 17, 1995, 20:12119 
(R;US) 
Winter fuels report, week ending March 24, 1995, 20:12120 
(R;US) 
Winter fuels report, week ending March 31, 1995, 20:12121 
(R;US) 
PETROLEUM RESIDUES 
Fundamental kinetics of supercritical coal liquefaction: Effect of 
catalysts and hydrogen-donor solvents. Quarterly technical 
progress report, October 1994—January 1995, 20:12002 
(R;US) 
PETROLEUM STOCKS 
See INVENTORIES 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHASE SPACE 
A geometric view on BRST extension of the phase space, 
20:14139 (R;XA) 
PHENOL 
Combined photooxidation/photoreduction using TiO. photocata- 
lysts to treat organic/inorganic metal-laden wastewaters, 
20:13094 (R;US) 
PHENOLS 
See also PHENOL 
Preconversion catalytic deoxygenation of phenolic functional 
groups. Quarterly technical progress report, June 1, 1994— 
August 31, 1994, 20:13309 (R;US) 
PHILIPPINE NUCLEAR POWER PLANT-1 
See PNPP-1 REACTOR 
PHILIPPINES 
Philippine country report on radiation technology, 20:12595 (1;PH) 





Radiation technology in the Philippines, 20:12596 (1;PH) 
Radiological incidents in industrial gamma radiography in the 
Philippines, 1979-1993, 20:13400 (R;PH) 
PHOSPHATE ROCKS 
Phosphate fertilizer studies using °*P dilution technique, 
20:13984 (RA;XA) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHIDES 
See also GALLIUM PHOSPHIDES 
INDIUM PHOSPHIDES 
Phase separation and ordering in InGaAs and InGaAs materi- 
als. Final report, 20:13259 (R;US) 
PHOSPHOLIPIDS 
Regional Neonatal Associates for cooperative study of platelet- 
activating factor (PAF). Summary report, 20:13906 (R;US) 
PHOSPHORS 
See also GLASS SCINTILLATORS 
INORGANIC PHOSPHORS 
Scintillator materials for calorimetry, 20:13689 (R;US) 
PHOSPHORUS 32 
Bioavailable soil P as a main key for sustainable agriculture: its 
functional model determined using isotopic tracers, 20:13814 
(R;FR) 
PHOTOACOUSTIC SPECTROSCOPY 
Evaluation of FTIR-based analytical methods for the analysis of 
Hanford Site waste, 20:12357 (R;US) 
PHOTOCATHODES 
Can TMAE photocathode be used for high rate applications?, 
20:13694 (R;US) 
PHOTOCONDUCTORS 
Gallium arsenide fast photoconductors, 20:13563 (RA;FR;In 
French) 
PHOTODETECTORS 
SAO HMC photodetector/event timer engineering model test re- 
port, 20:13685 (R;US) 
PHOTOELECTROMAGNETIC EFFECT 
See MAGNETIC FIELDS 
PHOTOEMISSION 
Modelling and optimizing the structure of a PtSi/Si focal plane 
array photodetector, 20:13690 (R;NO) 
PHOTOLYSIS 
[Time-resolved FTIR emission studies of laser photofragmenta- 
tion and radical reactions], 20:13326 (R;US) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON BEAMS 
Crab crossing in a gamma-gamma collider, 20:13479 (R;US) 
High-brightness beamline for X-ray spectroscopy at the ad- 
vanced light source, 20:13538 (R;US) 
On a possibility to construct gamma-gamma collider at TESLA, 
20:13492 (R;DE) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON-ELECTRON INTERACTIONS 
Crab crossing in a gamma-gamma collider, 20:13479 (R;US) 
Femtosecond X-ray generation through 90° Thomson scatter- 
ing: Status of the LBL experiment, 20:13420 (R;US) 
Search for excited electrons using the ZEUS detector, 20:14254 
(R;DE) 
PHOTON-PHOTON INTERACTIONS 
Crab crossing in a gamma-gamma collider, 20:13479 (R;US) 
Hard scattering processes in high energy +-induced reactions, 
20:14267 (R;DE) 
Observation of y7—¢p° and yy—¢w, 20:14262 (R;DE) 
PHOTON-PROTON INTERACTIONS 
Measurement of total and partial photon proton cross sections 
at 180 GeV center of mass energy, 20:14264 (R;DE) 


PIONIC ATOMS 


PHOTONS 
Proceedings of the international session of the 1992 electron 
synchrotron (ES) symposium, 20:14363 (R;JP) 
PHOTOPRODUCTION 
Hard scattering processes in high energy +-induced reactions, 
20:14267 (R;DE) 
Inclusive charged particle cross sections in photoproduction at 
HERA, 20:14263 (R;DE) 
Measurement of inclusive jet cross sections in photoproduction 
at HERA, 20:14257 (R;DE) 
Measurement of total and partial photon proton cross sections 
at 180 GeV center of mass energy, 20:14264 (R;DE) 
Observation of hard processes in rapidity gap events in -yp inter- 
actions at HERA, 20:14272 (R;DE) 
Observation of hard scattering in photoproduction events with a 
large rapidity gap at HERA, 20:14274 (R;DE) 
PHOTOSYNTHESIS 
Energy transfer in real and artificial photosynthetic systems, 
20:12631 (R;US) 
PHOTOSYNTHETIC REACTION CENTERS 
Energy transfer in real and artificial photosynthetic systems, 
20:12631 (R;US) 
PHOTOVOLTAIC POWER PLANTS 
Integrating photovoltaics into utility distribution systems, 
20:12985 (R;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Building-integrated photovoltaics: A case study, 20:12640 (R;US) 
Photovoltaic solar generator on top of a noise abatement wall 
along the motorway BAB 23 in the district Pinneberg/Schleswig- 
Holstein. Final report, 20:12638 (R;DE;In German) 
Photovoltaic systems technology. Final report, 20:12639 
(R;DE;In German) 
Renewable energies - Indonesia - photovoltaic test laboratory in 
the TUeV Rheinland, 20:12637 (R;DE;In German) 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
SOLID STATE PHYSICS 
Beginning to edit physics, 20:14127 (R;US) 
TALK - simulating accelerator radiation environments, 20:14126 
(RA;US) 
PI-1016 RESONANCES 
See MESONS 
PIERCE ELECTRON GUNS 
Thermal modeling of an indirectly heated E-beam gun, 
20:12146 (RA;US) 
PIEZOELECTRICITY 
Consideration on shear-wave tomography analysis, 20:12673 
(IA;JP;In Japanese) 
PIGE ANALYSIS 
See NUCLEAR REACTION ANALYSIS 
PROMPT GAMMA RADIATION 
PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PILES 
See FOUNDATIONS 
PIN STRIPE EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
PINES 
Interactive effects of ambient ozone and climate measured on 
growth of mature loblolly pine trees, 20:14064 (R;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PINS (FUEL) 
See FUEL PINS 
PION-NUCLEON INTERACTIONS 
Polarization as a probe to the production mechanisms of char- 
monium in xN collisions, 20:14311 (R;US) 
PIONIC ATOMS 
Lifetime measurement of (x+2~—) atoms to test low energy QCD 
prediction, 20:14445 (RA;RU) 
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PIONS NEUTRAL 


PIONS NEUTRAL 

Investigations of Neutral Particle Production by Relativistic Nu- 
clei on the LHE 90-Channel +-Spectrometer. Results and 
Perspectives, 20:14380 (RA;XJ) 

PIONS PLUS 

Precise measurement of the probability of the x*->2°etv. de- 

cay, 20:14291 (RA;RU) 
PIPELINES 

Leak detection at complicated three-dimensional topologies. Fi- 

nal report, 20:13397 (R;DE;In German) 
PIPES 

Alpha characterization inside pipes using ion-transport technol- 
ogy, 20:13683 (R;US) 

Characterization of radioactive contamination inside pipes with 
the Pipe Explorer™ system, 20:13614 (R;US) 

Estimation of piping temperature fluctuations based on external 
strain measurements, 20:12767 (R;FR;In French) 

Experimental moda! analysis of the steam inlet pipe to the 
Chooz B1 high pressure turbine, 20:12782 (R;FR;In French) 

Numerical and experimental analysis of the vibratory behavior of 
a nuclear power plant piping system excitated by a pump, 
20:12798 (R;FR;In French) 

Technical evaluation report TMI action — NUREG-0737 (II.D.1). 
Relief and safety valve testing, Watts Bar Nuclear Plant, Units 
1 and 2 (Dockets 50-390 and 50-391), 20:12815 (R;US) 

Technical evaluation report on the Third 10-year Interval Inser- 
vice Inspection Program Plan: Florida Power and Light 
Company, Turkey Point Nuclear Power Plant, Units 3 and 4 
(Docket Numbers 50-250 and 50-251), 20:12816 (R;US) 

Tridimensional numerical modelling of an eddy current non de- 
structive testing process, 20:13396 (R;FR;In French) 

Validity limits in J-resistance curve determination: A computa- 
tional approach to ductile crack growth under large-scale 
yielding conditions. Volume 2, 20:12874 (R;US) 

Validity limits in J-resistance curve determination: An assess- 
ment of the J,, Parameter. Volume 1, 20:12873 (R;US) 

PISUM 
Partitioning of '*C-photosynthate in low and high nodulating se- 
lections of chickpea, 20:14000 (RA;XA) 
PITCH ANGLE 
See INCLINATION 
PITCHES 

Production of low-sulfur binder pitch from high-suffur Illinois 
coals. Technical report, September 1—November 30, 1994, 
20:11992 (R;US) 

PIXE ANALYSIS 

Evolution of the low energy X-ray spectrometry, 20:13584 

(RA;FR;In French) 
PLANT BREEDING 

Breeding programme in sesame (Sesamum indicum L.) to 
develop wilt disease tolerant lines under epidemic field condi- 
tions, 20:13965 (RA;XA) 

Domestication of Cuphea through mutagenesis, 20:13972 
(RA;XA) 

Evolution of improved varieties of sesame through induced mu- 
tation, 20:13971 (RA;XA) 

Genetic improvement of sesame for plant architecture and grain 
yield through nuclear techniques, 20:13968 (RA;XA) 

Improvement of sesame by induced mutation in Thailand, 
20:13967 (RA;XA) 

Induced mutations and Anther culture for sesame improvement, 
20:13969 (RA;XA) 

Modification and adaptation of the induced determinate sesame 
mutant by cross-breeding and its evaluation, 20:13970 (RA;XA) 

Mutation breeding for disease resistance and high yield of 
sesame (Sesamum indicum L.) in the Republic of Korea, 
20:13966 (RA;XA) 

Mutation breeding of oil seed crops. Proceedings of a final re- 
search co-ordination meeting of an FAO/IAEA co-ordinated 
research programme held in Vienna, 11-15 January 1993, 
20:13957 (R;XA) 

PLANTS 
See also ALGAE 
TREES 
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A theoretical analysis of population genetics of plants on re- 
stored habitats, 20:13810 (R;US) 
National Low-Level Waste Management Program Radionuclide 
Report Series. Volume 10, Nickel-63, 20:12218 (R;US) 
Occurrence and distribution of special status plant species on 
the Naval Petroleum Reserves in California, 20:12127 (R;US) 
The role of plants on isolation barrier systems, 20:12321 (R;US) 
Washington Windplant No. 1: Botanical resources field survey. 
Appendix B to Washington Windplant No. 1 EIS, 20:12707 
(R;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
ROTATING PLASMA 
Direct measurement of the damping of toroidicity induced Alfven 
eigenmodes, 20:14517 (R;CH) 
Intermittent energy bursts and recurrent topological change of a 
twisting magnetic flux tube, 20:14526 (R;JP) 
Normal modes and continuous spectra, 20:14501 (R;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
MAGNETIC CONFINEMENT 
Theoretical aspects of energy confinement in spheromaks, 
20:14553 (R;US) 
PLASMA DIAGNOSTICS 
Development of density and temperature profile diagnostics for 
ICF targets. Final report, September 30, 1993—December 31, 
1994, 20:14503 (R;US) 
Measurement of particle transport coefficients on Alcator C- 
Mod, 20:14499 (R;US) 
Measurements of DT and DD neutron yields by neutron activa- 
tion on TFTR, 20:14583 (R;US) 
Measurements of the production and transport of helium ash on 
the TFTR Tokamak, 20:14531 (R;US) 
Spectroscopic diagnostics of tritium 
20:14544 (R;US) 
PLASMA FURNACES 
Use of emission spectroscopy as a tool for optimization of 
plasma hearth operation for hazardous waste thermal treat- 
ment, 20:12200 (R;US) 
PLASMA INSTABILITY 
Coherent fluctuations in the initial TFTR D-T experiments, 
20:14589 (R;US) 
TAE modes and MHD activity in TFTR DT plasmas, 20:14547 
(R;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRESSURE 
Evaluation of dynamic pressure of ablation plasma produced by 
intense, pulsed, ion beam, 20:14474 (RA;JP) 
PLASMA SCRAPE-OFF LAYER 
UEDGE and DEGAS modeling of the DIIl-D scrape-off iayer 
plasma. Revision 1, 20:14591 (R;US) 
PLASMA SIMULATION 
A generalized gyrokinetic Poisson solver, 20:14532 (R;US) 
Fluctuations and transport in fusion plasmas. Final report, 
20:14496 (R;US) 
PLASMA WAVES 
Absorption and emission from mode conversion theory, 
20:14497 (R;US) 
PLASTICS 
See also POLYSTYRENE 
Environmental management technology demonstration and 
commercialization, 20:13829 (R;US) 


recycling in TFTR, 





PLATINUM 
Low severity upgrading of F-T waxes with solid superacids. 
Quarterly report, September 1—-November 30, 1994, 20:12625 
(R;US) 
PLATINUM ALLOYS 
Theory of exotic superconductivity and normal states of heavy 
electron and high temperature superconductivity materials. 
Progress report, February 15, 1994—February 14, 1995, 
20:13172 (R;US) 
PLATINUM COMPLEXES 
Preconversion catalytic deoxygenation of phenolic functional 
groups. Quarterly technical progress report, June 1, 1994— 
August 31, 1994, 20:13309 (R;US) 
Surface structure of MX-chains studied by atomic force mi- 
croscopy, 20:13315 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUTONIUM 
Automated laboratory for determination of plutonium in recover- 
able products, return of experiment after one year of 
continuous working, 20:13566 (RA;FR;In French) 
Basis and objectives of the Los Alamos Accelerator-Driven 
Transmutation Technology Project, 20:12294 (R;US) 
Engineered materials for appliation in severe metallurgical envi- 
ronments; Tantalum-carbon alloy development, 20:13228 
(R;US) 
Engineering study on conveyor system for HC-21C project, 
20:12359 (R;US) 
Forensic radiochemistry of PUBLIC site inspection samples, 
20:12143 (R;US) 
Plutonium Vulnerability Management Plan, 20:12156 (R;US) 
Plutonium solution analyzer. Revised February 1995, 20:13289 
(R;US) 
Potential for use of all-MOX fuel in existing and evolution- 
ary/advanced LWRs in the United States, 20:12578 (R;US) 
Reference computations of public dose and cancer risk from air- 
bome releases of plutonium. Nuclear safety technical report, 
20:12475 (R;US) 
PLUTONIUM 238 
Radionuclide concentrations in elk that winter on Los Alamos 
National Laboratory lands. Revision, 20:14044 (R;US) 
PLUTONIUM 239 
Radionuclide concentrations in elk that winter on Los Alamos 
National Laboratory lands. Revision, 20:14044 (R;US) 
PLUTONIUM COMPLEXES 
Actinide cation-cation complexes, 20:13336 (R;US) 
PLUTONIUM OXIDES 
Neutronic evaluation of a non-fertile fuel for the disposition of 
weapons-grade plutonium in a boiling water reactor, 20:12755 
(R;US) 
PLUTONIUM PRODUCTION REACTORS 
See also HANFORD PRODUCTION REACTORS 
N-REACTOR 
Proposed plan for interim remedial measure at the 100-KR-4 
Operable Unit, Hanford Site, Richland, Washington. Draft A, 
20:12531 (R;US) 
Proposed plan for interim remedial measures at the 100-HR-2 
Operable Unit. Draft A, 20:12532 (R;US) 
PLUTONIUM RECYCLE TEST REACTOR 
See PRTR REACTOR 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PNPP-1 REACTOR 
Bataan nuclear power plant unit no. 1. Progress report no. 207, 
20:14612 (1;PH) 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POISSON EQUATION 
A generalized gyrokinetic Poisson solver, 20:14532 (R;US) 
POKHRAN EVENT 
See NUCLEAR EXPLOSIONS 


POLYETHYLENES 


POLARIZATION 

Study of coherent optical fiber communication in electromag- 
netic field. 1. Fundamental experiment in magnetic field, 
20:14598 (R;JP;in Japanese) 

POLARIZED BEAMS 
A possible method to produce a polarized antiproton beam at in- 
termediate energies, 20:13483 (R;US) 
POLARIZED NUCLEI 
See ORIENTED NUCLEI 
POLARIZED TARGETS 

Using of Polarized Target in Backward Elastic dp Scattering, 

20:14379 (RA;XJ) 
POLLUTANTS 

3. annual report of the project Environment and Health. Lec- 
tures, 20:14082 (I;DE;in German) 

Acoustically enhanced remediation of contaminated soil and 
ground water, 20:13828 (R;US) 

Karlsruhe Nuclear Research Center, Institute of Toxicology. R 
and D progress report 1993, 20:14080 (R;DE;in German) 

New fluorescence methodology for detecting DNA adducts. Fi- 
nal progress report, May 1, 1991—November 30, 1994, 
20:14066 (R;US) 

Photovoltaic Device Fabrication Laboratory Building 883. Haz- 
ards assessment document, 20:12649 (R;US) 

Road Transportable Analytical Laboratory (RTAL) system, 
20:13824 (R;US) 

Studies on the Ig response from human peripheral mononuclear 
cells in the presence of environmental agents - Effect of nico- 
tine and cotinine and respiratory syncytial virus on non specific 
and specific immune response, 20:14083 (IA;DE;in German) 

POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
RCRA facility stabilization initiative, 20:12213 (R;US) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
INERTIAL SEPARATORS 
SCRUBBERS 

Control of air toxics, 20:12047 (R;US) 

Evaluation of microporous carbon filters as catalysts for ozone 
decomposition, 20:13787 (R;US) 

POLLUTION REGULATIONS 

Decontamination and decommissioning preparation of Oak 
Ridge National Laboratory research reactors, 20:12949 (R;US) 

RCRA Facility investigation/corrective measures study work 
plan for the 100-NR-1 operable unit: Hanford Site, Richland, 
Washington. Draft F, 20:12241 (R;US) 

RCRA corrective action and closure, 20:12216 (R;US) 

RCRA corrective action: Work plans, 20:12214 (R;US) 

RCRA facility stabilization initiative, 20:12213 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 100 Area. Volume 
1, 20:12248 (R;US) 

POLONIUM 210 
Action plan for polonium-210 program in smaller Richland reac- 
tors, 20:12920 (R;US) 
POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
POLYATOMIC MOLECULES 
See MOLECULES 
POLYCARBONATES 

Consideration on shear-wave tomography analysis, 20:12673 

(IA;JP;in Japanese) 
POLYCHLORINATED BIPHENYLS 

Sequential anaerobic-aerobic degradation of indigenous PCBs 

in a contaminated soil matrix, 20:13820 (R;US) 
POLYCYCLIC SULFUR HETEROCYCLES 

Heteronuclear probes of coal structure and reactivity. Final 

quarterly report, 20:11994 (R;US) 
POLYETHYLENES 

The morphology of blends of linear and branched polyethylenes 

in solid state by SANS, 20:13257 (R;US) 
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POLYMERASE CHAIN REACTION 


POLYMERASE CHAIN REACTION 

Expression-PCR: A rapid method for in vitro expression of PCR 
products, 20:13923 (RA;XA) 

Pathogen detection by the polymerase chain reaction, 20:13895 
(RA;XA) 

POLYMERS 

See also ELASTOMERS 

Advanced manufacturing by spray forming: Aluminum strip and 
microelectromechanical systems, 20:13174 (R;US) 

Solid State Sciences Committee (SSSC). Technical progress re- 
port, May 1, 1992—April 30, 1998, 20:13261 (R;US) 

POLYNOMIALS 

Polynomial approximations for materials simulations, 20:13266 

(R;US) 
POLYSTYRENE 

Depth-independent hardness improvements in ion irradiated 
polystyrene, 20:13252 (R;US) 

Surface-emitting semiconductor laser for intracavity spec- 
troscopy and microscopy, 20:13430 (R;US) 

POLYTHENE 
See POLYETHYLENES 
PONDS 

See also SETTLING PONDS 

Seasonal nitrogen fluxes and denitrification in ponds - a simple 
model approach, 20:13878 (R;SE;ln Swedish) 

POOLS 

See PONDS 
POOR PEOPLE 

See LOW INCOME GROUPS 
POROUS MATERIALS 

Characterization of trapped gas saturation and heterogeneity in 
core samples using miscible-displacement experiments, 
20:12110 (R;US) 

Computed microtomography of 
20:12083 (R;US) 

Percolation model for selective dissolution of multi-component 
glasses, 20:13280 (R;US) 

Polysaccharides and bacterial plugging. [Progress report], Octo- 
ber 1—December 31, 1992, 20:12103 (R;US) 

SIMSOIL. Similarity Solution for Multi-Phase Fluid and Heat 
Flow in Radial Geometry, 20:14646 (CM;US) 

T2VOC. Unsaturated Groundwater and Heat Transport Model, 
20:14637 (CM;US) 

TOUGH2(PC). Unsaturated Groundwater and Heat Transport 
Model, 20:14636 (CM;US) 

The use of high-performance computing to solve participating 
media radiative heat transfer problems-results of an NSF 
workshop, 20:13388 (R;US) 

PORTABLE EQUIPMENT 

Road Transportable Analytical Laboratory (RTAL) system, 
20:13824 (R;US) 

Ultra-shallow seismic reflection survey using a portable vibrator, 
20:12666 (IA;JP;in Japanese) 

PORTMANTEAU EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
PORTSMOUTH GASEOUS DIFFUSION PLANT 

DOE Oak Ridge Environmental Restoration Program, technical 
support contractor. Monthly project status report, February 
1995, 20:12512 (R;US) 

POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 

Test beam results from the prototype L3 silicon microvertex de- 

tector, 20:13610 (R;DE) 
POSITRON BEAMS 

Construction and commissioning of the positron accumulator 

ring for the APS, 20:13544 (R;US) 
POSITRON COMPUTED TOMOGRAPHY 

Developments in functional neuroimaging techniques, 20:13904 
(R;US) 

Gamma ray spectroscopy and timing using LSO and PIN photo- 
diodes, 20:13687 (R;US) 


reservoir core samples, 
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POSITRON SOURCES 

Investigation on the Positron Factory project at JAERI. 7. Analy- 
sis and performance test of the new target system, 20:13445 
(RA;JP;In Japanese) 

Slow positron source using S-band electron linear accelerator in 
Osaka Univ., 20:13500 (RA;JP;In Japanese) 

POSITRON-ELECTRON-PROTON STORAGE RING 

See PEP STORAGE RINGS 

POTASSIUM 

A portable system for the treatment of water-reactive mixed 
waste, 20:12297 (R;US) 

K-cycling under maize cultivation in Togo, 20:13917 (R;FR) 

POTASSIUM CARBONATES 

The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991-June 1994, 20:11986 
(R;US) 

POTASSIUM CHLORIDES 
Rock resistivity and porosity of granitic core samples, 20:12692 
(IA;JP;In Japanese) 
POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
POTASSIUM CHLORIDES 
POTASSIUM NITRATES 
POTASSIUM PHOSPHATES 
POTASSIUM SULFATES 

Development of precipitated iron Fischer-Tropsch catalysts. 
Quarterly technical progress report, October 1, 1994— 
December 31, 1994, 20:13308 (R;US) 

The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991—-June 1994, 20:11986 
(R;US) 

POTASSIUM NITRATES 

The dynamics of nitrate fertilizer in soil in the autumn and the ef- 
fect of farmyard manuring, 20:13982 (RA;XA) 

The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991—June 1994, 20:11986 
(R;US) 

POTASSIUM PHOSPHATES 

An investigation of the chemical and physical properties of pris- 
tine, electrochromically damaged, and photochromically 
damaged KTiOPO, (KTP) using surface analytical and optical 
spectroscopic techniques, 20:13267 (R;US) 

POTASSIUM SULFATES 

The role of catalyst precursor anions in coal gasification. Final 
technical report, September 1991—June 1994, 20:11986 
(R;US) 

POTENTIAL BARRIERS 

See POTENTIALS 

POTENTIALS 
Relation of the analytical line integral solution of the potential 
and the quadratic form, 20:14120 (IA;JP;in Japanese) 
POTT-BROCHE PROCESS 
See COAL LIQUEFACTION 
POWER DEMAND 

Development and application of a high-speed, high-resolution 
data acquisition system for monitoring power at the service 
entrance to buildings, 20:13085 (R;US) 

Handling uncertainty in quantitative estimates in integrated re- 
source planning, 20:13053 (R;US) 

POWER DISTRIBUTION 

Comparative study of polynomial and analytic nodal methods, 
20:12771 (R;FR;In French) 

Pin by pin calculation, 20:12769 (R;FR;In French) 

POWER DISTRIBUTION SYSTEMS 

Analysis and simulation of complex power systems, 20:12976 
(R;US) 

POWER GENERATION 

See also COGENERATION 

Environmental consequences from emission of nitrogen oxides 
and ammonia, 20:12623 (R;SE;In Swedish) 

LCA methodologies, 20:13800 (RA;Fl) 

The price of electricity from private power producers: Stage 2, 
Expansion of sample and preliminary statistical analysis, 
20:13051 (R;US) 





POWER METERS 
Advanced metering techniques in the federal sector, 20:12978 
(R;US) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 

Anatomy of power system blackouts and preventive strategies 
by rational supervision and control of protection systems, 
20:12748 (R;US) 

Follow-up programme for air pollution control technologies, 
20:12746 (RA;Fl) 

POWER REACTORS 
See also BWR TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
HNPF REACTOR 
N-REACTOR 
PWR TYPE REACTORS 
SPACE POWER REACTORS 

Feedback control for a train-like vehicle, 20:13340 (R;FR) 

Licensee contractor and vendor inspection status report: Quar- 
terly report, October—-September, 1994. Volume 18, Number 
4, 20:12969 (R;US) 

POWER SUBSTATIONS 

Acceptance Test Procedure for Project 251W, WBS 3, Substa- 
tion A-8, Building 251-W, Bus #2 switchgear replacement, 
20:13365 (R;US) 

CENRTC Project #2F3EOA, OCB A-376, acceptance test pro- 
cedure, 20:12980 (R;US) 

CENRTC Project #2F3EOA, OCB A-386, acceptance test pro- 
cedure, 20:12981 (R;US) 

POWER SUPPLIES 

See also PHOTOVOLTAIC POWER SUPPLIES 

A systems study of an RF power source for a 1 TeV next linear 
collider based upon the relativistic-klystron two-beam acceler- 
ator, 20:13541 (R;US) 

POWER SYSTEMS 

Analysis and simulation of complex power systems, 20:12976 
(R;US) 

Anatomy of power system blackouts and preventive strategies 
by rational supervision and control of protection systems, 
20:12748 (R;US) 

Monitoring and simulating real-time electric power system oper- 
ation with phasor measurements, 20:12977 (R;US) 

POWER TRANSMISSION LINES 

The effects of lightning and high altitude electromagnetic pulse 

on power distribution lines, 20:12983 (R;US) 
POWER-COOLING-MISMATCH ACCIDENTS 

Three dimensional computation of PWR reactivity accidents in- 

duced by thermal-hydraulic transients, 20:12766 (R;FR) 
PRASEODYMIUM 
Synthesis and properties of lanthanide-exchanged Preyssler’s 
heteropolyanions, 20:13298 (R;US) 

PREAMPLIFIERS 

Irradiation study on GEM IPC preamp/shaper, 20:13552 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 

See ATMOSPHERIC PRECIPITATIONS 
PREPARATION (SAMPLE) 

See SAMPLE PREPARATION 
PRESSURE (PLASMA) 

See PLASMA PRESSURE 
PRESSURE DROP 

Standardization of the methodology used for fuel pressure drop 
evaluation to improve hydraulic calculation of heterogeneous 
cores, 20:12851 (R;FR) 

PRESSURE GAGES 

A CMOS-compatible, surface-micromachined pressure sensor 
for aqueous ultrasonic application, 20:13720 (R;US) 

Micromachined sensor and actuator research at the Microelec- 
tronics Development Laboratory, 20:13721 (R;US) 


PRODUCTION REACTORS 


PRESSURE TUBES 

Pressure tube testing test plan document production assurance 

program, 20:12934 (R;US) 
PRESSURE VESSELS 

Biaxial loading effects on fracture toughness of reactor pressure 
vessel steel, 20:13201 (R;US) 

Conversion of fracture toughness testing values from small 
scale three point bending test specimens to small scale yield- 
ing state (SSY) by elastic-plastic stress analysis, 20:12875 
(R;Fl;In Finnish) 

Gamma ray-induced embrittlement of pressure vessel alloys, 
20:12850 (R;US) 

Image analysis in industrial radiography, 20:12780 (R;FR;In 
French) 

Multidimensional analysis in industrial radiography, 20:12788 
(R;FR;In French) 

Reactor pressure vessel structural integrity research, 20:12852 
(R;US) 

Validity limits in J-resistance curve determination: A computa- 
tional approach to ductile crack growth under large-scale 
yielding conditions. Volume 2, 20:12874 (R;US) 

Validity limits in J-resistance curve determination: An assess- 
ment of the Jy Parameter. Volume 1, 20:12873 (R;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 

See also COOLANT CLEANUP SYSTEMS 

Technical evaluation report TMI action — NUREG-0737 (iI.D.1). 
Relief and safety valve testing, Watts Bar Nuclear Plant, Units 
1 and 2 (Dockets 50-390 and 50-391), 20:12815 (R;US) 

PRIMARY COSMIC RADIATION 

See also COSMIC NUCLEI 

Composition studies with underground detectors, 20:14416 
(IA;HU) 

Determination of primary cosmic composition from X-ray cham- 
ber data, 20:14414 (IA;HU) 

Primary CR mass composition from muon groups underground 
(Baksan data), 20:14408 (IA;HU) 

Primary mass composition investigation at energies 10*-10” GeV 
and selection of EAS at mountain altitudes, 20:14415 (IA;HU) 

Status of the cosmic ray experiment KASCADE, 20:13645 (IA;HU) 

The peculiarity of the extensive air showers size spectra at the 
mountain level and their connection with the primary cosmic 
ray energy spectrum at the energies above 10'” eV, 
20:14420 (IA;HU) 

The primary cosmic ray mass composition around the knee of 
the energy spectrum, 20:14418 (IA;HU) 

PROBES 

See also MAGNETIC PROBES 

Evaluation of borehole imaging tools based on field data, 
20:12655 (IA;JP;in Japanese) 

PROCEEDINGS 

Proceeding of the 33rd SICE (the Society of Instrument and 
Control Engineers) Annual Conference, 20:13714 (I;JP) 

Proceedings of the 33rd SICE (the Society of Instrument and 
Control Engineers) Annual Conference, 20:13715 (I;JP;In 
Japanese) 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 

See ISOTOPE PRODUCTION 
PRODUCTION REACTORS 

See also PLUTONIUM PRODUCTION REACTORS 

NYX fabrication manuals: General information September 21, 
1951—December 11, 1953, _0:12938 (R;US) 

New Production Reactor Site characterization. Volume 3, NPR 
Site geologic report, 20:12886 (R;US) 
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PRODUCTION REACTORS 


Options for monitoring the US Russian bilateral cutoff agree- 
ment on shutdown of plutonium production reactors, 
20:13147 (R;US) 

Report of material and equipment section’s activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 1: Paragraphs 1— 
14, 20:12940 (R;US) 

Report of material and equipment section’s activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 3, 20:12939 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 3, 20:12941 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 3, 20:12939 (R;US) 

Report of material and equipment section’s activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 3, 20:12941 (R;US) 

PROFESSIONAL PERSONNEL 
The Natural Science Institute for Teachers of Minority Students: 
Performance report, 20:14600 (R;US) 
PROFESSIONS 
See OCCUPATIONS 
PROGRAMMING 
See also PARALLEL PROCESSING 
VECTOR PROCESSING 
Three dimensional inversion for resistivity method, 20:12683 
(IA;JP;ln Japanese) 
PROJECT (CASTLE) 
See CASTLE PROJECT 
PROJECT SUNSHINE 
See SUNSHINE PROJECT 
PROLIFERATION RESISTANT MOLTEN SALT/METAL EXTRAC- 
TION 
See REPROCESSING 
PROMEX PROCESS 
See REPROCESSING 
PROMPT GAMMA RADIATION 
208 Pb(n,pxny) reactions for neutron energies up to 200 MeV, 
20:14392 (R;US) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Winter fuels report. Week ending: March 3, 1995, 20:13061 
(R;US) 

PROPERTIES (MECHANICAL) 

See MECHANICAL PROPERTIES 
PROPERTY TAX EXEMPTION 

See FINANCIAL INCENTIVES 
PROTECTION 

See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE CLOTHING 

Protective clothing based on permselective membrane and car- 
bon adsorption, 20:13351 (R;US) 

PROTECTIVE COATINGS 

Nanoindentation and nanoscratching of hard coating materials 

for magnetic disks, 20:13220 (R;US) 
PROTEIN STRUCTURE 
Parallel continuation-based global optimization for molecular 
conformation and protein folding, 20:13880 (R;US) 
PROTEINS 
See also ALBUMINS 
CYTOCHROMES 

A study of acute phase and transport protein synthesis in under- 
nourished men using simulated infection and uniformly 
15N-labelled Spirulina Platenses, 20:14008 (RA;XA) 

Acute phase and transport protein synthesis in simulated infec- 
tion in undernourished men using uniformly labelled Spirulina 
Platensis, 20:14009 (RA;XA) 

Effect of altitude on protein metabolism in Bolivian children, 
20:14012 (RA;XA) 
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Expression-PCR: A rapid method for in vitro expression of PCR 
products, 20:13923 (RA;XA) 

Fourier transform infrared studies in solid egg white lysozyme, 
20:13313 (R;XA) 

Radioiodination of proteins in solution, 20:13332 (RA;XA) 

The limits of adaptation of functional protein synthesis to sever 
undernutrition, 20:14015 (RA;XA) 

PROTON REACTIONS 

Calculation of nuclear data for incident energies to 200 MeV 
with the FKK-GNASH code system, 20:14389 (RA;US) 

The LAHET code system: Introduction, development, and 
benchmarking, 20:14391 (RA;US) 

PROTON-ANTIPROTON INTERACTIONS 

Measurements of Ac, (pp) and Ac; (pp) at 200 GeV/c, 20:14249 
(R;US) 

Squark production at the Tevatron, 20:14275 (R;DE) 

The high energy behavior of the forward scattering parameters 
— Otot, p, and B, 20:14250 (R;US) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-NEUTRON INTERACTIONS 

Measurement of spin abservables in neutron-proton elastic 
scattering, 20:14297 (RA;RU) 

The experimental study of np elastic scattering amplitudes at 16 
MeV, 20:14296 (RA;RU) 

PROTON-PROTON INTERACTIONS 

A search for centrally produced non-qq mesons in proton-proton 
interaction at 450 GeV/c using the CERN Q spectrometer, 
20:14298 (RA;RU) 

Determination of NN-scattering amplitudes in the energy region 
from 1.1 to 2.7 GeV and search for a structure around T- 
ki,=2.1 GeV, 20:14295 (RA;RU) 

MARS12 code system, 20:13458 (RA;US) 

Measurement of single-spin assymetry in the reaction pp->7°X 
at 90 deg in the c.m.s at 70 GeV/c, 20:14303 (RA;RU) 

Measurement of spin observation in pp->pK+Y, 20:14292 
(RA;RU) 

Measurements of Ac, (pp) and Ao; (pp) at 200 GeV/c, 20:14249 
(R;US) 

Search for narrow dibaryon resonances in the proton-proton 
bremmsstrahiung reaction at energy below the pion threshold, 
20:14290 (RA;RU) 

Study of spin effects at 400 to 3000 GeV using an internal jet 
target at UNK, 20:14302 (RA;RU) 

The high energy behavior of the forward scattering parameters 
— ott, p, and B, 20:14250 (R;US) 

PROTONS 
See also COSMIC PROTONS 
SOLAR PROTONS 
Extraction of the gluon density of the proton at small x, 
20:14270 (R;DE) 

PRTR REACTOR 

PRTR ion exchange vault column sampling, 20:12975 (R;US) 
PSI RESONANCES 

See MESONS 
PSI-4300 RESONANCES 

See MESONS 
PSORIASIS 

UV-treatment in dermatology. Equipment and methods in Nor- 
wegian university hospitals, 20:13905 (R;NO;In Norwegian) 

PUBLIC HEALTH 

Indoor air. Seminar of Zentrale Informationsstelle, Umweltber- 

atung Bayern. Vol. 2, 20:14071 (1;DE;In German) 
PUBLIC RELATIONS 

identifying, meeting, and assessing customer expectations, 
20:12487 (R;US) 

Plan for increasing public participation in cleanup decisions for 
the Los Alamos National Laboratory, 20:12549 (R;US) 

PUBLIC TRANSPORTATION SYSTEMS 

See TRANSPORTATION SYSTEMS 

PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 





DSM shareholder incentives: Current designs and economic 
theory, 20:12997 (R;US) 

PUGET SOUND NAVAL SHIPYARD 
See MAINTENANCE FACILITIES 
PULMONARY CANCER 

See CARCINOMAS 
PULMONARY LAVAGE 

See LUNGS 
PULPS 

See SLURRIES 
PULSATING VARIABLE STARS 

Precision asteroseismology of DAV (ZZ CETI) white dwarf stars, 

20:14183 (R;US) 
PULSATOR STELLARATOR 
See STELLARATORS 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED D-T REACTORS 
ICRF heating of deuterium-tritium plasmas in TFTR, 20:14534 
(R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 

Combustion of pulverized coal in vortex structures. Quarterly 
progress report No. 5, October 1, 1994—December 31, 1994, 
20:12069 (R;US) 

PUMP TURBINES 
Field performance of cavitation erosion resistant alloy on 
pumped-storage hydroturbine, 20:12627 (R;US) 
PUMPS 
See also VACUUM PUMPS 
WATER PUMPS 

101-SY Dome pressure issues surrounding mitigation pump de- 
contamination during removal, 20:12413 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 1 testing, 20:12569 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 2 testing, 20:12570 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 3 testing, 20:12571 (R;US) 

Closed out tank 241-SY-101 DACS System Change Request 
No. 301-400, 20:12399 (R;US) 

Cradle modification for hydraulic ram, 20:12405 (R;US) 

Functional design criteria 241-AP-102 Flexible Receiver Sys- 
tem, 20:13371 (R;US) 

Jet mixer pump testing in Hanford Tank 241-SY-101, 20:12322 
(R;US) 

Mechanical seals qualification procedure of the main pumps of 
nuclear power plants in France, 20:12790 (R;FR;In French) 

Miscellaneous component design for Tank 241SY101 pump re- 
moval, 20:12406 (R;US) 

Monitoring of large rotating machines at EDF, 20:12811 
(R;FR;In French) 

Nuclear plant components: mechanical analysis and lifetime 
evaluation, 20:12796 (R;FR;In French) 

Segmentation of turbo generator and reactor coolant pump vi- 
bratory patterns: a syntactic pattern recognition approach, 
20:12786 (R;FR;In French) 

Sicle software. Pumps and blowers modelling, 20:12853 
(R;FR;In French) 

PUNCHED CARDS 
See MEMORY DEVICES 
PUREX PROCESS 

PUREX low-level waste radionuclide characterization, 20:12361 

(R;US) 
PURIFICATION 

See also HOT GAS CLEANUP 

Development of water purification technologies for intensive fish 
culture. 11. Material balance in the fish culture system and 
evaluation of physical-chemical treatment, 20:13863 (R;JP;In 
Japanese) 

PWR TYPE REACTORS 
See also ARDENNES B-1 REACTOR 
BORSSELE REACTOR 


PWR TYPE REACTORS 
In Core Instruments 


CATTENOM-1 REACTOR 
CATTENOM-2 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
PNPP-1 REACTOR 
SURRY-1 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
VOGTLE-1 REACTOR 
VOGTLE-2 REACTOR 
WWER TYPE REACTORS 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
Administrative Procedures 

Safety and application of procedures or: how do "they” have to 
use operating procedures in nuclear power plants, 20:12768 
(R;FR;In French) 

Alternators 

Monitoring large rotating machines at EDF, 20:12787 (R;FR;In 
French) 

Auxiliary Water Systems 

Influence of the molecular structure on hydrolysability of unsatu- 
rated polyesters, 20:12806 (R;FR;in French) 

Computer Networks 

Network management for 900-1300 MW PWR power pliant in- 

dustrial network, 20:12813 (R;FR;In French) 
Computerized Control Systems 

Evaluation methods for the | and C safety softwares of nuclear 

power plants, 20:12880 (RA;XA) 
Containment Buildings 

Seismic response based on transient calculations. Spectral and 

stochastic methods, 20:12777 (R;FR;In French) 
Control Elements 

Computation of impact-friction interaction between a vibrating 
tube and its loose supports, 20:12805 (R;FR;In French) 

Wear of control rod cluster assemblies and of instrumentation 
thimbles: first results obtained with the vibrateau wear simula- 
tor, 20:12809 (R;FR;Iin French) 

Cranes 

Seismic response of sliding structures: preliminary seismic tests 

on a travelling crane mockup, 20:12808 (R;FR;In French) 
Departure Nucleate Bolling 

Comparison of the two thermal-hydraulic codes Thyc and Vipre- 
02 on Vatican experiment, 20:12792 (R;FR;In French) 

Thyc, a 3D thermal-hydraulic code for rod bundies. Recent de- 
velopments and validation tests, 20:12789 (R;FR;In French) 

Electric Generators 

Segmentation of turbo generator and reactor coolant pump vi- 
bratory patterns: a syntactic pattern recognition approach, 
20:12786 (R;FR;In French) 

Fluid-Structure Interactions 

A numerical model for fluid-structure coupling of a confined 
cylinder submitted to an axial annular flow, 20:12784 (R;FR;In 
French) 

Fuel Assemblies 

PWR fuel physico chemistry. Improvements of the Sage code to 
compute thermochemical balance in PWR fuel, 20:12785 
(R;FR;In French) 

Very fast isotopic and mass balance calculations used for strate- 
gic planing of the nuclear fuel cycle, 20:12770 (R;FR;In French) 

Fuel Cans 

Wear of control rod cluster assemblies and of instrumentation 
thimbles: first results obtained with the vibrateau wear simula- 
tor, 20:12809 (R;FR;In French) 

Fuel Pellets 

Microstructure of UO2 in a wide range of burnups and tempera- 
tures impacts on fission gas release mechanisms, 20:12764 
(R;FR) 

In Core instruments 

Wear of control rod cluster assemblies and of instrumentation 
thimbles: first results obtained with the vibrateau wear simula- 
tor, 20:12809 (R;FR;in French) 
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PWR TYPE REACTORS 
Licensing Procedures 


Licensing Procedures 
Nuclear Regulatory Commission issuances, January 1995. Vol- 
ume 41, Number 1, 20:12837 (R;US) 
Mechanical Vibrations 
Thyc, a 3D thermal-hydraulic code for rod bundles. Recent de- 
velopments and validation tests, 20:12789 (R;FR;In French) 
Meltdown 
Accident source terms for Light-Water Nuclear Power Plants. Fi- 
nal report, 20:12970 (R;US) 
integration of KESS III models in ATHLET-CD and contributions to 
program verification. Final report, 20:12958 (R;DE;In German) 
Melcor Benchmarking Against Integral Severe Fuel Damage 
Tests, 20:12948 (R;US) 
Modelling and code development for improved description of fis- 
sion product and aerosol release in the reactor core of a LWR 


during core heatup and core degradation phase. Final report, 
20:12959 (R;DE;In German) 


Software concepts for the build-up of complex systems - selec- 
tion and realization taking as example a program system for 
calculation of hypothetical core meltdown accidents, 
20:12960 (R;DE;in German) 

Mixed Oxide Fuels 
Pin by pin calculation, 20:12769 (R;FR;In French) 
Pipes 

Estimation of piping temperature fluctuations based on external 
strain measurements, 20:12767 (R;FR;In French) 

Numerical and experimental analysis of the vibratory behavior of 
a nuclear power plant piping system excitated by a pump, 
20:12798 (R;FR;In French) 

Power Demand 

Simulation of the operation of a 900 MW PWR nuclear power 

station in the Casoar project, 20:12794 (R;FR;In French) 
Power Distribution 


Comparative study of polynomial and analytic nodal methods, 
20:12771 (R;FR;In French) 


Pin by pin calculation, 20:12769 (R;FR;In French) 
Power-Cooling-Mismatch Accidents 

Three dimensional computation of PWR reactivity accidents in- 

duced by thermal-hydraulic transients, 20:12766 (R;FR) 
Pressure Vessels 

Image analysis in industrial radiography, 20:12780 (R;FR;In 
French) 

Multidimensional analysis in industrial radiography, 20:12788 
(R;FR;In French) 

Pumps 

Mechanical seals qualification procedure of the main pumps of 
nuclear power plants in France, 20:12790 (R;FR;In French) 

Monitoring of large rotating machines at EDF, 20:12811 
(R;FR;In French) 

Nuclear plant components: mechanical analysis and lifetime 
evaluation, 20:12796 (R;FR;In French) 

Segmentation of turbo generator and reactor coolant pump vi- 
bratory patterns: a syntactic pattern recognition approach, 
20:12786 (R;FR;In French) 

Reactor Components 

Damage and lifetime evaluation of three dimensional components 
subjected to complex loadings, 20:12783 (R;FR;In French) 

Development of reliability centered maintenance methods and 
tools, 20:12774 (R;FR;In French) 

Two examples of equipment reliability assessment based on 
corrective and preventive maintenance feedback, 20:12772 
(R;FR;In French) 

Reactor Cores 

French experimental facilities for measurements of transverse 
flows and assessment of the corresponding risk of vibrations 
in heterogeneous cores, 20:12765 (R;FR) 

Reactor Maintenance 

Development of reliability centered maintenance methods and 

tools, 20:12774 (R;FR;In French) 
Reactor Monitoring Systems 

Signal and image processing for monitoring and testing at EDF, 

20:12779 (R;FR;In French) 
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Reactor Operation 

Simulation of the operation of a 900 MW PWR nuclear power 

station in the Casoar project, 20:12794 (R;FR;In French) 
Reactor Safety 

Contribution of operating feedback to probabilistic safety stud- 
ies, 20:12773 (R;FR;In French) 

Living PSA issues in France on pressurized water reactors, 
20:12956 (R;FR;In French) 

Safety and application of procedures or: how do "they” have to 
use operating procedures in nuclear power plants, 20:12768 
(R;FR;In French) 

Ways of improving safety for future PWRs in France, 20:12763 
(R;FR) 

Reactor Shutdown 
Assessment of ultrasim, 20:12804 (R;FR;In French) 
Rhr Systems 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:12946 (R;US) 

Risk Assessment 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:12946 (R;US) 

Living PSA issues in France on pressurized water reactors, 
20:12956 (R;FR;In French) 

Satety Analysis 

MELCOR 1.8.3 assessment: CSE containment spray experi- 

ments, 20:12762 (R;US) 
Specifications 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:12946 (R;US) 

Steam Generators 

Application of probabilistic fracture mechanics to optimize the 
maintenance of PWR steam generator tubes, 20:12807 
(R;FR;In French) 

Automated eddy current signal processing: operation between 


declarative and procedural programming, 20:12812 (R;FR;In 
French) 


Choked flow through cracks, 20:12799 (R;FR;In French) 


Effect of shot peening on steam generator tube cracking risks, 
20:12800 (R;FR;In French) 


Fretting wear of steam generator tubes: high-temperature tests 
on AECL rig, 20:12797 (R;FR;In French) 

Statistical evaluation of the effects of shot-peening on stress 
corrosion of alloy 600 in PWR steam generators, 20:12795 
(R;FR;In French) 

Water and steam tightness tests of expanded graphite static 
gaskets for nuclear power plant steam generators, 20:12776 
(R;FR;In French) 

Steam Turbines 

Monitoring large rotating machines at EDF, 20:12787 (R;FR;In 
French) 

Through-flow analysis of steam turbines operating under partial 
admission, 20:12801 (R;FR;In French) 

Use of a microvideo probe to measure the size and velocity of wa- 
ter droplets in EDF steam turbines, 20:12778 (R;FR;In French) 

Turbogenerators 

Monitoring of large rotating machines at EDF, 20:12811 

(R;FR;In French) 
Two-Phase Flow 

Fine numerical modelling of thermohydraulic phenomena in 

EDF PWR reactors, 20:12791 (R;FR;In French) 
Uses 

Potential for use of all-MOX fuel in existing and evolution- 

ary/advanced LWRs in the United States, 20:12578 (R;US) 
Valves 

Design of aseismic class components: measurement of fre- 
quency parameters and optimization of analytical models, 
20:12775 (R;FR;In French) 

Water Pumps 


Materials for water pump mechanical seals, 20:12802 (R;FR;In 
French) 





PYRIDINE 

Magnetic resonance imaging of solvent transport in polymer net- 

works, 20:13241 (R;US) 
PYRITE 

Near-neutral oxidation of pyrite in coal slurry solids. [Quarterly] 
technical report, September 1—November 30, 1994, 20:12034 
(R;US) 

Oxidation of coal and coal pyrite mechanisms and influence 
on surface characteristics. Technical progress report, 
September—November 30, 1994, 20:12010 (R;US) 

PYRITES 

See PYRITE 
PYROCARBON 

See PYROLYTIC CARBON 
PYROCHEMICAL REPROCESSING 

Pyrochemical processing of DOE spent nuclear fuel, 20:12148 
(R;US) 

PYROLYTIC CARBON 

Deuterium thermodesorption from pyrographite materials., 

20:13263 (IA;UA;In Russian) 
PYROLYTIC OILS 

Biomass pyrolysis oil properties and combustion meeting, 

20:12620 (R;US) 
PYROTECHNIC DEVICES 
lron/potassium perchlorate pellet burn rate measurements, 
20:13728 (R;US) 
PYROTEK PROCESS 
See WASTE PROCESSING 
PZT 

Vacancy related defects in thin film Pb(ZrTi)O3 materials, 

20:13210 (R;US) 
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QATAR 
Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 
QacD 
See QUANTUM CHROMODYNAMICS 
QUADRUPOLE LINACS 
Carbon ion and high intensity acceleration test of TIT heavy ion 
RFQ linac, 20:13475 (RA;JP;In Japanese) 
Design of a transport system for heavy-ion-induced plasmas ex- 
periments at TIT-RFQ, 20:13502 (RA;JP;In Japanese) 
RF system for the BTA, 20:13513 (RA;JP;in Japanese) 
QUALITATIVE CHEMICAL ANALYSIS 
The Sort on Radioactive Waste Type model: A method to sort 
single-shell tanks into characteristic groups. Revision 2, 
20:12315 (R;US) 
QUANTITY RATIO 
See CONCENTRATION RATIO 
QUANTUM CHROMODYNAMICS 
A note on the QCD corrections to forward-backward asymme- 
tries of heavy-quark jets in Z decays, 20:14273 (R;DE) 
Current issues in perturbative QCD, 20:14246 (R;US) 
Efficient analytic computation of higher-order QCD amplitudes, 
20:14247 (R;US) 
Extraction of the gluon density of the proton at small x, 
20:14270 (R;DE) 
Lattice QCD calculation using VPP500, 20:14232 (R;US) 
Photoproduction of jets at HERA: comparison of next-to-leading 
order calculation with ZEUS data, 20:14280 (R;DE) 
Squark production at the Tevatron, 20:14275 (R;DE) 
The BFKL pomeron in deep inelastic diffractive dissociation 
near t = 0, 20:14281 (R;DE) 
Towards a lattice calculation of the nucleon structure functions, 
20:14278 (R;DE) 
QUANTUM ELECTRODYNAMICS 
Proof of the relativistic covariance of the fermion Green function 
in QED, 20:14245 (R;XA) 
Pseudoscalar correlators and the problem of the chiral limit in the 
compact lattice QED with Wilson fermions, 20:14206 (R;DE) 


RADAR 


QED on curved background and on manifolds with boundaries: 
Unitarity versus covariance, 20:14243 (R;XA) 
The free energy of hot QED at three and a half loops, 20:14231 
(R;US) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
Affine toda field theory on a half-line, 20:14226 (R;JP) 
On the overlap formulation of chiral gauge theory, 20:14218 
(R;XA) 
Proof of Polyakov conjecture on supercomplex plane, 20:14208 
(R;XA) 
QUANTUM MECHANICS 
Gutzwiller’s octagon and the triangular billiard T*(2,3,8) as mod- 
els for the quantization of chaotic systems by Selberg’s trace 
formula, 20:14129 (R;DE) 
On the role of non-periodic orbits in the semiclassical quantiza- 
tion of the truncated hyperbola billiard, 20:14128 (R;DE) 
Quantum canonical transformations revisited, 20:14149 (R;XA) 
Studies of particles statistics in one and two dimensions, based 
on the quantization methods of Heisenberg, Schroedinger 
and Feynman, 20:14161 (R;NO) 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Aspects of strangeness, 20:14252 (R;US) 
QUARK MODEL 
See also COLOR MODEL 
FLAVOR MODEL 
STRING MODELS 
An introduction to the heavy quark effective theory, 20:14244 
(R;XA) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKS 
A search for excited fermions in electron-proton collisions at 
HERA, 20:14268 (R;DE) 
Inclusive hadronic production of the B. meson via heavy quark 
fragmentation, 20:14284 (R;US) 
QUASILINEAR PROBLEMS 
Integrating the QMR method with first principles material sci- 
ence application code, 20:14322 (R;US) 


R 


R CODES 
REACT. Graphite Corrosion Computer Code, 20:14639 (CM;US) 
R-1650 RESONANCES 
See MESONS 
RABIES 
Pathogen detection by the polymerase chain reaction, 20:13895 
(RA;XA) 
RACIAL GROUPS 
See MINORITY GROUPS 
RADAR 
See also OPTICAL RADAR 
SYNTHETIC-APERTURE RADAR 
Borehole radar. Part 3. Travel time and amplitude characteris- 
tics from cross-hole measurement in the soil ground, 
20:13408 (IA;JP;in Japanese) 
Consideration of tomographic inversion and resolution in bore- 
hole radar, 20:13708 (IA;JP;in Japanese) 
Investigation of cavity behind concrete lining using ground prob- 
ing radar mounted on research vehicle (RAPIDAS), 20:13407 
(IA;JP;In Japanese) 
Theoretical study of limitation on the locating distance of a bore- 
hole radar, 20:13409 (IA;JP;ln Japanese) 
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RADIANT HEAT TRANSFER 


RADIANT HEAT TRANSFER 

FURN3D: Computer code for radiative heat transfer in pulver- 
ized coal furnaces, 20:12062 (R;US) 

The use of high-performance computing to solve participating 
media radiative heat transfer problems-results of an NSF 
workshop, 20:13388 (R;US) 

RADIATION ACCIDENTS 

Application of a geographic information system for radiologic 
emergency response, 20:12536 (R;US) 

Nuclear information in Finmark. Research concerning public 
need for information about nuclear fallout and nuclear emer- 
gency preparedness, 20:13032 (R;NO;In Norwegian) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment. Volume 3, 
Appendices C, D, E, F, and G, 20:12893 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, appendices 
A and B, 20:12892 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, main report, 
20:12891 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment. Volume 3, 
Appendices C, D, E, F, and G, 20:12893 (R;US) 

Reference computations of public dose and cancer risk from air- 
bome releases of plutonium. Nuclear safety technical report, 
20:12475 (R;US) 

Sandia Lightning Simulation Facility Building 888. Hazards as- 
sessment document, 20:12557 (R;US) 

Study of evacuation times based on recent accident history, 
20:12554 (R;US) 

RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 
See also CHARGED PARTICLE DETECTION 
COSMIC RAY DETECTION 
GAMMA DETECTION 
NEUTRINO DETECTION 
NEUTRON DETECTION 
X-RAY DETECTION 
State of contamination of French food produces by artificial ra- 
dionuclides, 20:13919 (RA;FR;In French) 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
GAS TRACK DETECTORS 
GEIGER-MUELLER COUNTERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
RADIOMETERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
STREAK CAMERAS 
Biological Shielding 
Radiations levels in the SSCL experimental halls, 20:13460 
(RA;US) 
Colliding Beams 
The AMY ’Vertex Detector’, 20:13674 (RA;JP) 
The H1 detector at HERA, 20:13609 (R;DE) 
Computerized Simulation 

BEGET: The B-Factory Event Generator Version 21, 20:13696 
(R;US) 

Estimates of neutron fluence for the SDC detector, 20:13680 
(RA;US) 

Radiation calculations using LAHET/MCNP/CINDER9O, 
20:13456 (RA;US) 

The GEANT-CALOR interface, 20:13677 (RA;US) 

Design 

Alpha characterization inside pipes using ion-transport technol- 

ogy, 20:13683 (R;US) 
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Amorphous silicon pixel radiation detectors and associated thin 
film transistor electronics readout, 20:13686 (R;US) 
Design of a new portable fork detector for research reactor 
spent fuel, 20:13682 (R;US) 
FLUKA92, 20:13457 (RA;US) 
The GEANT-CALOR interface, 20:13677 (RA;US) 
The physics program and status of the SLAC B-Factory and de- 
tector, 20:14307 (R;US) 
Diamonds 
Diamond thin film detector response to X radiation, 20:13562 
(RA;FR;Iin French) 
G Codes 
Design of a new portable fork detector for research reactor 
spent fuel, 20:13682 (R;US) 
Integrated Circuits 
Irradiation study on GEM IPC preamp/shaper, 20:13552 (R;US) 
Neutron Fluence 
Estimates of neutron fluence for the SDC detector, 20:13680 
(RA;US) 
Noise 
Accelerator/experiment interface at SSC, 20:13452 (RA;US) 
Particle Losses 
Accelerator/experiment interface at SSC, 20:13452 (RA;US) 
Performance Testing 
Plan for the testing of radiation measurement instrumentation in- 
tended for use at an excavation site, 20:13836 (R;US) 
Positioning 
Characterization of radioactive contamination inside pipes with 
the Pipe Explorer™ system, 20:13614 (R;US) 
Preamplifiers 
Irradiation study on GEM IPC preamp/shaper, 20:13552 (R;US) 
Radiation Transport 
FLUKA92, 20:13457 (RA;US) 
Radioactivation 
Extension of SSC-SR-1033 approach to radioactivation in LHC 
and SSC detectors, 20:13681 (RA;US) 
Testing 
Acceptance test report for the 241-SY-101 Flexible Receiver 
Gamma Detector System, 20:13701 (R;US) 
Project W-151 flexible receiver radiation detector system accep- 
tance test plan. Revision 1, 20:13700 (R;US) 
Time Measurement 
Development of a fast time-to-digital converter (TDC) using a 
programmable gate array, 20:13658 (R;JP) 
RADIATION DOSE DISTRIBUTIONS 
A minority opinion, 20:14425 (RA;US) 
Monte Carlo techniques for proton radiation therapy facilities, 
20:14045 (RA;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 


RADIATION DOSES 


A minority opinion, 20:14425 (RA;US) 

Dose assessment of an accidental exposure at the IPNS, 
20:14028 (R;US) 

Measurement of environmental radiation exposure rates from 
Vernita, Hanford Reach, and Richland area shores. Adden- 
dum 1, 20:13782 (R;US) 

PCDOSE. Radioactive Dose Assessment and NRC Verification 
of Licensee Dose Calculation, 20:14659 (CM;US) 

Reference computations of public dose and cancer risk from air- 
borne releases of plutonium. Nuclear safety technical report, 
20:12475 (R;US) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 

Reference computations of public dose and cancer risk from air- 
borne releases of plutonium. Nuclear safety technical report, 
20:12475 (R;US) 

RADIATION HYGIENE 

See RADIATION PROTECTION 
RADIATION MONITORING 

See also PERSONNEL MONITORING 





Low level environmental measurements by gamma _ spec- 
troscopy, 20:13599 (RA;FR;In French) 
Technical assessment of compliance with work place air sam- 
pling requirements at T Plant. Revision No. 1, 20:12566 (R;US) 
RADIATION MONITORS 
See also SURVEY MONITORS 
A real-time alpha monitoring system for radioactive liquid waste, 
20:13684 (R;US) 
Two perspectives on a successful lab/industry technology trans- 
fer, 20:13023 (R;US) 
RADIATION PROTECTION 
ALARA training at INSTN, 20:14029 (R;FR;In French) 
Contamination control training for biomedical facilities, 20:14062 
(R;US) 
Incorporation monitoring at KfK by measurements of the room 
air activity concentration, 20:13675 (R;DE;In German) 
Instructor qualification for radiation safety training at a national 
laboratory, 20:14061 (R;US) 
Research plan for external radiation protection research 
1994/95, 20:14059 (R;SE;In Swedish) 
Verification and validation guidelines for high integrity systems. 
Volume 1, 20:14668 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also GAMMA SOURCES 
SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 
Swords to plowshares: Shock wave applications to advanced 
lithography, 20:13432 (R;US) 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
Activities of the Radiation Shielding Information Center and a re- 
port on codes/data for high energy radiation transport, 
20:13455 (RA;US) 
Simulating radiation environments with MCNP, 20:14426 (RA;US) 
RADIATIONS 
See also ELECTROMAGNETIC RADIATION 
IONIZING RADIATIONS 
SOLAR RADIATION 
Radiations in space and global environment, 20:13008 (IA;JP;In 
Japanese) 
RADICIDATION 
Recent food irradiation studies in Japan. In relation to whole- 
someness aspects and detection methods, 20:14002 
(IA;JP;In Japanese) 
RADIO EQUIPMENT 
High-frequency fields - sources and exposure, 20:14102 
(IA;DE;In German) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Development and calibration of an on-line aerosol monitor for 
PHEBUS test FPT1, 20:13767 (R;US) 
Final report of fugitive and diffuse emissions evaluations at the 
Hanford Site, CY 1994, 20:12482 (R;US) 
Single point aerosol sampling: Evaluation of mixing and probe 
performance in a nuclear stack, 20:12462 (R;US) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
200 Area treated effluent disposal facility operational test speci- 
fication, 20:12480 (R;US) 
Glass Science tutorial lecture No. 5: Historical review of US- 
DOE tank waste management, 20:12351 (R;US) 
Limited field investigation report for the 100-NR-1 operable unit. 
Draft A, 20:12517 (R;US) 
PCDOSE. Radioactive Dose Assessment and NRC Verification 
of Licensee Dose Calculation, 20:14659 (CM;US) 
Remedial investigation/feasibility study report for Lower Watts 
Bar Reservoir Operable Unit, 20:12510 (R;US) 


RADIOACTIVE WASTE DISPOSAL 
Natural Analogue 


Sampling and analysis plan for the site characterization of the 
waste area Grouping 1 groundwater operable unit at Oak 
Ridge National Laboratory, 20:12473 (R;US) 

Sandia Administrative Micrographics Facility, Building 802: Haz- 
ards assessment document, 20:12556 (R;US) 

RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 
RADIOACTIVE ION BEAMS 

Application to the Spiral project at Ganil of a new kind of large 
acceptance mass separator, 20:13494 (R;FR) 

Frontiers in nuclear physics and nuclear astrophysics with ra- 
dioactive nuclear beams, 20:14422 (RA;JP) 

LIONS: a new set of Fortran 90 codes for the SPIRAL project at 
GANIL, 20:13471 (R;FR) 

RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Assessment of the performance of the SMERF indoor fire facility 
with the use of an active calorimeter, 20:13358 (R;US) 

Contamination control training for biomedical facilities, 20:14062 
(R;US) 

Environmental report 1993, 20:12477 (R;US) 

Impacts on health and safety from transfer/consolidation of nu- 
clear materials and hazardous chemicals, 20:12553 (R;US) 

Review of the Vortec soil remediation demonstration program, 
20:12507 (R;US) 

Study of evacuation times based on recent accident history, 
20:12554 (R;US) 

Test Plan for Westinghouse Hanford Company's Hedgehog 
Shielded Container, Docket 94-39-7A, Type A Container, 
20:13368 (R;US) 

Validation calculations in support of transportation safety analy- 
ses, 20:13341 (R:US) 

RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACER LOGGING 

Use of radioactive and activable tracers in steel making plants, 

20:12587 (RA;FR;In French) 
RADIOACTIVE WASTE DISPOSAL 

Qualifying radioactive waste forms for geologic disposal, 

20:12345 (R;US) 
Appropriate Technology 

Mixed wasted integrated program: Logic diagram, 20:12269 
(R;US) 

Comparative Evaluations 

Immobilized low-level waste disposal options configuration 
study, 20:12429 (R;US) 

Coordinated Research Programs 

1993 Annual progress report for subsidiary agreement No. 2 
(1991-1996) between AECL and US/DOE for a radioac- 
tive waste management technical co-operative program, 
20:12208 (R;US) 

Environmental Effects 

Assessing the radiological impact of past nuclear activities and 
events. Part of the IAEA/CEC co-ordinated research pro- 
gramme on the validation of environmental model predictions 
(VAMP), 20:12887 (R;XA) 

The international arctic seas assessment project (IASAP), 
20:12469 (RA;XA) 

Failure Mode Analysis 

Preliminary analysis of tank 241-C-106 dryout due to large pos- 

tulated leak and vaporization, 20:12349 (R;US) 
Laboratories 

Handling and final disposal of nuclear waste. Hard Rock Labo- 

ratory, 20:12305 (R;SE) 
Natural Analogue 

Compilation of the papers presented at the workshop ‘Natural 
analogues for the ultimate disposal of radioactive wastes’, 
20:12272 (1;DE;in German) 

Issues and tasks of the workshop, 20:12274 (IA;DE;in German) 

Natural analogues for the assessment of long-term safety of un- 
derground waste disposal in evaporites: mass transfers and 
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RADIOACTIVE WASTE DISPOSAL 
Natural Analogue 


immobility of specific components in the basalt/salt-rock con- 
tact zone, 20:12279 (IA;DE;In German) 

Natural analogues: An additional option for long-term-safety 
verification for geological repositories; survey on existing na- 
tional and international studies, 20:12276 (IA;DE;In German) 

Principles for the assessment of tectonic structures as natural 
analogues using geomechanical models, 20:12277 (IA;DE;In 
German) 

Summarizing survey on different types of uranium deposits, 
20:12281 (IA;DE;in German) 

The significance of natural analogues for assessing the long- 
term safety of repositories from a BfS point of view, 20:12275 
(IA;DE;in German) 

Workshop: Welcoming speech, 20:12273 (IA;DE;in German) 

Performance 

Performance assessment experience at Oak Ridge National 

Laboratory, 20:12202 (R;US) 
Planning 

DOE's planning process for mixed low-level waste disposal, 

20:12338 (R;US) 
Public Health 

The approach to individual and collective risk in regard to radia- 
tion and its application to disposal of high level waste, 
20:12341 (R;SE) 

Research Programs 

Handling and final disposal of nuclear waste. Programme for re- 
search development and other measures, 20:12304 (R;SE) 

Proceedings of technical session on research and development 
of geological disposal, 20:12314 (R;JP) 

Treatment and final disposal of nuclear waste. Programme for 
research, development, demonstration and other measures, 
20:12306 (R;SE) 

Safety 

TWRS hydrogen mitigation gas characterization system design 

and fabrication engineering task plan, 20:12416 (R;US) 
Salt Deposits 

Natural phosphates and their binding capacity for heavy metals 

and actinoids, 20:12285 (IA;DE;In German) 
Sealing Materials 

Assessment of long-term stability of bentonite by natural ana- 

logues, 20:12284 (IA;DE;In German) 
Surveillance 

Burrell, Pennsylvania, vicinty property Long-Term Surveillance 

Plan. Final report, 20:12491 (R;US) 
Technology Assessment 
Results after nine years of field testing low-level radioactive 
waste forms using lysimeters, 20:12261 (R;US) 
RADIOACTIVE WASTE FACILITIES 
See also GORLEBEN SALT DOME 
WIPP 
Air Pollution Monitoring 

Characterization of organic air emissions from the Certification 
and Segregation Building and Air Support Weather Shield I! at 
the Radioactive Waste Management Complex, 20:12471 
(R;US) 

Monitoring plan for routine organic air emissions at the Radioac- 
tive Waste Management Complex Waste Storage Facilities, 
20:12470 (R;US) 

Chemical Analysis 

Tank 241-C-101: Tank characterization plan. Revision 1, 

20:12437 (R;US) 
Construction 

340 Facility secondary containment and leak detection, 
20:12392 (R;US) 

Initial pretreatment module safety management plan. Revision 
1, 20:12389 (R;US) 

TBM tunneling on the Yucca Mountain Project, 20:12237 (R;US) 

Criticality 

CSER 94-012: Criticality safety evaluation report for 340 Facil- 

ity, 20:13366 (R;US) 
Data Base Management 

WRAP Module 1 data management system (DMS) software de- 

sign description (SDD), 20:12380 (R;US) 
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Design 
Development and status of the AL Mixed Waste Treatment Plan 
or | love that mobile unit of mine, 20:12296 (R;US) 
Preliminary design requirements document (DRD) for Project 
W-236B, “Initial Pretreatment Module”, 20:12388 (R;US) 
Tank waste remediation system high-level waste vitrification sys- 
tem development and testing requirements, 20:12422 (R;US) 
Electrical Equipment 
Acceptance test procedure: RMW Land Disposal Facility 
Project W-025, 20:12379 (R;US) 
Equipment 
Burial grounds safety equipment list, 20:12425 (R;US) 
Feasibility Studies 
Remedial investigation and feasibility study report for the envi- 
ronmental restoration disposal facility, 20:12246 (R;US) 
Fire Extinguishers 
New raw water supply for B-Plant fire foam system, 20:12572 
(R;US) 
Gas Analysis 
Tank 241-S-111: Tank characterization plan, 20:12448 (R;US) 
Gloveboxes 
Engineering study on conveyor system for HC-21C project, 
20:12359 (R;US) 
HC-21C off-gas test procedure. Revision 1, 20:12362 (R;US) 
Heat Transfer 
Heat transfer studies. Quarterly report, 20:12236 (R;US) 
Manuals 
Operational and maintenance manual, 100 ton hydraulic trailer, 
20:12419 (R;US) 
Mass Transfer 
Tank 241-BX-106: Tank characterization plan, 20:12433 (R;US) 
Materials Handling Equipment 
Standard hydrogen monitoring system-B operation and mainte- 
nance manual, 20:12418 (R;US) 
Measuring Instruments 
Acceptance test procedure: RMW Land Disposal Facility 
Project W-025, 20:12379 (R;US) 
Modifications 
Development of major process improvements for decontamina- 
tion of large, complex, highly radioactive mixed waste items at 
the Hanford Site T Plant, 20:12355 (R;US) 
Off-Gas Systems 
Engineering Task Plan for a vapor treatment system on Tank 
241-C-103, 20:12415 (R;US) 
Pertormance 
Evaluation of a performance assessment methodology for low- 
level radioactive waste disposal facilities: Validation needs. 
Volume 2, 20:12310 (R;US) 
Performance Testing 
Tank waste remediation system high-level waste vitrification sys- 
tem development and testing requirements, 20:12422 (R;US) 
Planning 
Treatment and final disposal of nuclear waste. Siting of a deep 
repository, 20:12307 (R;SE) 
Radiation Protection 
Letter report for skyshine abatement assessment. Draft A, 
20:12252 (R;US) 
Radionuclide Migration 
Performance assessment methodology as applied to the 
Greater Confinement Disposal site: Preliminary results of the 
third performance iteration, 20:12329 (R;US) 
Tracer studies of radionuclide migration in fractured rock at a 
scale of 1 meter, 20:12300 (R;US) 
Remedial Action 
Desigr/Installation and Structural Integrity Assessment of 
Bethel Valley Low-Level Waste Collection and transfer system 
upgrade for Building 2649 (Transported Waste Receiving Fa- 
cility) at Oak Ridge National Laboratory, 20:12239 (R;US) 
Risk Assessment 
Performance assessment methodology as applied to the 
Greater Confinement Disposal site: Preliminary results of the 
third performance iteration, 20:12329 (R;US) 





Use of a scenario-development procedure to identify potentially 
disruptive scenarios, Greater Confinement Disposal facility, 
Area 5, Nevada Test Site, 20:12330 (R;US) 

Safety 
Burial grounds safety equipment list, 20:12425 (R;US) 
Safety Analysis 

340 Facility secondary containment and leak detection, 
20:12392 (R;US) 

Initial pretreatment module safety management plan. Revision 
1, 20:12389 (R;US) 

Preliminary safety analysis report for the Waste Characteriza- 
tion Facility, 20:12543 (R;US) 

Readiness Assessment Plan, Hanford 200 areas treated efflu- 
ent disposal facilities, 20:12382 (R;US) 

Sampling 

Tank 241-BX-106: Tank characterization plan, 20:12433 (R;US) 

Tank 241-C-101: Tank characterization plan. Revision 1, 
20:12437 (R;US) 

Tank 241-C-201: Tank characterization plan, 20:12441 (R;US) 

Tank 241-C-202: Tank characterization plan, 20:12442 (R;US) 

Tank 241-C-203: Tank characterization plan, 20:12443 (R;US) 

Scrubbers 

Design/installation and structural integrity assessment of Bethel 
Valley low-level waste collection and transfer system upgrade 
for Building 3092 (Central Off-Gas Scrubber Facility) at Oak 
Ridge National Laboratory, 20:12240 (R;US) 

Site Characterization 

Analytical laboratory and mobile sampling platform. Progress re- 
port, October 1, 1994—December 31, 1994, 20:12234 (R;US) 

Identification and characterization of conservative organic trac- 
ers for use as hydrologic tracers for the Yucca Mountain site 
characterization study. Progress report, October 1, 1994— 
December 31, 1994, 20:12235 (R;US) 

lon exchange and dehydration experimental studies of clinop- 
tilolite: Implications to zeolite dating, 20:12289 (R;US) 

Mineralogic variation in drill core UE-25 UZ#16, Yucca Moun- 
tain, Nevada, 20:12286 (R;US) 

Performance assessment methodology as applied to the 
Greater Confinement Disposal site: Preliminary results of the 
third performance iteration, 20:12329 (R;US) 

Remedial investigation and feasibility study report for the envi- 
ronmental restoration disposal facility, 20:12246 (R;US) 

Site Selection 

An overview of international siting programmes for radioactive 
waste disposal facilities: Possible lessons for Sweden, 
20:12340 (R;SE) 

DOE's planning process for mixed low-level waste disposal, 
20:12338 (R;US) 

Start-Up 

Readiness Assessment Plan, Hanford 200 areas treated efflu- 

ent disposal facilities, 20:12382 (R;US) 
Survelliance 

Surveillance Analysis Computer System (SACS): Software re- 

quirements specification (SRS). Revision 2, 20:12401 (R;US) 
Water Treatment 
W-007H B Plant Process Condensate Treatment Facility. Revi- 
sion 3, 20:12378 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 
Avoidable waste management costs, 20:12266 (R;US) 
ENRESA: Second plan of research and development (1991- 

1995): Annual report 1993, 20:12271 (I;ES) 

Evaluation of structural issues related to isolation of the 100- 

KE/100-KW discharge chute, 20:12369 (R;US) 

Glass Science tutorial lecture No. 5: Historical review of US- 

DOE tank waste management, 20:12351 (R;US) 

Hanford Site technical baseline database. Revision 1, 20:14703 

(R;US) 

Low-level waste certification plan for the Lawrence Berkeley 

Laboratory Hazardous Waste Handling Facility. Revision 1, 

20:12302 (R;US) 


RADIOACTIVE WASTE PROCESSING 
Transmutation 


Mixed waste certification plan for the Lawrence Berkeley Labo- 
ratory Hazardous Waste Handling Facility. Revision 1, 
20:12303 (R;US) 

RCRA facility stabilization initiative, 20:12213 (R;US) 

Unit costs of waste management operations, 20:12183 (R;US) 

RADIOACTIVE WASTE PROCESSING 

Evaluation and comparison of SuperLig@® 644, resorcinol- 
formakdehyde and CS-100 ion exchange materials for the 
removal of cesium from simulated alkaline supernate, 
20:12318 (R;US) 

Mercury removal from liquid and solid mixed waste, 20:12205 
(R;US) 

Appropriate Technology 

Environmental management technology demonstration and 
commercialization, 20:13829 (R;US) 

Mixed wasted integrated program: Logic diagram, 20:12269 


Application of glove box robotics to hazardous waste manage- 

ment, 20:12344 (R;US) 
Borosilicate Glass 

An example of toxic effluents treatment: nuclear waste vitrifica- 
tion, 20:12196 (R;FR;In French) 

Experimental investigation of aqueous corrosion of R7T7 nu- 
clear glass at 90 deg C in the presence of humic acids: a 
kinetic approach, 20:12198 (R;FR) 

Thermodynamic and structural models compared with the initial 
dissolution rates of SON glass samples, 20:12197 (R;FR) 

Computerized Control Systems 

Computer-based supervisory control and data acquisition sys- 

tem for the radioactive waste evaporator, 20:12287 (R;US) 
Control Systems 

Project W-049H Collection System Acceptance Test, 20:12381 

(R;US) 
Corrosion 

Formation of clayey mineral by glasses alteration, 20:12195 
(R;FR;In French) 

Data Acquisition Systems 

Computer-based supervisory control and data acquisition sys- 
tem for the radioactive waste evaporator, 20:12287 (R;US) 

Demonstration Programs 

Engineering design and test plan for demonstrating DETOX 
treatment of mixed wastes, 20:12227 (R;US) 

VAC*TRAX vacuum thermal desorption, 20:12225 (R;US) 

Glass 

Formation of clayey mineral by glasses alteration, 20:12195 

(R;FR;In French) 
Humic Acids 

Experimental investigation of aqueous corrosion of R7T7 nu- 
clear glass at 90 deg C in the presence of humic acids: a 
kinetic approach, 20:12198 (R;FR) 

Life-Cycle Cost 

Depleted uranium plasma reduction system study, 20:12152 

(R;US) 
Oxidation 

Corrosion investigation of multilayered ceramics and experi- 
mental nickel alloys in SCWO process environments, 
20:13180 (R;US) 

Pilot Plants 

Hydrothermal Oxidation Hazardous Waste Pilot Plant Test Bed, 

20:12260 (R;US) 
Plutonium 

Gamma spectroscopy measurements of plutonium contained in 

nuclear wastes, 20:12199 (RA;FR;In French) 
Quantitative Chemical Analysis 

Gamma spectroscopy measurements of plutonium contained in 

nuclear wastes, 20:12199 (RA;FR;In French) 
Technology Assessment 

Hydrothermal Oxidation Hazardous Waste Pilot Plant Test Bed, 

20:12260 (R;US) 
Transmutation 

Brief overview of the long-lived radionuclide separation pro- 
cesses developed in France in connection with the spin 
program, 20:12194 (R;FR) 
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RADIOACTIVE WASTE PROCESSING 
Vitrification 


Vitrification 

An example of toxic effluents treatment: nuclear waste vitrifica- 
tion, 20:12196 (R;FR;In French) 

Development and testing of the Minimum Additive Waste Stabi- 
lization (MAWS) system for Fernald wastes. Phase 1, Final 
report, 20:12209 (R;US) 

Technical information report: Plasma mekter operation, reliabil- 
ity, and maintenance analysis, 20:12451 (R;US) 

Test plan for glass melter system technologies for vitrification of 
hign-sodium content low-level radioactive liquid waste, 
Project No. RDD-43288, 20:12453 (R;US) 

Years Living Radioisotopes 

Brief overview of the long-lived radionuclide separation pro- 
cesses developed in France in connection with the spin 
program, 20:12194 (R;FR) 

RADIOACTIVE WASTE STORAGE 
Tank 241-C-204 Tank Characterization Plan, 20:12444 (R;US) 
Alara 
Functions and requirements for the 105 K-East Base Dose Re- 
duction Project, 20:12372 (R;US) 
Data Acquisition 
MIT upgrade acceptance test procedure, 20:12397 (R;US) 
Efficiency 
A concept for increasing the effective capacity of a unit area of a 
geologic repository, 20:12203 (R;US) 
Engineered Safety Systems 
K West basin isolation barrier leak rate test, 20:12367 (R;US) 
Evaluation 

Tank characterization report for single-shell tank 241-C-109, 

20:12409 (R;US) 
Mitigation 

Operational and maintenance manual, 100 ton hydraulic trailer, 

20:12419 (R;US) 
Monitoring 

Functions and requirements for the 105 K-East Base Dose Re- 
duction Project, 20:12372 (R;US) 

MIT upgrade acceptance test procedure, 20:12397 (R;US) 

Radioactive Wastes 
Drum drop test report, 20:12450 (R;US) 
Remedial Action 

Risk-based systems analysis for emerging technologies: Appli- 
cations of a technology risk assessment model to public 
decision making, 20:12324 (R;US) 

Safety Engineering 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 1 testing, 20:12569 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 2 testing, 20:12570 (R;US) 

Acceptance test report, 241-SY-101 Flexible Receiver System, 
Phase 3 testing, 20:12571 (R;US) 

Evaluation of FTIR-based analytical methods for the analysis of 
Hanford Site waste, 20:12357 (R;US) 

Miscellaneous component design for Tank 241SY101 pump re- 
moval, 20:12406 (R;US) 

Operational experience in mitigating flammable gas releases 
from Hanford Site Tank 241-SY-101, 20:12353 (R;US) 

Progress in resolving Hanford Site high-level waste tank safety 
issues, 20:12356 (R;US) 

Safety Standards 

340 Facility secondary containment and leak detection, 

20:12392 (R;US) 
Sampling 

Retained gas sampler interim safety assessment, 20:12293 
(R;US) 

Tank characterization 40-day crust burn for double shell Tank 
241-AW-101, 20:12407 (R;US) 

Seismic Effects 

Evaluation of structural issues related to isolation of the 100- 

KE/100-KW discharge chute, 20:12369 (R;US) 
Seismic Isolation 

Evaluation of structural issues related to isolation of the 100- 

KE/100-KW discharge chute, 20:12369 (R;US) 
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Surveillance 

System design description 241-SY-101 color video camera, 

20:12424 (R;US) 
Tanks 
The Sort on Radioactive Waste Type Model: A method to sort 
single-shell tanks into characteristics groups, 20:12326 (R;US) 
RADIOACTIVE WASTES 

See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

Activity Levels 

CARACO: corrected activity of radioactive substances 
contained in wastes packages - Determination and characteri- 
zation, 20:13576 (RA;FR;In French) 

Nondestructive measures for waste packages characterization. 
CARACO. Correction of radionuclides activity in packages, 
20:13567 (RA;FR;In French) 

Air Transport 

Baseline requirements of the proposed action for the Transporta- 

tion Management Division routing models, 20:12161 (R;US) 
Americium 241 

Measurements of americium 241 contained in wastes, weakly 
contaminated, without fission products, by gamma spec- 
troscopy, 20:13574 (RA;FR;In French) 

Chemical Analysis 

Improved separation techniques for the characterization of ra- 
dioactive waste samples, 20:13282 (R;US) 

Preliminary safety analysis report for the Waste Characteriza- 
tion Facility, 20:12543 (R;US) 

Chemical Composition 
Tank 241-AZ-101 tank characterization plan, 20:12436 (R;US) 
Tank 241-AZ-102 tank characterization plan, 20:12431 (R;US) 
Compiled Data 

Integrated Data Base report—-1993: U.S. spent nuclear fuel and 
radioactive waste inventories, projections, and characteristics. 
Revision 10, 20:12157 (R;US) 

Containers 

Quality Assurance Project Plan for the Gas Generation Testing 

Program at the INEL, 20:12262 (R;US) 
Containment 

340 Facility Secondary Containment and Leak Detection Project 

W-302 Functional Design Criteria, 20:12391 (R;US) 
Dryout 

Preliminary analysis of tank 241-C-106 dryout due to large pos- 

tulated leak and vaporization, 20:12349 (R;US) 
Environmental Impacts 

FY 1995 remedial investigation work plan for Waste Area 
Grouping 2 at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 20:12511 (R;US) 

Environmental Transport 

Slope and bank erosional stability of the Canonsburg, Pennsyl- 
vania, UMTRA disposal site, 20:12464 (R;US) 

The role of plants on isolation barrier systems, 20:12321 (R;US) 

Gaseous Wastes 

Characterization of voic volume VOC concentration in vented 
TRU waste drums. Final report, 20:12268 (R;US) 

Quality Assurance Project Plan for the Gas Generation Testing 
Program at the INEL, 20:12262 (R;US) 

Ground Disposal 

200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 

Interim-status groundwater monitoring plan for the 216-B-63 
trench, 20:12363 (R;US) 

Using high-density magnetic and electromagnetic data for waste 
site characterization: A case study, 20:12335 (R;US) 

Health Hazards 

RCRA corrective action: Action levels and media cleanup stan- 

dards, 20:12215 (R;US) 
Hydrolysis 

A portable system for the treatment of water-reactive mixed 

waste, 20:12297 (R;US) 





Hydrothermal Alteration 
Hydrothermal Oxidation Hazardous Waste Pilot Plant Test Bed, 
20:12260 (R;US) 
Inventories 
Integrated Data Base report-1993: U.S. spent nuclear fuel and 
radioactive waste inventories, projections, and characteristics. 
Revision 10, 20:12157 (R;US) 
Isotope Ratio 
CARACO: corrected activity of radioactive substances 
contained in wastes packages - Determination and characteri- 
zation, 20:13576 (RA;FR;In French) 
Measurement of plutonium, americium, and uranium mass con- 
tained in waste packages, 20:13577 (RA;FR;In French) 
Land Transport 
Transportation risk assessment of radioactive wastes generated 
by the N-Reactor stabilization program at the Hanford Site, 
Washington, 20:12165 (R;US) 
Laser Spectroscopy 
Assessment of argon ion laser dispersive Raman spectroscopy 
for hot cell applications, 20:12423 (R;US) 
Mass 
Measurement of plutonium, americium, and uranium mass con- 
tained in waste packages, 20:13577 (RA;FR;In French) 
Mixing 
Jet mixer pump testing in Hanford Tank 241-SY-101, 20:12322 
(R;US) 
Monitoring 
Process test evaluation report, 241-C-105, 20:12420 (R;US) 
Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 200/300 Area, 
20:12249 (R;US) 
Tank 241-TY-106 Tank Characterization Plan, 20:12445 (R;US) 
Oxidation 
Evaluation of tubular reactor designs for supercritical water oxi- 
dation of U.S. Department of Energy mixed waste, 20:12267 
(RUS) 
Hydrothermal Oxidation Hazardous Waste Pilot Plant Test Bed, 
20:12260 (R;US) 
Pollution Regulations 
RCRA corrective action: Action levels and media cleanup stan- 
dards, 20:12215 (R;US) 
Qualitative Chemical Analysis 
The Sort on Radioactive Waste Type model: A method to sort 
single-shell tanks into characteristic groups. Revision 2, 
20:12315 (R;US) 
Radiation Monitoring 
A real-time alpha monitoring system for radioactive liquid waste, 
20:13684 (R;US) 
Radioactive Waste Disposal 
Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 200/300 Area, 
20:12249 (R;US) 
Radioactive Waste Storage 
Characterization of voic volume VOC concentration in vented 
TRU waste drums. Final report, 20:12268 (R;US) 
Quality Assurance Project Plan for the Gas Generation Testing 
Program at the INEL, 20:12262 (R;US) 
Technical bases for leak detection surveillance of waste storage 
tanks. Revision 1, 20:12427 (R;US) 
The role of plants on isolation barrier systems, 20:12321 (R;US) 
Rail Transport 
Baseline requirements of the proposed action for the Transporta- 
tion Management Division routing models, 20:12161 (R;US) 
Transportation risk assessment of radioactive wastes generated 
by the N-Reactor stabilization program at the Hanford Site, 
Washington, 20:12165 (R;US) 
Raman Spectroscopy 
Assessment of argon ion laser dispersive Raman spectroscopy 
for hot cell applications, 20:12423 (R;US) 
Conceptual design of a Raman probe for inclusion in the in-tank 
cone penetrometer, 20:12343 (R;US) 
Remedial Action 
RCRA corrective action and closure, 20:12216 (R;US) 


RADIOACTIVE WASTES 
Waste Processing 


Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 200/300 Area, 
20:12249 (R;US) 

Remote Handling 

Advanced robotics handling and controls applied to Mixed Waste 
characterization, segregation and treatment, 20:13363 (R;US) 

Project W320 heel jet secondary catch mechanism lateral load 
test - test report, 20:12394 (R;US) 

Remote Sensing 

Simulation of airborne electromagnetic measurements in three 

dimensional environments, 20:12331 (R;US) 
Road Transport 
Baseline requirements of the proposed action for the Transporta- 
tion Management Division routing models, 20:12161 (R;US) 
Sampling 
Tank 241-AZ-101 tank characterization plan, 20:12436 (R;US) 
Tank 241-AZ-102 tank characterization plan, 20:12431 (R;US) 
Separation Processes 

Development program for magnetically assisted chemical sepa- 
ration: Evaluation of cesium removal from Hanford tank 
supernatant, 20:12185 (R;US) 

Transmutation 

Basis and objectives of the Los Alamos Accelerator-Driven 

Transmutation Technology Project, 20:12294 (R;US) 
Underground Disposal 

100-HR-2 Operable Unit Focused Feasibility study report, 
20:12526 (R;US) 

118-B-1 Excavation Treatability Test Plan. Revision 1, 20:12521 
(R;US) 

Gas cylinder disposal pit remediation waste minimization and 
management, 20:12334 (R;US) 

Remedial investigation and feasibility study report for the envi- 
ronmental restoration disposal facility, 20:12246 (R;US) 

Surficial geology and performance assessment for a Radioac- 
tive Waste Management Facility at the Nevada Test Site, 
20:12466 (R;US) 

Three-dimensional subsurface imaging synthetic aperture radar, 
20:12233 (R;US) 

Transportation risk assessment of radioactive wastes generated 
by the N-Reactor stabilization program at the Hanford Site, 
Washington, 20:12165 (R;US) 

Underground Storage 

101-SY Dome pressure issues surrounding mitigation pump de- 
contamination during removal, 20:12413 (R;US) 

Acceptance Test Report for 241-U compressed air system, 
20:12398 (R;US) 

Advanced conceptual design report. Phase Il. Liquid effluent 
treatment and disposal Project W-252, 20:12390 (R;US) 

Development program for magnetically assisted chemical sepa- 
ration: Evaluation of cesium removal from Hanford tank 
supernatant, 20:12185 (R;US) 

Distribution and geochemistry of contaminated subsurface wa- 
ters in fissured voleanogenic bed rocks of the Lake Karachai 
Area, Chelyabinsk, Southern Urals, 20:12301 (R;US) 

Jet mixer pump testing in Hanford Tank 241-SY-101, 20:12322 
(R;US) 

ORNL measurements at Hanford Waste Tank TX-118, 20:12313 
(R;US) 

Soil Sampling Plan for the transuranic storage area soil overbur- 
den and final report: Soil overburden sampling at the RWMC 
transuranic storage area, 20:12265 (R;US) 

Structural analysis and evaluation in support of the long reach 
manipulator procurement specification. Revision 1, 20:12395 
(R;US) 

Tank 241-BY-103 Tank Characterization Plan. Revision 1, 
20:12432 (R;US) 

Tank 241-SX-103 tank characterization plan, 20:12446 (R;US) 

Tank 241-SX-106 tank characterization plan, 20:12447 (R;US) 

The circulating air barrier: Effective prevention of liquid contami- 
nant movement through soil, 20:12465 (R;US) 

Void fraction system computer software design description, 
20:12400 (R;US) 

Waste Processing 
DOE Waste Treatability Group Guidance, 20:12224 (R;US) 
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RADIOACTIVE WASTES 
Waste Processing 


Secondary wastes and high explosive residues generated dur- 
ing production of main high explosive charges for nuclear 
weapons. Revision 1, 20:13742 (R;US) 

Waste Retrieval 

Structural analysis and evaluation in support of the long reach 
manipulator procurement specification. Revision 1, 20:12395 
(R;US) 

Waste-Rock interactions 

Tracer studies of radionuclide migration in fractured rock at a 

scale of 1 meter, 20:12300 (R;US) 
Wet Oxidation Processes 

Development of a novel wet oxidation process for hazardous 

and mixed wastes, 20:12228 (R;US) 
RADIOACTIVITY 

See also NATURAL RADIOACTIVITY 

Monitoring of medical personnel: results and analysis of the 
dose constraints (C.1.R.P. 60), 20:14030 (RA;FR;In French) 

Occupational radiation exposure history of Idaho Field Office 
Operations at the INEL, 20:14036 (R;US) 

RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOCARBON DATING 

See ISOTOPE DATING 
RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIOECOLOGICAL CONCENTRATION 

Comparison of concentrations of natural and artificial radionu- 
clides in Plankton from French Polynesian and Australian 
coastal waters, 20:12598 (R;FR) 

RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (INDUSTRIAL) 

See INDUSTRIAL RADIOGRAPHY 
RADIOIMMUNODETECTION 

Hand-held gamma radioimmunodetection. Feasibility study by 
phantom simulating: clinic results, 20:13889 (RA;FR;In French) 

RADIOIMMUNOTHERAPY 

Development and evaluation of copper-67 and samarium-153 
labeled conjugates for tumor radioimmunotherapy, 20:13888 
(R;US) 

RADIOISOTOPE GENERATORS 

Studies on the production of technetium-99m generators based 

on gel elution, 20:13334 (R;PE) 
RADIOISOTOPE HEAT SOURCES 
Environmental assessment of general-purpose heat source 
safety verification testing, 20:12599 (R;US) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 

See also ALPHA DECAY RADIOISOTOPES 

Characterization of CdZnTe ambient temperature detectors, 
20:13697 (R;US) 

Development of an optical trap as an ultra-sensitive analytical 
tool, 20:14165 (R;US) 

Diffuse and fugitive emission dose assessment on the Hanford 
Site, 20:12478 (R;US) 

Experimental and calculated radionuclide production by pho- 
tonuclear reactions using bremsstrahlung photons produced 
by 150 MeV electrons, 20:14341 (R;US) 

Prospect of radioisotopes and radiation utilization, 20:14606 
(IA;JP;In Japanese) 

RADIOLOGICAL PROTECTION 

See RADIATION PROTECTION 
RADIOMETERS 

ASCOT meteorological towers, 20:13791 (R;US) 
RADIONUCLIDE CONCENTRATION 

See RADIOACTIVITY 
RADIONUCLIDE MIGRATION 

Defining modeling parameters for juniper trees assuming 
pleistocene-like conditions at the NTS, 20:12333 (R;US) 

Interpretation and modeling of a subsurface injection test, 200 
East Area, Hanford, Washington, 20:12323 (R;US) 
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Performance assessment methodology as applied to the 
Greater Confinement Disposal site: Preliminary results of the 
third performance iteration, 20:12329 (R;US) 

Unsaturated zone transport modeling of the Greater Confine- 
ment Disposal Site, 20:12332 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPASTEURIZATION 
See RADICIDATION 
RADIOPHARMACEUTICALS 

A simple liquid detector for radiopharmaceutical processing sys- 
tems, 20:13713 (R;US) 

Forschungszentrum Rossendorf. Institute of Bioinorganic and 
Radiopharmaceutical Chemistry. Annual report 1994, 
20:13331 (I;DE) 

Noninvasive evaluation of the cardiac autonomic nervous sys- 
tem. Final progress report, December 24, 1993—February 28, 
1994, 20:13890 (R;US) 

RADIOSTERILIZATION 

Philippine country report on radiation technology, 20:12595 (1;PH) 

Radiation technology in the Philippines, 20:12596 (1;PH) 

Recent food irradiation studies in Japan. In relation to whole- 
someness aspects and detection methods, 20:14002 
(IA;JP;In Japanese) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

See also RADIOIMMUNOTHERAPY 

A compilation of current regulations, standards and guidelines in 
remote afterloading brachytherapy, 20:14054 (R;US) 

Beam modulation for heavy ion radiotherapy, 20:14049 (RA;JP) 

Historical aspects of heavy ion radiotherapy, 20:13903 (R;US) 

Monte Carlo techniques for proton radiation therapy facilities, 
20:14045 (RA;US) 

The normal mouse urinary bladder reservoir function evaluated 
by repeated cystometries. Early and late changes after 
irradiation alone and irradiation combined with cis-diamine- 
dichloroplatinium (Il) and cyclophosphamide, 20:14048 (R;NO) 

RADIUM ADDITIONS 

See ALLOYS 
RADIUM F 

See POLONIUM 210 
RADON 

Normal and seasonally amplified indoor radon levels, 20:13752 
(R;US) 

U.S. Postal Service radon assessment and mitigation program. 
Progress report, September 1993—November 1994, 20:13075 
(R;US) 

RADURIZATION 

Commercial applications of food ionization in France, 20:14003 
(IA;JP) 

Philippine country report on radiation technology, 20:12595 (1;PH) 

Radiation technology in the Philippines, 20:12596 (1;PH) 

Recent food irradiation studies in Japan. In relation to whole- 
someness aspects and detection methods, 20:14002 
(IA;JP;In Japanese) 

RAHYD PROCESS 
See REPROCESSING 
RAIL TRANSPORT 

Transportation risk assessment of radioactive wastes generated 
by the N-Reactor stabilization program at the Hanford Site, 
Washington, 20:12165 (R;US) 

RAILROAD CARS 

An assessment of the viability of storing FFTF sodium in tank 

cars, 20:12172 (R;US) 
RANDOM NUMBER GENERATORS 

A method for generating skewed random numbers using two 

overlapping uniform distributions, 20:14679 (R;US) 
RANDOMNESS 

Coherence and chaos in extended dynamical systems, 

20:14187 (R;US) 





RANGE FINDERS 
See also RADAR 
Laser Tracker Ill: Sandia National Laboratories’ third generation 
laser tracking system, 20:13722 (R;US) 
RAPID TRANSIT SYSTEMS 
Wave characteristics of Shinkansen-induced ground vibration 
along the elevated bridge, 20:12688 (IA;JP;In Japanese) 
RARE EARTH NUCLEI 
See also DYSPROSIUM 162 
LANTHANUM 139 
SAMARIUM 153 
YTTERBIUM 169 
Effect of nuclear deformation on probabilities of a-, 6- and 7- 
transitions in nuclei with N=88. Structure of nuclei in the 
transitional region (N=88), 20:14332 (RA;RU) 
RAS AL KHAIMA 
See UNITED ARAB EMIRATES 
RATS 
Understanding and managing health and environmental risks of 
CIS, CGS, and CdTe photovoltaic module production and 
use: A workshop, 20:12648 (R;US) 
RDF 
See REFUSE DERIVED FUELS 


REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
Computerized Simulation 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Evaluation of 
severe accident risks for plant operational state 5 during a re- 
fueling outage. Supporting MELCOR calculations, Volume 6, 
Part 2, 20:12761 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Evaluation of 
severe accident risks for plant operational state 5 during a re- 
fueling outage. Main report and appendices, Volume 6, Part 
1, 20:12760 (R;US) 

MELCOR 1.8.3 assessment: CSE containment spray experi- 
ments, 20:12762 (R;US) 

Predicting the severity of nuclear power plant transients by using 
genetic and nearest neighbor algorithms, 20:12950 (R;US) 

Turbulet flow in a model nuclear fuel rod bundle containing par- 
tial flow blockages, 20:12839 (R;US) 

Coordinated Research Programs 

CEC/CIS joint programme on the consequences of the Cher- 

nobyl accident, 20:12888 (RA;XA) 
Environmental Effects 

A short note on recent USA/CIS collaborative studies on impact 
assessment, 20:12889 (RA;XA) 

Assessing the radiological impact of past nuclear activities and 
events. Part of the IAEA/CEC co-ordinated research pro- 
gramme on the validation of environmental model predictions 
(VAMP), 20:12887 (R;XA) 

CECICIS joint programme on the consequences of the Cher- 
nobyl accident, 20:12888 (RA;XA) 

Influence of Chernobyl fallout on radionuclides migration in 
conifers, 20:13816 (RA;FR;In French) 

Environmental impacts 

Participation in the international comparison of probabilistic con- 
sequence assessment codes organized by OECD/NEA and 
CEC. Final Report, 20:13790 (R;Fl;In Finnish) 

Fission Product Release 
Thyroid dose reconstruction in the aftermath of the Chernobyl 
release, 20:14041 (RA;XA) 
M Codes 
Evaluating prediction uncertainty, 20:12974 (R;US) 
Mathematical Models 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment. Volume 3, 
Appendices C, D, E, F, and G, 20:12893 (R;US) 


REACTOR COOLING SYSTEMS 


Probabilistic Estimation 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, main report, 
20:12891 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, appendices 
A and B, 20:12892 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment. Volume 3, 
Appendices C, D, E, F, and G, 20:12893 (R;US) 

Radiation Doses 


Dose assessment and reconstruction in the areas of Russia 
contaminated after the Chernobyl accident, 20:14042 (RA;XA) 


Remedial Action 


United States: Ukraine Technical Exchange Il trip report, 
20:12896 (R;US) 


Risk Assessment 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment. Volume 3, 
Appendices C, D, E, F, and G, 20:12893 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, appendices 
A and B, 20:12892 (R;US) 

Probabilistic accident consequence uncertainty analysis: Dis- 
persion and deposition uncertainty assessment, main report, 
20:12891 (R;US) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR EXPERIMENTAL FACILITIES 

Application of bounding spectra to seismic design of piping based 
on the performance of above ground piping in power plants 
subjected to strong motion earthquakes, 20:12972 (R;US) 

Damage and lifetime evaluation of three dimensional components 
subjected to complex loadings, 20:12783 (R;FR;In French) 

Development of reliability centered maintenance methods and 
tools, 20:12774 (R;FR;In French) 

Guidelines for inservice testing at nuclear power plants. Draft re- 
port for comment, 20:12872 (R;US) 

NYX fabrication manuals: General information September 21, 
1951—December 11, 1953, 20:12938 (R;US) 

Pressure tube testing test plan document production assurance 
program, 20:12934 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 1: Paragraphs 1- 
14, 20:12940 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 3, 20:12939 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 3, 20:12941 (R;US) 

Status of Special Reactor Process Tube Loadings, 20:12919 
(R;US) 

Two examples of equipment reliability assessment based on 
corrective and preventive maintenance feedback, 20:12772 
(R;FR;In French) 


REACTOR CONTROL RODS 
See CONTROL ELEMENTS 


REACTOR CONTROL SYSTEMS 
implementation of a model reference adaptive control system 


using neural network to control a fast breeder reactor evapo- 
rator, 20:12881 (IA;JP) 


On-line plant transient diagnostics and management, 20:12877 
(R;US) 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
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REACTOR COOLING SYSTEMS 


Core debris cooling with flooded vessel or core-catcher heat ex- 
change coefficients under natural convection, 20:12826 
(RA;XN) 

Core melt cooling inside the vessel through external cavity two- 
phase flow, 20:12829 (RA;XN) 

REACTOR CORES 

See also HETEROGENEOUS REACTOR CORES 

Design report on SCDAP/RELAP5 model improvements - debris 
bed and molten pool behavior, 20:12962 (R;US) 

French experimental facilities for measurements of transverse 
flows and assessment of the corresponding risk of vibrations 
in heterogeneous cores, 20:12765 (R;FR) 

REACTOR DECOMMISSIONING 

Abbreviated sampling and analysis plan for planning decontami- 
nation and decommissioning at Test Reactor Area (TRA) 
facilities, 20:12961 (R;US) 

Decontamination and decommissioning preparation of Oak 
Ridge National Laboratory research reactors, 20:12949 (R;US) 

Environmental assessment for the deactivation of the N Reactor 
facilities. Revision 1, 20:12952 (R;US) 

REACTOR EXPERIMENTAL FACILITIES 

See also EXPERIMENTAL CHANNELS 

Upgrade of the experimental facilities of the Orphee reactor, 
20:12902 (R;FR) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

See also IN CORE INSTRUMENTS 

A confirmatory research approach to the measurement of 
EMI/RFI in commercial nuclear power plants, 20:12879 (R;US) 

Environmental testing of a prototypic digital safety channel, phase 
I: System design and test methodology, 20:12754 (R;US) 

REACTOR LICENSING 

Enforcement actions: Significant actions resolved reactor li- 
censees. Quarterly progress report, October-December 
1994, Volume 13, No. 4, Part 1, 20:12844 (R;US) 

REACTOR MAINTENANCE 

Application of probabilistic fracture mechanics to optimize the 
maintenance of PWR steam generator tubes, 20:12807 
(R;FR;In French) 

Development of reliability centered maintenance methods and 
tools, 20:12774 (R;FR;In French) 

Feedback control for a train-like vehicle, 20:13340 (R;FR) 

Testing of an underwater remotely-operated vehicle in the 
basins of the Cattenom nuclear power generation center, 
20:13352 (R;FR;In French) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

Metals and Ceramics Division progress report for period ending 
December 31, 1993, 20:13150 (R;US) 

Status of irradiations performed by testing and irradiation ser- 
vices for BNW as of March 10, 1968, 20:12917 (R;US) 

REACTOR MONITORING SYSTEMS 

Methodological examination of UAR-based change detection, 
20:12883 (R;HU) 

Nuclear power plant monitoring using real-time learning neural 
network, 20:12863 (IA;JP) 

Signal and image processing for monitoring and testing at EDF, 
20:12779 (R;FR;In French) 

REACTOR NOISE 

Nodal model for calculating the variations in neutron flux density 
due to stochastic vibrations of control elements of hexagonal 
cross section, 20:12814 (R;DE;in German) 

REACTOR OPERATION 

Simulation of the operation of a 900 MW PWR nuclear power 

station in the Casoar project, 20:12794 (R;FR;In French) 
REACTOR PROTECTION SYSTEMS 

Evaluation methods for the | and C safety softwares of nuclear 
power plants, 20:12880 (RA;XA) 

Experience from the first two integrated approaches to in-vessel 
retention through external cooling, 20:12757 (RA;XN) 
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In-vessel corium cooling by ex-vessel flooding on an hemispher- 
ical vessel bottom: parametric studies, 20:12819 (RA;XN) 

In-vessel phenomena relevant to the achievement of debris 
coolability by ex-vessel flooding for a PWR, 20:12818 (RA;XN) 

REACTOR SAFETY 

Contribution of operating feedback to probabilistic safety stud- 
ies, 20:12773 (R;FR;In French) 

In-vessel core debris cooling through external flooding of the re- 
actor pressure vessel, 20:12756 (RA;XN) 

Status report of the US Department of Energy's International 
Nuclear Safety Program, 20:12954 (R;US) 

REACTOR SAFETY EXPERIMENTS 

See also CONTAINMENT MOCKUP FACILITY 

Assessment of MIT and UCB wall condensation tests and of the 
pre-release RELAP5/MOD3.2 code condensation models, 
20:12963 (R;US) 

Critical heat flux through curved, downward facing, thick walls, 
20:12828 (RA;XN) 

Experiments on convection and solidification in a binary system, 
20:12822 (RA;XN) 

OECD Rasplav project, 20:12830 (RA;XN) 

REACTOR SHUTDOWN 

Assessment of ultrasim, 20:12804 (R;FR;In French) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Evaluation of 
severe accident risks for plant operational state 5 during a re- 
fueling outage. Supporting MELCOR calculations, Volume 6, 
Part 2, 20:12761 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Evaluation of 
severe accident risks for plant operational state 5 during a re- 
fueling outage. Main report and appendices, Volume 6, Part 
1, 20:12760 (R;US) 

REACTOR SITES 

Abbreviated sampling and analysis plan for planning decontami- 
nation and decommissioning at Test Reactor Area (TRA) 
facilities, 20:12961 (R;US) 

New Production Reactor Site characterization. Volume 3, NPR 
Site geologic report, 20:12886 (R;US) 

REACTOR VESSELS 

105 K-West isolation barrier leak recovery plan, 20:12943 (R;US) 

A wall-crawling robot for reactor vessel inspection in advanced 
reactors, 20:12865 (IA;JP) 

Advanced neutron source materials surveillance program, 
20:12932 (R;US) 

Biaxial loading effects on fracture toughness of reactor pressure 
vessel steel, 20:13201 (R;US) 

Experimental study of possibility of creation of system for moni- 
toring stress state in vessels of water-moderated reactor of 
VVER type., 20:12882 (IA;UA;in Russian) 

NYX fabrication manuals: General information September 21, 
1951—December 11, 1953, 20:12938 (R;US) 

On the load-carrying capacity of a pressurized and externally 
cooled reactor pressure vessel, 20:12820 (RA;XN) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 3, 20:12941 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 3, 20:12939 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 1: Paragraphs 1— 
14, 20:12940 (R;US) 

REACTORS 

See also HEAVY WATER COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 

Improvement of thermo-mechanical properties of ceramic mate- 
rials for nuclear applications, 20:12878 (R;FR) 





Predicting the severity of nuclear power plant transients by using 
genetic and nearest neighbor algorithms, 20:12950 (R;US) 

Reflector modelization for neutronic diffusion calculations, 
20:12847 (R;FR;In French) 

Sicle software. Pumps and blowers modelling, 20:12853 
(R;FR;In French) 

Validity limits in J-resistance curve determination: A computa- 
tional approach to ductile crack growth under large-scale 
yielding conditions. Volume 2, 20:12874 (R;US) 

Validity limits in J-resistance curve determination: An assess- 
ment of the Jy, Parameter. Volume 1, 20:12873 (R;US) 

READOUT SYSTEMS 

Characterization of an image-plate readout system. Application 

to X-ray scattering, 20:13561 (RA;FR;In French) 
REAL TIME SYSTEMS 
A real time tracking vision system and its application to robotics, 
20:12857 (IA;JP) 

RECORDS MANAGEMENT 

Managing electronic records: A guideline, 20:14687 (R;US) 
RECORDS RETRIEVAL 

See INFORMATION RETRIEVAL 
RECOVERY (TRITIUM) 

See TRITIUM RECOVERY 
RECYCLING 

Research on feasibility of utilization of spent vegetable oils as 
substitutes for petroleum-derived oils, 20:13112 (R;JP;In 
Japanese) 

RECYCLING (FUEL) 
See REPROCESSING 
REDMUD EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
REDOX PROCESS 

Material balance flowsheet Redox Production plant, 20:12151 
(R;US) 

REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 

REFLECTION 

Crosswell reflection imaging using diffraction stack method, 
20:12663 (IA;JP;In Japanese) 

Discrimination of reflected waves in triaxial AE signal and esti- 
mation of deep geothermal reservoir structure, 20:12652 
(IA;JP;In Japanese) 

REFLECTORS (NEUTRON) 

See NEUTRON REFLECTORS 
REFRIGERANTS 

ARTI Refrigerant Database, 20:13304 (R;US) 
REFRIGERATION 

Status of pulse tube development at CEA/SBT, 20:14163 (R;FR) 
REFRIGERATORS 

Evaluation of design options for improving the energy efficiency 
of an environmentally safe domestic refrigerator-freezer, 
20:13070 (R;US) 

REFUELING WATER SYSTEMS 

See AUXILIARY WATER SYSTEMS 
REFUSE 

See SOLID WASTES 
REFUSE DERIVED FUELS 

Collection and preparation of combustible waste fraction (RDF), 
20:12612 (RA;FIl) 

REFUSE-FUELED BOILERS 

Removal of nitrogen oxides with the flue gas scrubber of a re- 
covery boiler, 20:12731 (RA;Fl) 

The Carling 91-92 programme on the CFB unit main results of 
gaseous pollutant emissions, 20:12048 (R;FR;In French) 

REGENERATING LIVER 

See BIOLOGICAL REGENERATION 
REGENERATION (BIOLOGICAL) 

See BIOLOGICAL REGENERATION 
REGION | 

See USA 
REGION Il 

See USA 


REMEDIAL ACTION 
Demonstration Programs 


REGION Ill 
See USA 
REGION IV 
See USA 
REGION IX 
See USA 
REGION V 
See USA 
REGION VI 
See USA 
REGION Vii 
See USA 
REGION Vill 
See USA 
REGION X 
See USA 
REGULATING RODS 
Nodal model for calculating the variations in neutron flux density 
due to stochastic vibrations of control elements of hexagonal 
cross section, 20:12814 (R;DE;In German) 
REGULATIONS 
See also PACKAGING RULES 
POLLUTION REGULATIONS 
200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 
PUREX/UO3 facilities deactivation lessons learned history, 
20:12153 (R;US) 
REINDEER 
See DEER 
REINFORCED MATERIALS 
High-temperature deformation of ZrO2-Al203/SiC whisker com- 
posites fabricated by two techniques, 20:13245 (R;US) 
Strength and fatigue measurements for CfC materials, 20:13264 
(R;DE) 
Stress transfer from axially loaded fiber to matrix in a microcom- 
posite, 20:13251 (R;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMEDIAL ACTION 
Administrative Procedures 
RCRA corrective action: Work plans, 20:12214 (R;US) 
Appropriate Technology 
Final report for SNL/NM environmental drilling project, 20:13027 
(R;US) 
The DuPont, Monsanto, General Electric “Lasagna” Remedia- 
tion Project - joint R&D and financing, 20:13006 (R;US) 
Audits 
Radiological audit of remedial action activities at the processing 
sites Mexican Hat, Utah and Monument Valley, Arizona. Audit 
date: May 3-7, 1993, Final report, 20:12496 (R;US) 
Radiological surveillance of Remedial Action activities at the 
processing site, Ambrosia Lake, New Mexico, April 12-16, 
1993. Final report, 20:12493 (R;US) 
Biological Effects 
A survey of the wetlands and floodplains of the borrow area and 
wetland/shorebird complex for the remedial action at the chem- 
ical plant area of the Weldon Spring Site, 20:12484 (R;US) 
Contract Management 
Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, program manage- 
ment, 20:12250 (R;US) 
Decision Making 
Plan for increasing public participation in cleanup decisions for 
the Los Alamos National Laboratory, 20:12549 (R;US) 
Demonstration Programs 
Physicochemical and mineralogical characterization of 
transuranic contaminated soils for uranium soil integrated 
demonstration, 20:12551 (R;US) 
Review of the Vortec soil remediation demonstration program, 
20:12507 (R;US) 
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REMEDIAL ACTION 
Documentation 


Documentation 
UMTRA water sampling technical (peer) review: Responses to 
observations, comments, and recommendations submitted by 
Don Messinger (Roy F. Weston, Inc.), 20:12497 (R;US) 


Economic Impact 
Economic impact study of the Uranium Mill Tailings Remedial 
Action Project in Colorado: Colorado State fiscal year 1994. 
Revision 1, 20:12500 (R;US) 


Energy Policy 
Comments and responses on the Remedial Action Plan and site 
design for stabilization of the Inactive Uranium Mill Tailings 
Site, Grand Junction, Colorado. Revision 1, 20:13003 (R;US) 


Environmental Effects 
A survey of the wetlands and floodplains of the borrow area and 
wetland/shorebird complex for the remedial action at the chem- 
ical plant area of the Weldon Spring Site, 20:12484 (R;US) 


Environmental impacts 
Bald eagle site management plan for the Hanford Site, south- 
central Washington, 20:12534 (R;US) 


Feasibility Studies 

100-BC-1 Operable Unit focused feasibility study, 20:12524 
(R;US) 

100-HR-2 Operable Unit Focused Feasibility study report, 
20:12526 (R;US) 

100-HR-3 Operable Unit focused feasibility study report, 
20:12247 (R;US) 

100-KR-1 Operable Unit focused feasibility study report, 
20:12527 (R;US) 

100-KR-4 Operable Unit focused feasibility study report, 
20:12522 (R;US) 

118-B-1 Excavation Treatability Test Plan. Revision 1, 20:12521 
(R;US) 

Letter report for modeling evaluation of N-Springs barrier and 
pump-and-treat systems. Draft A, 20:12468 (R;US) 

RCRA Facility investigation/corrective measures study work 
plan for the 100-NR-1 operable unit: Hanford Site, Richland, 
Washington. Draft F, 20:12241 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 100 Area. Volume 
1, 20:12248 (R;US) 


Financing 


The DuPont, Monsanto, General Electric “Lasagna” Remedia- 
tion Project - joint R&D and financing, 20:13006 (R;US) 


Information Systems 
Decontamination Systems Information and Research Program, 
20:12508 (R;US) 
Hanford Site technical baseline database. Revision 1, 20:14703 
(R;US) 
QUEST2: Sysdtem architecture deliverable set, 20:14702 (R;US) 
Operating Cost 
Environmental support FY 1995 multi-year program plan/fiscal 
year work plan WBS 1.5.2/7.4.11, 20:12573 (R;US) 
Pianning 
Field investigations of soils at TA-19, TA-26, TA-73 and TA-0, 
SWMU aggregate 0-D and 016, 20:12547 (R;US) 


Pollution Abatement 

Mitigation action plan for the Environmental Restoration Dis- 

posal Facility, 20:12535 (R;US) 
Program Management 

Environmental support FY 1995 multi-year program plan/fiscal 
year work plan WBS 1.5.2/7.4.11, 20:12573 (R;US) 

RCRA Facility investigation/corrective measures study work 
plan for the 100-NR-1 operable unit: Hanford Site, Richland, 
Washington. Draft F, 20:12241 (R;US) 

RCRA corrective action: Work pians, 20:12214 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, program manage- 
ment, 20:12250 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 1100 Area, 
20:12529 (R;US) 


648 ERA Vol. 20, No. 6 


Progress Report 

DOE Oak Ridge Environmental Restoration Program, technical 
support contractor. Monthly project status report, February 
1995, 20:12512 (R;US) 

Public Opinion 

Comments and responses on the Remedial Action Plan and site 
design for stabilization of the Inactive Uranium Mill Tailings 
Site, Grand Junction, Colorado. Revision 1, 20:13003 (R;US) 

Public Relations 

Plan for increasing public participation in cleanup decisions for 

the Los Alamos National Laboratory, 20:12549 (R;US) 
Quality Assurance 

Quality assurance project plan for the UMTRA technical assis- 
tance contractor hydrochemistry facility. Final report, 
20:12494 (R:US) 

Research Programs 

Decontamination Systems Information and Research Program, 

20:12508 (R;US) 
Safety 

Mitigation action plan for the Environmental Restoration Dis- 

posal Facility, 20:12535 (R;US) 
Safety Standards 

RCRA corrective action: Action levels and media cleanup stan- 

dards, 20:12215 (R;US) 
Schedules 

Environmental support FY 1995 multi-year program plan/fiscal 
year work plan WBS 1.5.2/7.4.11, 20:12573 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 1100 Area, 
20:12529 (R;US) 

Site Characterization 

Limited field investigation for the 100-FR-1 Operable Unit, 
20:12519 (R;US) 

Limited field investigation report for the 100-NR-1 Operable 
Unit, 20:12516 (R;US) 

Quality assurance project plan for the UMTRA technical assis- 
tance contractor hydrochemistry facility. Final report, 
20:12494 (R;US) 

Surveillance 

Radiological surveillance of Remedial Action activities at the pro- 

cessing site, Falls City, Texas. Final report, 20:13745 (R;US) 
Task Scheduling 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 100 Area. Volume 
1, 20:12248 (R;US) 

Technology Assessment 

A proposed framework for establishing integrated cost and per- 
formance criteria for environmental technologies. A summary 
report to the U.S. Department of Energy, 20:12505 (R;US) 

Wells 

Casing pull tests for directionally drilled environmental wells, 
20:13851 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

A variable geometry truss manipulator for positioning large pay- 
loads, 20:13116 (R;US) 

Application of the selective equipment removal system to D&D 
tasks, 20:12488 (R;US) 

Project W320 52-inch diameter equipment container load test: 
Test report, 20:13370 (R;US) 

Project W320 heel jet secondary catch mechanism lateral load 
test - test report, 20:12394 (R;US) 

Research on robotics by principal investigators of the Robotics 
Technology Development Program, 20:13117 (R;US) 

Shielding analysis of the IEM cell offset adapter plate, 20:13364 
(R;US) 

Test reports for K Basins vertical fuel handling tools, 20:12178 
(R;US) 

REMOTE VIEWING EQUIPMENT 

Evaluation of borehole imaging tools based on field data, 
20:12655 (IA;JP;in Japanese) 

Interactive computer enhanced 
20:12506 (R;US) 

Long-range eye tracking: A feasibility study, 20:13362 (R;US) 


remote viewing system, 





Requirements and design concept for a facility mapping system, 
20:12206 (R;US) 
Tank selection for Light Duty Utility Arm (LDUA) system hot test- 
ing in a single shell tank, 20:12412 (R;US) 
REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 


RENEWABLE ENERGY SOURCES 
See also BIOMASS 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

A manual for the economic evaluation of energy efficiency and 
renewable energy technologies, 20:12998 (R;US) 

Energy efficiency and renewable energy technology characteri- 
zations: Working definitions, guidelines, and forms, 20:13066 
(R;US) 

Projection of the possible use of renewable energy sources 
including energy saving in North-Rhine Westphalia. 11. tech- 
nical report, 20:13063 (R;DE;in German) 

Recommendations for the development of cost minimized com- 
binations of renewable energies - elaborated for four types of 
model communities in North-Rhine Westphalia. 10. technical 
report, 20:13062 (R;DE;In German) 

The U.S. Department of Energy Wind Turbine Development 
Program, 20:12714 (R;US) 

The role of new production and emission-reduction technologies 
in the Finnish energy economy, 20:13128 (RA;Fl) 

RENEWABLE RESOURCES 

Survey on bio-chemical complex harmonized with global envi- 

ronment, 20:12616 (R;JP;iIn Japanese) 
RENORMALIZATION 

Improved actions, the perfect action, and scaling by perturbation 
theory in Wilsons renormalization group: the two dimensional 
O(N)-invariant non linear o-model in the hierarchical approxi- 
mation, 20:14203 (R;DE) 

REPROCESSING 
See also PUREX PROCESS 
PYROCHEMICAL REPROCESSING 
REDOX PROCESS 
Safety in the reprocessing processes, 20:12150 (R;FR;In French) 
REPUBLIC OF KOREA : 

South Korean energy outlook: 
20:12081 (R;US) 

RESEARCH AND TEST REACTORS 

See also RESEARCH REACTORS 

TEST REACTORS 
YAYOI REACTOR 
Reactor Neutron Sources, 20:12930 (R;Xu) 
RESEARCH PROGRAMS 

See also COORDINATED RESEARCH PROGRAMS 

Diversification and strategic management of LLNL’s R&D portfo- 
lio, 20:14620 (R;US) 

Douglas United Nuclear, Inc., sponsored research and develop- 
ment programs, FY-1967, 20:13031 (R;US) 

Promotion of research exchanges with the NIS. Fiscal 1992 in- 
ternational research exchange survey report, 20:13020 
(R;JP;in Japanese) 

Toward promotion of research exchanges with East Asian 
countries. Report of the survey on fiscal 1993 international re- 
search exchanges, 20:13021 (R;JP;in Japanese) 

RESEARCH REACTORS 

See also ASTRA REACTOR 
ETR REACTOR 
FFTF REACTOR 
GTRR REACTOR 
HFBR REACTOR 
HFIR REACTOR 
JANUS REACTOR 
MRR REACTOR 
ORPHEE REACTOR 
OSIRIS REACTOR 
PRTR REACTOR 
WWR-SM ROSSENDORF REACTOR 


Coal and electricity focus, 


RESISTIVITY SURVEYS 


Acceptance criteria for interim dry storage of aluminum-clad fu- 
els, 20:12458 (R;US) 

DOE Grant No. DE-FG07-90ER12990. Final report, 20:12909 
(R;US) 

Evaluation of degradation during interim dry storage of 
aluminum-clad fuels, 20:12459 (R;US) 

Static flow instability in subcooled flow boiling in parallel chan- 
nels, 20:12905 (R;US) 

Summary engineering description of underwater fuel storage fa- 
cility for foreign research reactor spent nuclear fuel, 20:12158 
(R;US) 

RESERVOIR ENGINEERING 

Reservoir characterization of Pennsylvanian sandstone reser- 

voirs, 20:12088 (R;US) 
RESERVOIR ROCK 

3D numerical modeling for mise-a-la-masse method, 20:12690 
(IA;JP;In Japanese) 

ASR4. Anelastic Strain Recovery Analysis Code, 20:14653 
(CM;US) 

Computed microtomography of 
20:12083 (R;US) 

Reservoir characterization of Pennsylvanian sandstone reser- 
voirs, 20:12088 (R;US) 

RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESID 

See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Development and application of a high-speed, high-resolution 
data acquisition system for monitoring power at the service 
entrance to buildings, 20:13085 (R;US) 
Energy efficiency in military housing: Monitoring to support revi- 
talization guidebook, 20:13084 (R;US) 
Energy saving potential of residential HVAC options at Fort Ir- 
win, California, 20:13088 (R;US) 
Field measurement of the interactions between heat pumps and 
attic duct systems in residential buildings, 20:13080 (R;US) 
Housing 2020: The future of wood in U.S. dwellings, 20:13069 
(R;US) 
Radon and lung cancer - history and current issues, 20:14077 
(IA;DE;In German) 
Things you need to known about efficient showerheads, 
20:13092 (R;US) 
Verifying energy savings with minimal metered data: The 
Hunter heat pump analysis, 20:13089 (R;US) 
What is a low-energy house and who cares?, 20:13081 (R;US) 
RESIDUAL HEAT REMOVAL 

See RHR SYSTEMS 
RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUAL STRESSES 

Mechanics of brazed joints and compliant layers in high heat 

flux components, 20:13247 (R;FR) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Epoxy and acrylate stereolithography resins: In-situ measure- 
ments of cure shrinkage and stress relaxation, 20:13275 (R;US) 
RESISTAL 
See COPPER BASE ALLOYS 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESISTIVITY SURVEYS 

3D numerical modeling for mise-a-la-masse method, 20:12690 
(IA;JP;In Japanese) 

Application of resistivity image profiling’ to landslide problem for 
the site composed mostly of hard rocks, 20:14113 (IA;JP;In 
Japanese) 

Case study of the resistivity image profiling applied to a volcanic 
area with pyroclastic cover, 20:14114 (IA;JP;In Japanese) 


reservoir core samples, 
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RESISTIVITY SURVEYS 


Practical resolution of electrical prospecting method, 20:12681 
(IA;JP;In Japanese) 

Three dimensional inversion for resistivity method, 20:12683 
(IA;JP;in Japanese) 

Two-dimensional joint-inversion analysis of MT and Schlum- 
berger data, 20:12684 (IA;JP;In Japanese) 

RESOLUTION 
Evaluation of borehole imaging tools based on field data, 
20:12655 (IA;JP;In Japanese) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE RECOVERY ACTS 

Management of corrective action wastes pursuant to proposed 
Subpart S, 20:13004 (R;US) 

RCRA facility investigation/corrective measures study work plan 
for the 100-NR-2 operable unit, Hanford Site, Richland, 
Washington. Draft E, 20:12514 (R;US) 

RCRA facility investigation/corrective measures study work plan 
for the 100-NR-2 operable unit, Hanford Site, Richland, 
Washington. Draft D, 20:12513 (R;US) 

RESPIRABLE DUSTS 

See DUSTS 

RESPIRATORY SYSTEM 

See also BRONCHI 
LUNGS 

TRACHEA 

Comparison of old and new ICRP models for respiratory tract 
dosimetry, 20:14034 (R;US) 

RESPIRATORY TRACT CELLS 

Metabolism of oxidants and anti-oxidant protective mechanisms 

in dust exposed human lung cells, 20:14090 (IA;DE;In German) 
RESPONSE FUNCTIONS 

CSAMT response of three dimensional bodies. 2, 20:12676 

(IA;JP;In Japanese) 
RETRIEVAL SYSTEMS 

An integrated systems approach to remote retrieval of buried 
transuranic waste using a telerobotic transport vehicle, inno- 
vative end effector, and remote excavator, 20:12545 (R;US) 

Design and experimental evaluation of flexible manipulator con- 
trol algorithms, 20:13347 (R;US) 

Development and testing of single-shell tank waste retrieval 
technologies: Milestone M-45-01 summary report, 20:12560 
(R;US) 

Preliminary fire hazards analysis for W-211, Initial Tank Re- 
trieval Systems, 20:12568 (R;US) 

Risk and cost tradeoffs for remote retrieval of buried waste, 
20:12541 (R;US) 

Simulation analysis of control strategies for a tank waste re- 
trieval manipulator system, 20:13344 (R;US) 

Structural analysis and evaluation in support of the long reach 
manipulator procurement specification. Revision 1, 20:12395 
(R;US) 

REVERSIBLE TURBINES 
See PUMP TURBINES 
REZISTAL 
See IRON BASE ALLOYS 
NICKEL ALLOYS 
RF SYSTEMS 

Development of a coaxial ceramics window for the KEK 40MeV 
linac, 20:13515 (RA;JP;In Japanese) 

Development of klystron driver amplifier using transistor switch, 
20:13511 (RA;JP;in Japanese) 

Engineering design of the ITER RF systems, 20:14595 (R;US) 

RHENIUM 

An investigation of the applicability of the new Reillex™-HPQ an- 
ion exchange resin system for technetium/rhenium and 
uranium in the Hanford waste tanks. Milestone 4 final report, 
20:12290 (R;US) 

RHENIUM 171 

Shape changes and electromagnetic properties of odd-proton 

rare-earth nuclei, 20:14328 (R;SE) 
RHO-1500 RESONANCES 
See MESONS 
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RHO-1700 RESONANCES 

See MESONS 

RHO-765 RESONANCES 
See RHO-770 MESONS 
RHO-770 MESONS 

Neutral pmeson properties in an isospin-asymmetric pion 

medium, 20:14241 (R;DE) 
RHODAMINES 
Nonlinear optical microscopy for imaging thin films and sur- 
faces, 20:13291 (R;US) 
RHODESIA (NORTHERN) 
See ZAMBIA 
RHODIUM 103 TARGET 

Study of excitation functions in Rh(a,xn) Ag reactions, 20:14355 
(R;XA) 

RHODIUM COMPLEXES 

Preconversion catalytic deoxygenation of phenolic functional 
groups. Quarterly technical progress report, June 1, 1994— 
August 31, 1994, 20:13309 (R;US) 

[Photochemistry of intermolecular C-H bond activation reac- 
tions]. Progress report, [September 15, 1994—March 15, 
1995], 20:13327 (R;US) 

RHODIUM NITRIDES 

See NITRIDES 

RHODIUM OXIDES 

Transient studies of low temperature catalyst for methane con- 
version. Quarterly technical progress report, October 1, 
1994—December 31, 1994, 20:12626 (R;US) 

RHODOCOCCUS 
Biocatalytic removal of organic sulfur from coal, 20:11997 (R;US) 
RHR SYSTEMS 

Improving the action requirements of technical specifications: A 
risk-comparison of continued operation and plant shutdown, 
20:12946 (R:US) 

RICE 

Azolla as a nitrogen fertilizer in sustainable rice production, 
20:13993 (RA;XA) 

Controlled-release herbicide formulations in rice and rice-fish 
culture, 20:13944 (RA;XA) 

Controlled-release herbicides in rice-fish culture: Evaluation of 
thiobencarb and butachlor formulations, 20:13943 (RA;XA) 

Efficacy evaluation of controlled release formulations of thioben- 
carb in rice, 20:13942 (RA;XA) 

Efficacy of the alginate controlled-release formulation (CRF) of 
thiobencarb herbicide for weed control in transplanted rice, 
20:13941 (RA;XA) 

Evaluation of controlled-release formulations of thiobencarb in 
rice-fish ecosystems using radiochemical techniques, 
20:13946 (RA;XA) 

Fate of fertilizer nitrogen in soil under different cultivation, irriga- 
tion and fertilizer management practices, 20:13983 (RA;XA) 

Field performance of thirty mutant lines of the rice (Oryza sativa 
L.) varieties ICTA-Virginia and Precoz-ICTA Jul 1993 - Jun 
1994, 20:14004 (i;GT;In Spanish) 

Field plot test of efficacy of thiobencarb formulations for weed 
control in direct seeded rice, 20:13945 (RA;XA) 

Potted plants greenhouse study on the efficacy of thiobencarb 
formulations against Echinochloa crusgalli in direct seeded 
rice, 20:13947 (RA;XA) 

Recycling of phosphorus in a rice-Azolla cultivation system, 
20:13995 (RA;XA) 

Soil/plant nutrition in lowland cropping systems, 20:13992 
(RA;XA) 

Studies on the efficacy of herbicides in rice cultures, 20:13948 
(RA;XA) 

Studies on the efficacy of the controlled-release formulations of 
herbicides against weeds in transplanted rice, 20:13950 
(RA;XA) 

Use of '5N to determine the n-balance of Azolla-N and urea-N 
applied to wetland rice, 20:13994 (RA;XA) 

RICHLAND FFTF REACTOR 

See FFTF REACTOR 

RICHLAND NPR REACTOR 
See N-REACTOR 





RICINUM COMMUNIS 

See CASTOR 
RIEHL-SCHON MODEL 

See CRYSTALS 
RIEMANN CURVATURE TENSOR 

See RIEMANN SPACE 
RIEMANN GEOMETRY 

See RIEMANN SPACE 
RIEMANN MANIFOLDS 

See RIEMANN SPACE 
RIEMANN METRIC 

See RIEMANN SPACE 
RIEMANN SPACE 

Existence of convex hypersurfaces in R™!' with prescribed 
Gauss-Kronecker curvature, 20:14155 (R;XA) 

Value distribution theory of holomorphic curves into complex 
projective algebraic varieties and geometric diophantine prob- 
lems, 20:14130 (R;XA) 

RIEMANN SPHERE 

See RIEMANN SPACE 
RILEY-MORGAN PROCESS 

See COAL GASIFICATION 
RINGS (STORAGE) 

See STORAGE RINGS 
RIO GRANDE RIFT 

Investigation of rifting processes in the Rio Grande Rift using 
data from an unusually large earthquake swarm. Final report, 
October 1, 1992—September 30, 1993, 20:14121 (R;US) 

RISA 

See ALBUMINS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISHON MODEL 

See COMPOSITE MODELS 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Living PSA issues in France on pressurized water reactors, 
20:12956 (R;FR;in French) 

Risk-based systems analysis for emerging technologies: Appli- 
cations of a technology risk assessment model to public 
decision making, 20:12324 (R;US) 

Systems analysis programs for Hands-on integrated reliability 
evaluations (SAPHIRE) Version 5.0: Verification and valida- 
tion (V&V) manual. Volume 9, 20:12845 (R;US) 

Use of a scenario-development procedure to identify potentially 
disruptive scenarios, Greater Confinement Disposal facility, 
Area 5, Nevada Test Site, 20:12330 (R;US) 

RISKS 
See HAZARDS 
RISOE NATIONAL LABORATORY 

Annual progress report of the Department of Solid State Physics 

1 January -31 December 1994, 20:14456 (R;DK) 
ROAD TRANSPORT 

Analysis of energy consumption in car transportation. Actual sta- 
tus of district transportation (truck) in the metropolitan area, 
and influence of the NOx law, 20:13099 (R;JP;in Japanese) 

Traffic flow wide-area surveillance system definition, 20:13101 
(R;US) 

ROADS 

Photovoltaic solar generator on top of a noise abatement wall 
along the motorway BAB 23 in the district Pinneberg/Schleswig- 
Holstein. Final report, 20:12638 (R;DE;in German) 

ROBOTS 

A Heuristic and complete planner for the classical mover's prob- 
lem, 20:13360 (R;US) 

A Mobile Automated Characterization System (MACS) for in- 
door floor characterization, 20:13348 (R;US) 

A variable geometry truss manipulator for positioning large pay- 
loads, 20:13116 (R;US) 

A wall-crawling robot for reactor vessel inspection in advanced 
reactors, 20:12865 (IA;JP) 

ALLIANCE: An architecture for fault tolerant multi-robot cooper- 
ation, 20:13356 (R;US) 


RUTHENIUM 106 TARGET 


ALLIANCE: An architecture for fault tolerant, cooperative control 
of heterogeneous mobile robots, 20:13104 (R;US) 
Adaptive path planning: Algorithm and analysis, 20:13359 (R;US) 
Advanced robotics handling and controls applied to Mixed Waste 
characterization, segregation and treatment, 20:13363 (R;US) 
Application of autonomous mobile patrol system for nuclear 
power plants, 20:12866 (IA;JP) 
Design of teleoperated robot system for nozzle dam mainte- 
nance in steam generator, 20:12867 (IA;JP) 
Operator-centered control of a semi-autonomous industrial 
robot, 20:13343 (R;US) 
Research on robotics by principal investigators of the Robotics 
Technology Development Program, 20:13117 (R;US) 
Rosie: A mobile workstation for decontamination and dismantle- 
ment operations, 20:13350 (R;US) 
Some advanced concepts of mobile robotics for plant inspection 
and maintenance, 20:12864 (IA;JP) 
Teleoperated mobile robot (KAEROT) for inspection in nuclear 
facilities, 20:12868 (IA;JP) 
Visual recognition and tracking of objects for robot sensing, 
20:12856 (IA;JP) 
ROCKGAS PROCESS 
See COAL GASIFICATION 
ROCKS 
See also SEDIMENTARY ROCKS 
Application of 'resistivity image profiling’ to landslide problem for 
the site composed mostly of hard rocks, 20:14113 (IA;JP;iIn 
Japanese) 
Effect of temperature and pressure on compressional and shear 
wave velocities in rocks, 20:12694 (IA;JP;in Japanese) 
Possibilities of electrical methods in hydraulic characterization 
of rocks, 20:12680 (IA;JP;ln Japanese) 
Relation between water content and resistivity in rock samples, 
20:12704 (IA;JP;In Japanese) 
ROCKY FLATS PLANT 
ASCOT meteorological towers, 20:13791 (R;US) 
Department of Energy treatment capabilities for greater-than- 
Class C low-level radioactive waste, 20:12222 (R;US) 
Reference computations of public dose and cancer risk from air- 
borne releases of plutonium. Nuclear safety technical report, 
20:12475 (R;US) 
ROCKY MOUNTAIN REGION 
See USA 
ROD BUNDLES 
See FUEL ELEMENT CLUSTERS 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROMBACH PROCESS 
See COAL GASIFICATION 
ROMEO EVENT 
See NUCLEAR EXPLOSIONS 
ROTARY DRILLS 
The Yucca Mountain Project prototype air-coring test, U12g tun- 
nel, Nevada test site, 20:12472 (R;US) 
ROTATING PLASMA 
Wall stabilization of rotating high 8 discharges in DIII-D, 
20:14504 (R;US) 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBBERS 
Magnetic resonance imaging of solvent transport in polymer net- 
works, 20:13241 (R;US) 
RULISON EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
RUTHENIUM 
Development of a stable cobalt-ruthenium Fisher-Tropsch cata- 
lyst. Final report, 20:11985 (R;US) 
RUTHENIUM 106 TARGET 
See TARGETS 
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RUTHENIUM 97 


RUTHENIUM 97 
Experimental studies of production of some medically important 
radionuclides: ruthenium-97, tungsten-178, actinium-225, 
20:14383 (RA;RU) 
RUTHENIUM COMPLEXES 
Intramolecular energy- and electron-transfer reactions in poly- 
metallic complexes. Annual report, 20:12633 (R;US) 


S 


S CODES 

SAPHIRES.12. Systems Analysis Programs for Hands-On Inte- 
grated Reliability Evaluations, 20:14658 (CM;US) 

SHOESCAN. Scanning Tunneling Microscope Data Acquistion 
and Control System, 20:14647 (CM;US) 

SIMSOIL. Similarity Solution for Multi-Phase Fiuid and Heat 
Flow in Radial Geometry, 20:14646 (CM;US) 

SPI/U3.1. Security Profile Inspector for 
20:14642 (CM;US) 

S WAVES (SEISMIC) 

See SEISMIC S WAVES 
S-1000 RESONANCES 

See MESONS 
SACCHAROMYCES CEREVISIAE 

Simultaneous comparison of survival rates along the path of 
135/amu carbon beam, 20:14050 (RA;JP) 

SAFETY 
See also REACTOR SAFETY 
Issues and tasks of the workshop, 20:12274 (IA;DE;In German) 
Natural analogues: An additional option for long-term-safety 
verification for geological repositories; survey on existing na- 
tional and international studies, 20:12276 (IA;DE;In German) 
Principles for the assessment of tectonic structures as natural 
analogues using geomechanical models, 20:12277 (IA;DE;In 
German) 
The evolutionary history of the Gorleben site as natural ana- 
logue for the long-term behaviour of an engineered barrier 
system, 20:12278 (IA;DE;In German) 
The significance of natural analogues for assessing the long- 
term safety of repositories from a BFS point of view, 20:12275 
(IA;DE;In German) 
Workshop: Welcoming speech, 20:12273 (IA;DE;In German) 
SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY STANDARDS 

Energy systems programs funded by the Assistant Secretary for 
Environment, Safety and Health: FY 1993-FY 1994, 
20:13013 (R;US) 

Initial pretreatment module safety management plan. Revision 
1, 20:12389 (R;US) 

SALINE ZONE 
See OIL SHALES 
SALMON 

Fish distribution studies near N Reactor, Summer 1983, 

20:12894 (R;US) 
SALT CAVERNS 

Engineered barrier construction in salt rock. Final report of 
project phase 2. Period covered: 1 July 1989 - 31 December 
1992, 20:12258 (R;DE;in German) 

SALT TRANSPORT PROCESS 
See PYROCHEMICAL REPROCESSING 
SAMARIUM 153 

Development and evaluation of copper-67 and samarium-153 
labeled conjugates for tumor radioimmunotherapy, 20:13888 
(R;US) 

SAMPLE PREPARATION 

Effect of temperature and pressure on compressional and shear 

wave velocities in rocks, 20:12694 (IA;JP;In Japanese) 
SAMPLERS 
See also AIR SAMPLERS 
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Analytical laboratory and mobile sampling platform. Progress re- 
port, October 1, 1994—December 31, 1994, 20:12234 (R;US) 

In situ measurement of volatile organic compounds in ground- 
water by methods coupled to the cone penetrometer, 
20:13809 (R;US) 

SAN JUAN POWER PLANT 
See FOSSIL-FUEL POWER PLANTS 
SAND 

Bed material agglomeration during fluidized bed combustion. 
Technical progress report, August 1, 1994—December 31, 
1994, 20:12068 (R;US) 

SANDIA LABORATORIES 

Environmental assessment of general-purpose heat source 
safety verification testing, 20:12599 (R;US) 

Photovoltaic Device Fabrication Laboratory Building 883. Haz- 
ards assessment document, 20:12649 (R;US) 

Sandia National Laboratories Procurement Organization annual 
report, fiscal year 1994, 20:14619 (R;US) 

Simulation Technology Laboratory Building 970 hazards assess- 
ment document, 20:12555 (R;US) 

Strategic plan 1994, 20:13028 (R;US) 

This is Sandia, 20:13029 (R;US) 

SANDIA NATIONAL LABORATORIES 

See also SANDIA LABORATORIES 

Gas cylinder disposal pit remediation waste minimization and 
management, 20:12334 (R;US) 

Institutional Plan, FY 1995-2000, 20:14618 (R;US) 

Recovery and recycling of aluminum, copper, and precious met- 
als from dismantled weapon components, 20:13736 (R;US) 

Sandia Administrative Micrographics Facility, Building 802: Haz- 
ards assessment document, 20:12556 (R;US) 

Summary of field operations Technical Area | well PGS-1. Site- 
Wide Hydrogeologic Characterization Project, 20:12476 
(R;US) 

SANDSTONES 

Characterization of trapped gas saturation and heterogeneity in 
core samples using miscible-displacement experiments, 
20:12110 (R;US) 

SANITARY LANDFILLS 

Environmental geophysics at Kings Creek Disposal Site and 
30th Street Landfill, Aberdeen Proving Ground, Maryland, 
20:13811 (R;US) 

Results and methodology of a measuring programme for tip gas 
combustion units, in consideration of the requirements of air 
pollution abatement, 20:12614 (1;DE;In German) 

Stabilization of landfill with desulphurization wastes, 20:12044 
(RA;Fl) 

SAPPHIRE 

Cesium/oxide interactions for ultrathin films on a-Al2O3(0001) 

and a-AlzO3(1102), 20:13237 (R;US) 
SARSON 
See BRASSICA 


SATELLITES 
Hole-boring through clouds for laser power beaming, 20:12979 
(R;US) 
SAUDI ARABIA 
Energy investment advisory series No. 3: Investment opportuni- 
ties in the Persian Gulf energy sector, 20:12995 (R;US) 


SAVANNAH RIVER PLANT 

Department of Energy treatment capabilities for greater-than- 
Class C low-level radioactive waste, 20:12222 (R;US) 

Geophysical data fusion for subsurface imaging, 20:12226 (R;US) 

NYX fabrication manuals: General information September 21, 
1951—December 11, 1953, 20:12938 (R;US) 

Process modeling study of the CIF incinerator, 20:12460 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 3, 20:12941 (R;US) 

Report of material and equipment section's activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 7, Section 1: Paragraphs 1— 
14, 20:12940 (R;US) 





Report of material and equipment section’s activities at New 
York Shipbuilding Corporation during fabrication of AXC 167 
1/2 starting May 18, 1951. Part 3, 20:12939 (R;US) 
Savannah River Ecology Laboratory. Annual technical progress 
report of ecological research, period ending July 31, 1994, 
20:12558 (R;US) 
Study on hydrodynamically induced dryout and post dryout im- 
portant to heavy water reactors, 20:12953 (R;US) 
SCALE MODELS 
Study of a high-velocity separator on an analogue fluid system, 
20:12810 (R;FR) 
SCANNING ELECTRON MICROSCOPY 
SHOESCAN. Scanning Tunneling Microscope Data Acquistion 
and Control System, 20:14647 (CM;US) 
SCATTERING 
See also |NELASTIC SCATTERING 
LIGHT SCATTERING 
A general Euclidean connection for so(n,m) lie algebra and the 
algebraic approach to scattering, 20:14146 (R;XA) 
Electromagnetic and gravitational scattering at Planckian ener- 
gies, 20:14211 (R;XA) 
On Euclidean connections for su(1,1), sug(1,1) and the alge- 
braic approach to scattering, 20:14147 (R;XA) 
SCHMALFELDT-WINTERSHALL PROCESS 
See COAL GASIFICATION 
SCHOOL BUILDINGS 
Pollutant levels of organic compounds in indoor spaces, 
20:14075 (IA;DE;in German) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOONER EVENT 
See THERMONUCLEAR EXPLOSIONS 
SCHOTTKY BARRIER DIODES 
Modelling and optimizing the structure of a PtSi/Si focal plane 
array photodetector, 20:13690 (R;NO) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SCINTILLATOR-PHOTODIODE DETECTORS 
SOLID SCINTILLATION DETECTORS 
Minimum detectable activity of portable contamination survey in- 
struments, 20:14057 (RA;US) 
Scintillator characterization using the LBL Pulsed X-ray Facility, 
20:12597 (R;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCINTILLATOR-PHOTODIODE DETECTORS 
A room temperature LSO/PIN photodiode PET detector module 
that measures depth of interaction, 20:13719 (R;US) 
Gamma ray spectroscopy and timing using LSO and PIN photo- 
diodes, 20:13687 (R;US) 
Recent developments in the field of scintillator detectors, 
20:13556 (RA;FR;In French) 
SCLERA 
See EYES 
SCOTCH EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
SCOTLAND 
See UNITED KINGDOM 
SCRAP METALS 
Catalytic extraction processing of contaminated scrap metal, 
20:12231 (R;US) 
SCREENS 
Faraday screen sputtering on TPX, 20:14556 (R;US) 
SCRUBBERS 
Corrosion in flue gas scrubbers for recovery- and sulphite boil- 
ers, 20:13206 (R;SE;In Swedish) 
Design/installation and structural integrity assessment of Bethel 
Valley low-level waste collection and transfer system upgrade 


SEISMIC ARRAYS 


for Building 3092 (Central Off-Gas Scrubber Facility) at Oak 
Ridge National Laboratory, 20:12240 (R;US) 
SEALED SOURCES 

Characterization of Greater-Than-Class C sealed sources. Vol- 
ume 1, Sealed sources held by specific licensees, 20:12219 
(R;US) 

Characterization of Greater-Than-Class C sealed sources. Vol- 
ume 2, Sealed source characterization and future production, 
20:12220 (R;US) 

Characterization of Greater-Than-Class C sealed sources. Vol- 
ume 3, Sealed sources held by general licensees, 20:12221 
(R;US) 

SEALING MATERIALS 

Assessment of long-term stability of bentonite by natural ana- 
logues, 20:12284 (IA;DE;In German) 

Long-term stability of bitumen and asphalts from a geological 
and historical point of view, 20:12283 (IA;DE;in German) 

SEALS 

Materials for water pump mechanical seals, 20:12802 (R;FR;In 
French) 

Mechanical seals qualification procedure of the main pumps of 
nuclear power plants in France, 20:12790 (R;FR;In French) 

Radial cutting torch. Technical progress report, September 1, 
1994—December 31, 1994, 20:12109 (R:US) 

Water and steam tightness tests of expanded graphite static 
gaskets for nuclear power plant steam generators, 20:12776 
(R;FR;In French) 

SEASONAL THERMAL ENERGY STORAGE 
Applications of cogeneration with thermal energy storage tech- 
nologies, 20:12989 (R;US) 
SEASONINGS 
See FOOD 
SEAWATER 

A solar powered distillation plant and pump station for use in 
ocean side desert areas, 20:12643 (R;US) 

Measurement of heterogeneous chemical processes relevant to 
aerosol surfaces and trace gases active in the marine envi- 
ronment. Progress report, February 1994—January 1995, 
20:13864 (R;US) 

Numerical simulation of coupled flow and transport with 
TOUGH2: A verification study, 20:13842 (R;US) 

Radionuclide analysis of environmental field trial samples at 
STUK. Report on Task FIN A 847 of the Finnish Support Pro- 
gramme to IAEA Safeguards, 20:14060 (R;Fl) 

SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SECURITY 

SPVU3.1. Security Profile 

20:14642 (CM;US) 
SEDIMENT BASINS 
See SETTLING PONDS 
SEDIMENTARY ROCKS 
See also CARBONATE ROCKS 
PHOSPHATE ROCKS 
SANDSTONES 

Natural analogues for the assessment of long-term safety of un- 
derground waste disposal in evaporites: mass transfers and 
immobility of specific components in the basalt/salt-rock con- 
tact zone, 20:12279 (IA;DE;In German) 

SEDIMENTS 

Description of work vadose drilling at the 1301-N and 1325-N fa- 
cilities, 100-NR-1 operable unit, 20:12467 (R;US) 

Determinants of sediment toxicity in San Francisco Bay. Final 
report, 20:14097 (R;US) 

Ecological evaluation of proposed dredged material from the 
Point Frazer Bend Reach, Winyah Bay, South Carolina, 
20:13783 (R;US) 

Suspended sediment transport in the benthic nepheloid layer in 
southeastern Lake Michigan, 20:13861 (R;US) 

SEISMIC ARRAYS 
See also SEISMIC DETECTORS 


Inspector for UNIX Systems, 
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SEISMIC ARRAYS 


Application of the spatial autocorrelation method to a non- 
circular array for estimation of phase velocities of surface 
waves in microtremors, 20:14118 (IA;JP;in Japanese) 

SEISMIC DETECTION 

Application of the spatial autocorrelation method to a non- 
circular array for estimation of phase velocities of surface 
waves in microtremors, 20:14118 (IA;JP;in Japanese) 

SEISMIC DETECTORS 

See also SEISMOGRAPHS 

Application of attenuation tomography. Detection of loosened 
zone after drilling, 20:12670 (IA;JP;In Japanese) 

SEISMIC EFFECTS 

Design of aseismic class components: measurement of fre- 
quency parameters and optimization of analytical models, 
20:12775 (R;FR;In French) 

Seismic response based on transient calculations. Spectral and 
stochastic methods, 20:12777 (R;FR;In French) 

SEISMIC S WAVES 

Ultra-shallow seismic reflection survey using a portable vibrator, 

20:12666 (IA;JP;in Japanese) 
SEISMIC SOURCES 

Comparison of lower-frequency (<1000 Hz) downhole seismic 
sources for use at environmental sites, 20:13853 (R;US) 

Development of a light weight seismic source, CJM-MINI 65 im- 
pactor, 20:12664 (IA;JP;ln Japanese) 

Evaluation method of subsurface stress direction by triaxial dou- 
blet analysis and focal mechanism analysis of acoustic 
emission, 20:13709 (IA;JP;In Japanese) 

Optimization of dynamite depth for seismic surveys. Part 5, 
20:12659 (IA;JP;In Japanese) 

Optimization of dynamite source depth for seismic surveys. Part 
6. Reflection seismic survey with charge depth determined by 
near-surface soil information, 20:12660 (IA;JP;In Japanese) 

SEISMIC SURFACE WAVES 

Application of the spatial autocorrelation method to a non- 
circular array for estimation of phase velocities of surface 
waves in microtremors, 20:14118 (IA;JP;in Japanese) 

SEISMIC SURVEYS 
Allocations 

Straddle multiple. 5. Noises on high velocity side of velocity 

analysis display, 20:12661 (IA;JP;In Japanese) 
Corrections 

Fowler DMO and time migration for transversely isotropic media 
with explicit operators, 20:12093 (R;US) 

Transformation to zero offset in transversely isotropic media, 
20:12091 (R;US) 

Data Analysis 

CDP stacking in cross-well reflection data. Preliminary analysis 
to field data, 20:12658 (IA;JP;iIn Japanese) 

Contact micromechanics in granular media with clay, 20:14123 
(R;US) 

Data Processing 

Depth migration in transversely isotropic media with explicit op- 
erators, 20:12092 (R;US) 

Bip-moveout processing by Fourier transform in anisotropic me- 
dia, 20:12090 (R;US) 

Estimation of underground structures using short-period micro- 
tramors by frequency-wavenumber spectral analysis. 
Treatment of data contaminated by body waves, 20:14117 
(IA;JP;In Japanese) 

Elgenfrequency 

Estimation of shallow velocity structure in Kushiro city utilizing 

vibration caused by factories, 20:14116 (IA;JP;In Japanese) 
Field Tests 

CDP stacking in cross-well reflection data. Preliminary analysis 

to field data, 20:12658 (IA;JP;In Japanese) 
Ground Motion 

Estimation of shallow velocity structure in Kushiro city utilizing 
vibration caused by factories, 20:14116 (IA;JP;in Japanese) 

Estimation of underground structures using short-period micro- 
tramors by frequency-wavenumber spectral analysis. 
Treatment of data contaminated by body waves, 20:14117 
(IA;JP;in Japanese) 
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Image Processing 

Fowler DMO and time migration for transversely isotropic media 
with explicit operators, 20:12093 (R;US) 

Geophysical data fusion for subsurface imaging, 20:12226 (R;US) 

Transformation to zero offset in transversely isotropic media, 
20:12091 (R;US) 

Mesh Generation 

Seismic survey in Kushibiki area, Saitama Prefecture. 2, 

20:12665 (IA;JP;In Japanese) 
Noise 

Analytical method to suppress a coherent noise with the use of 
three-trace data. Part 2. Method to suppress a sideswipe, 
20:12662 (IA;JP;In Japanese) 

Recording Systems 

Estimation of shallow velocity structure in Kushiro city utilizing 

vibration caused by factories, 20:14116 (IA;JP;In Japanese) 
Reflection 

Basic study of generalized seismic refraction survey over a dip- 
ping interface, 20:12667 (IA;JP;In Japanese) 

CDP stacking in cross-well reflection data. Preliminary analysis 
to field data, 20:12658 (IA;JP;In Japanese) 

Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference, 20:120864 (I;JP;In Japanese) 

Seismic survey in Kushibiki area, Saitama Prefecture. 2, 
20:12665 (IA;JP;In Japanese) 

Straddie multiple. 5. Noises on high velocity side of velocity 
analysis display, 20:12661 (IA;JP;ln Japanese) 

Ultra-shallow seismic reflection survey using a portable vibrator, 
20:12666 (IA;JP;In Japanese) 

Sea Bed 

Straddie multiple. 5. Noises on high velocity side of velocity 

analysis display, 20:12661 (IA;JP;in Japanese) 
Seismic Arrays 

Estimation of shallow velocity structure in Kushiro city utilizing 

vibration caused by factories, 20:14116 (IA;JP;ln Japanese) 
Seismic Detectors 

Estimation of shallow velocity structure in Kushiro city utilizing 

vibration caused by factories, 20:14116 (IA;JP;in Japanese) 
Seismic Sources 

Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference, 20:12084 (I;JP;in Japanese) 

Seismic survey in Kushibiki area, Saitama Prefecture. 2, 
20:12665 (IA;JP;In Japanese) 

Stratification 

CDP stacking in cross-well reflection data. Preliminary analysis 

to field data, 20:12658 (IA;JP;In Japanese) 
Tomography 

Seismic refraction analysis using tomographic method. Compar- 

ison with Hagiwara’s method, 20:14109 (IA;JP;In Japanese) 
Wave Propagation 

Analytical method to suppress a coherent noise with the use of 
three-trace data. Part 2. Method to suppress a sideswipe, 
20:12662 (IA;JP;in Japanese) 

SEISMIC WAVES 
See also SEISMIC S WAVES 
SEISMIC SURFACE WAVES 

Accuracy of seismic velocity on well logging, 20:12654 (IA;JP;In 
Japanese) 

Contact micromechanics in granular media with clay, 20:14123 
(R;US) 

Depth migration in transversely isotropic media with explicit op- 
erators, 20:12092 (R;US) 

Field study on seismic tomography for imaging grouting sphere, 
20:14110 (IA;JP;in Japanese) 

Improvement in the accuracy of seismic traveltime tomography 
by using constrained velocity modification, 20:12671 (IA;JP;In 
Japanese) 

Recursive matrix operation approach for the in-direct boundary 
element method to study seismic response in multi-layered 
basin, 20:12685 (IA;JP;in Japanese) 

Seismic refraction analysis using tomographic method. Compar- 
ison with Hagiwara’s method, 20:14109 (IA;JP;In Japanese) 

Seismic wave field analysis in cross-well geometry. Considera- 
tion using seismic modelling, 20:12672 (IA;JP;In Japanese) 





SEISMOGRAPHS 
Ground vibration and earthquake motion of strong-motion obser- 
vatory site of Akita University, 20:12687 (IA;JP;in Japanese) 
Synthetic seismograms by using a pseudospectral method. 5. 
Optimized differential operator for decaying high frequency 
noise, 20:14119 (IA;JP;in Japanese) 
SELENIUM 
Advanced physical coal cleaning to comply with potential air 
toxic regulations. [Quarterly] technical report, September 1- 
November 30, 1994, 20:11978 (R;US) 
SELOX PROCESS 
See COAL GASIFICATION 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICLASSICAL APPROXIMATION 
On the role of non-periodic orbits in the semiclassical quantiza- 
tion of the truncated hyperbola billiard, 20:14128 (R;DE) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
HGI2 SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
Characterization of CdZnTe ambient temperature detectors, 
20:13697 (R;US) 
Unipolar charge sensing with coplanar electrodes — Application 
to semiconductor detectors, 20:13688 (R;US) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR RESISTORS 
THERMISTORS 
XPS study of Ni-Fe manganite thermistor material, 20:13324 
(R;US) 
SEMICONDUCTOR DIODES 
See also SCHOTTKY BARRIER DIODES 
High resolution diagnostics of intense ion diodes and key issues 
for bright light ion beam generation, 20:14167 (RA;JP) 
SEMICONDUCTOR LASERS 
Auger rates in mid-IR InAsSb laser structures, 20:13426 (R;US) 
Comprehensive numerical model for cw vertical-cavity surface- 
emitting lasers, 20:13431 (R;US) 
Many-body effects in semiconductor lasers, 20:13434 (R;US) 
Polarization characteristics, control, and modulation of vertical- 
cavity surface emitting lasers, 20:13435 (R;US) 
Surface-emitting semiconductor laser for intracavity spec- 
troscopy and microscopy, 20:13430 (R;US) 
Time-dependent model for vertical-cavity surface-emitting laser, 
20:13415 (R;US) 
SEMICONDUCTOR MATERIALS 
High pressure optical studies of semiconductors and het- 
erostructures. Final report, 20:13260 (R;US) 
Magnetoluminescence characterization of quantum well struc- 
tures, 20:13276 (R;US) 
Semiconductor nanocrystals formed in SiOz by ion implantation, 
20:13254 (R;US) 
Solid State Sciences Committee (SSSC). Technical progress re- 
port, May 1, 1992—April 30, 1993, 20:13261 (R;US) 
Theory of configurational interaction in semiconductor space- 
charge layers, 20:14467 (R;XA) 
SEMICONDUCTOR RESISTORS 
OBIC analysis of stressed, thermally-isolated polysilicon resis- 
tors, 20:13424 (R;US) 
SEPARATION EQUIPMENT 
See also INERTIAL SEPARATORS 
ISOTOPE SEPARATORS 
Application to the Spiral project at Ganil of a new kind of large 
acceptance mass separator, 20:13494 (R;FR) 
SEPARATION PROCESSES 
See also ISOTOPE SEPARATION 
REPROCESSING 
300-FF-1 operable unit remedial investigation phase II report: 
Physical separation of soils treatability study, 20:12245 (R;US) 


SHOWER COUNTERS 
Field Effect Transistors 


Advanced physical coal cleaning to comply with potential air 
toxic regulations. [Quarterly] technical report, September 1— 
November 30, 1994, 20:11978 (R;US) 

Development program for magnetically assisted chemical sepa- 
ration: Evaluation of cesium removal from Hanford tank 
supernatant, 20:12185 (R;US) 

SEPARATORS (STEAM) 
See STEAM SEPARATORS 
SEQUOYAH UF6 PRODUCTION PLANT 
Nuclear Regulatory Commission issuances. Volume 40, Num- 
ber 5, 20:12836 (R;US) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SESAME OIL 

Breeding programme in sesame (Sesamum indicum L.) to 
develop wilt disease tolerant lines under epidemic field condi- 
tions, 20:13965 (RA;XA) 

Evolution of improved varieties of sesame through induced mu- 
tation, 20:13971 (RA;XA) 

Genetic improvement of sesame for plant architecture and grain 
yield through nuclear techniques, 20:13968 (RA;XA) 

Improvement of sesame by induced mutation in Thailand, 
20:13967 (RA;XA) 

Induced mutations and Anther culture for sesame improvement, 
20:13969 (RA;XA) 

Modification and adaptation of the induced determinate sesame 
mutant by cross-breeding and its evaluation, 20:13970 (RA;XA) 

Mutation breeding for disease resistance and high yield of 
sesame (Sesamum indicum L.) in the Republic of Korea, 
20:13966 (RA;XA) 

SETTLING PONDS 
200 Area treated effluent disposal facility operational test speci- 
fication, 20:12480 (R;US) 

SEWAGE SLUDGE 

Co-combustion feasibility study. Final report, 20:12621 (R;US) 
SHARJA 

See UNITED ARAB EMIRATES 
SHEAR WAVES (SEISMIC) 

See SEISMIC S WAVES 
SHEATHS (FUEL) 

See FUEL CANS 
SHELL MODELS 

Large shell model calculations with realistic effective interaction, 
20:44329 (R;NO) 

SHIELDING MATERIALS 

Shot loading trainer analysis, 20:12182 (R;US) 

Volumetric radioassay of lead bricks being considered for unre- 
stricted release, 20:14660 (R;US) 

SHIELDS 

105 K-West isolation barrier leak recovery plan, 20:12943 (R;US) 

Peaking factors of nuclear heating due to void ducts in the 80% 
SS-20% H20O shielding blanket of fusion experimental reac- 
tors, 20:14577 (R;JP) 

SHIGELLA 
The effectiveness of vegetable protein diet for refeeding malnour- 
ished children recovering from shigella, 20:14010 (RA;XA) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOT PEENING 

Statistical evaluation of the effects of shot-peening on stress 
corrosion of alloy 600 in PWR steam generators, 20:12795 
(R;FR;In French) 

SHOWER COUNTERS 
C Codes 
The CALOR93 code system, 20:13608 (R;US) 
Computerized Simulation 
The CALOR93 code system, 20:13676 (RA;US) 
Design 

Design, performance, and upgrade of the DO calorimeter, 
20:13616 (R;US) 

The CALOR93 code system, 20:13676 (RA;US) 

Field Effect Transistors 

Radiation effects on front-end electronics for noble liquid 

calorimetry, 20:13702 (R;US) 
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SHOWER COUNTERS 
Hadron Reactions 


Hadron Reactions 
A comparison of FLUKA simulations with the Roesti experi- 
ments, 20:13678 (RA;US) 
Hadrons 
The DELPHI detector (Detector with Lepton Proton and Hadron 
identification), 20:13668 (RA;RU) 
Luminosity 
General-purpose pp experiment at the large hadron collider at 
CERN, 20:13669 (RA;RU) 
Materials 
Scintillator materials for calorimetry, 20:13689 (R;US) 
Modifications 
Design, performance, and upgrade of the DO calorimeter, 
20:13616 (R;US) 
Test of a ZEUS BCAL module including presampler and shower 
max detector in a low energy beam, 20:13551 (R;US) 
Operation 
The DO detector at Fermilab: Recent results and future plans, 
20:13617 (R;US) 
Particle identification 
The DELPHI detector (Detector with Lepton Proton and Hadron 
Identification), 20:13668 (RA;RU) 
Performance 
The DO detector at Fermilab: Recent results and future plans, 
20:13617 (R;US) 
Performance Testing 
Design, performance, and upgrade of the DO calorimeter, 
20:13616 (R;US) 
Test of a ZEUS BCAL module including presampler and shower 
max detector in a low energy beam, 20:13551 (R;US) 
Photodetectors 
[SSC subsystem proposal for pre-shower and Shower Maxi- 
mum Detectors]. Final report, 20:13493 (R;US) 
Photodiodes 
[SSC subsystem proposal for pre-shower and Shower Maxi- 
mum Detectors]. Final report, 20:13493 (R;US) 
Proton-Proton Interactions 
General-purpose pp experiment at the large hadron collider at 
CERN, 20:13669 (RA;RU) 
Readout Systems 
[SSC subsystem proposal for pre-shower and Shower Maxi- 
mum Detectors]. Final report, 20:13493 (R;US) 
Tau Particles 
Detector for C-tau of the JINR storage accelerator complex, 
20:13670 (RA;RU) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
Amorphous silicon pixel radiation detectors and associated thin 
film transistor electronics readout, 20:13686 (R;US) 
Characteristics of the Lab-D laser test setup, 20:13620 (R;US) 
Characterization of a portable spectrometer of L X-rays fluores- 
cence for the measurement of the concentrations of uranium 
and plutonium solutions, 20:13573 (RA;FR;In French) 
Detectors working at very low temperature: new prospects for 
ionizing radiation spectroscopy, 20:13555 (RA;FR;In French) 
Electromagnetic noise studies in a silicon strip detector, used as 
part of a luminosity monitor at LEP, 20:13691 (R;NO) 
Environment monitoring using LabVIEW, 20:13619 (R;US) 
Silicon detectors adapted to industrial applications, 20:12584 
(RA;FR;In French) 
Test beam results from the prototype L3 silicon microvertex de- 
tector, 20:13610 (R;DE) 
SI UNITS 
SI Handbook for the Lawrence Livermore National Laboratory: 
Committee on metric transition, 20:14603 (R;US) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SICHROMAL ALLOYS 
See ALUMINIUM ALLOYS 
IRON BASE ALLOYS 
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SIGMA MODEL 

Improved actions, the perfect action, and scaling by perturbation 
theory in Wilsons renormalization group: the two dimensional 
O(N)-invariant non linear c-model in the hierarchical approxi- 
mation, 20:14203 (R;DE) 

SIGMA-1385 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
SIGMA-1385 RESONANCES 
See SIGMA-1385 BARYONS 
SIGMA-1660 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
SIGMA-1660 RESONANCES 
See SIGMA-1660 BARYONS 
SIGMA-1670 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
SIGMA-1670 RESONANCES 
See SIGMA-1670 BARYONS 
SIGMA-1750 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
SIGMA-1750 RESONANCES 
See SIGMA-1750 BARYONS 
SIGMA-1765 RESONANCES 
See SIGMA-1775 BARYONS 
SIGMA-1775 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
SIGMA-1910 RESONANCES 
See SIGMA-1915 BARYONS 
SIGMA-1915 BARYONS 

The pionic decay widths of the strange baryons = and A in the 

harmonic oscillator quark model, 20:14317 (R;XA) 
SIGMA-1940 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
SIGMA-1940 RESONANCES 
See SIGMA-1940 BARYONS 
SIGMA-2030 BARYONS 
The pionic decay widths of the strange baryons = and A in the 
harmonic oscillator quark model, 20:14317 (R;XA) 
SIGMA-2030 RESONANCES 
See SIGMA-2030 BARYONS 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SILICA 

Characterization of a fused silica capacitance standard, 

20:13236 (R;US) 
SILICA GEL 

Ambient-pressure silica aerogel films, 20:13238 (R;US) 

The minimum pore size obtainable in a silica gel during drying, 
20:13239 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICON 

A finite element analysis of room temperature silicon crystals for 
the advanced photon source bending-magnet and insertion- 
device beams, 20:13465 (R;US) 

Cavity formation and impurity gettering in He-implanted Si, 
20:13271 (R;US) 

Chemical and electrical properties of cavities in silicon and ger- 
manium, 20:13320 (R;US) 

Experimental and calculated radionuclide production by pho- 
tonuclear reactions using bremsstrahlung photons produced 
by 150 MeV electrons, 20:14341 (R;US) 

Growth of hydrogenated amorphous silicon (a-Si:H) on patterned 
substrates for increased mechanical stability, 20:13268 (R;US) 

Numerical methods for determining interstitial oxygen in silicon, 
20:13295 (R;US) 

Polynomial approximations for materials simulations, 20:13266 
(R;US) 





SILICON 28 REACTIONS 

Projective multifragments break-up and the electromagnetic 

field effect of target nucleus, 20:14356 (R;XA) 
SILICON 28 TARGET 

Investigation of spin-neutrino angular correlation in processes of 

capture of polarized muons by light nuclei, 20:14384 (RA;RU) 
SILICON CARBIDES 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications Phase 2. Final report, 
20:13140 (R;US) 

Coatings of non-oxide ceramics for improved corrosion resistance 
in high temperature coal combustion. Quarterly progress report 
No. 2, September 1—December 31, 1994, 20:12076 (R;US) 

Effects of high-temperature environments on flaw generation and 
fracture behavior of SiC/SiC composites, 20:13243 (R;US) 

Elevated temperature static fatigue of a Nicalon fiber-reinforced 
SiC composite, 20:13253 (R;US) 

High temperature Hexoloy™ SX silicon carbide. Final report, 
20:13233 (R;US) 

SILICON COMPOUNDS 
See also SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 

Infrared spectroscopy of nonclassical ions and their complexes, 

20:13317 (R;US) 
SILICON NITRIDES 

Analytical and experimental evaluation of joining silicon carbide 
to silicon carbide and silicon nitride to silicon nitride for ad- 
vanced heat engine applications Phase 2. Final report, 
20:13140 (R;US) 

Coatings of non-oxide ceramics for improved corrosion resistance 
in high temperature coal combustion. Quarterly progress report 
No. 2, September 1—December 31, 1994, 20:12076 (R;US) 

Solid state sintering of silicon nitride ARL-CR-114. Final report, 
20:13230 (R;US) 

SILICON OXIDES 

See also SILICA 

Changes of mechanical poperties of ceramic breeder material 
pellets in the irradiation experiments COMPLIMENT and 
ELIMA 1, 20:14578 (R;DE) 

Development of precipitated iron Fischer-Tropsch catalysts. 
Quarterly technical progress report, October 1, 1994— 
December 31, 1994, 20:13308 (R;US) 

Effects of interlayers on the scratch adhesion performance of 
ultra-thin films of copper and gold on silicon substrates, 
20:13164 (R;US) 

Numerical methods for determining interstitial oxygen in silicon, 
20:13295 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 

High-efficiency solar cells using HEM silicon, 20:12636 (R;US) 
SILVER 

Processing and properties of long-lengths of Ag-clad BSCCO 

superconductors and high-T-magnets, 20:13244 (R;US) 

SILVER BROMIDES 

The electronic structure of AgF, AgCl and AgBr, 20:14433 (R;XA) 
SILVER CHLORIDES 

The electronic structure of AgF, AgCl and AgBr, 20:14433 (R;XA) 
SILVER FLUORIDES 

The electronic structure of AgF, AgCl and AgBr, 20:14433 (R;XA) 
SIMPLEX PROCESS 

See COAL GASIFICATION 
SIMS 

See MASS SPECTROSCOPY 
SIMULATION 

See also COMPUTERIZED SIMULATION 

PLASMA SIMULATION 

3D numerical modeling for mise-a-la-masse method, 20:12690 
(IA;JP;In Japanese) 

Teleoperated mobile robot (KAEROT) for inspection in nuclear 
facilities, 20:12868 (IA;JP) 


SIMULATORS 

A real time tracking vision system and its application to robotics, 
20:12857 (IA;JP) 

A study on advanced man-machine interface system for au- 
tonomous nuclear power plants, 20:12862 (IA;JP) 

SINGLE CRYSTALS 
See MONOCRYSTALS 
SINKS 

Investigation on technology for increasing the biological CO2 
sink and technology for CO2 fixation and reutilization, 
20:13010 (R;JP;In Japanese) 

SITE CHARACTERIZATION 

Climatological and atmospheric dispersion conditions at the 
Cattenom site, 20:12885 (R;FR;In French) 

Final report for SNL/NM environmental drilling project, 20:13027 
(R;US) 

Geophex airborne unmanned survey system, 20:13827 (R;US) 

SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SURVEYS 
See SITE CHARACTERIZATION 
SITES (REACTOR) 
See REACTOR SITES 
SKY 

Cloud classification using whole-sky imager data, 20:13788 
(R;US) 

SLIGHTLY ENRICHED URANIUM 

Fire criticality probability analysis for 300 Area N Reactor fuel 
fabrication and storage facility. Revision 1, 20:12564 (R;US) 

SLUDGES 

See also SEWAGE SLUDGE 

105-KW Sandfilter Backwash Pit sludge volume calculation, 
20:12177 (R;US) 

Design and fabrication of advanced materials from Illinois coal 
wastes. [Quarterly] technical report, September 1-November 
30, 1994, 20:12030 (R;US) 

Status and progress in sludge washing: A pivotal pretreatment 
method, 20:12358 (R;US) 

Summary status of K Basins sludge characterization, 20:12176 
(R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

An experimental investigation of the thermal/fluid properties of 
the nitrate to ammonia and ceramic (NAC) product slurry, 
20:12201 (R;US) 

SLURRIES (FUEL) 

See FUEL SLURRIES 
SMARTOR DEVICE 

See TOKAMAK DEVICES 
SMOG 

Engineering photochemical smog through convection towers, 

20:13776 (R;US) 
SMOKY EVENT 
See NUCLEAR EXPLOSIONS 
SOCIAL IMPACT 

Impacts of climate change on human settlements: Guidelines 

for assessing impacts, 20:13000 (R;US) 
SODIUM 

A portable system for the treatment of water-reactive mixed 
waste, 20:12297 (R;US) 

An assessment of the viability of storing FFTF sodium in tank 
cars, 20:12172 (R;US) 

Conceptual design report, Sodium Storage Facility, Fast Flux 
Test Facility, Project F-031, 20:12169 (R;US) 

Direct simulation of turbulent Rayleigh-Benard convection in liq- 
uid sodium, 20:12966 (R;DE;in German) 

Experimental and calculated radionuclide production by pho- 
tonuclear reactions using bremsstrahlung photons produced 
by 150 MeV electrons, 20:14341 (R;US) 

Experimental study on the refined thermal-hydraulics of a 
sodium flow across a tube row, 20:13380 (R;FR;In French) 
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SODIUM 


FFTF horizontal sodium storage tank preliminary thermal analy- 
sis, 20:12170 (R;US) 

FFTF vertical sodium storage tank preliminary thermal analysis, 
20:12171 (R;US) 

Synthesis and properties of lanthanide-exchanged Preyssler’s 
heteropolyanions, 20:13298 (R;US) 

SODIUM HYDRIDES 

Thermal expansion and temperature variation of elastic con- 

stants of Li(H,D) and Na(H,D) systems, 20:14453 (R;XA) 
SODIUM HYDROXIDES 
Measurements of the volatilities of electrolytes: Application to 
water/steam cycles, 20:13301 (R;US) 
SODIUM PHOSPHIDES 
See PHOSPHIDES 
SODIUM SULFATES 
Measurements of the volatilities of electrolytes: Application to 
water/steam cycles, 20:13301 (R;US) 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOIL CHEMISTRY 
Cost-effectiveness analysis of the SEAMIST™ membrane sys- 
tem technology, 20:13841 (R;US) 
SOIL-STRUCTURE INTERACTIONS 
Validation issues for SSI codes, 20:14107 (R;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Carrier Mobility 

Evaluation of ammonium polyphosphate fertilizer as a carrier of 

zinc, 20:14001 (RA;XA) 
Chemical Analysis 

200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 

Demonstration testing and evaluation of in situ heating of soil, 
20:13832 (R;US) 

Limited field investigation report for the 100-NR-2 Operable 
Unit, 20:12518 (R;US) 

Cleaning 

Sequential anaerobic-aerobic degradation of indigenous PCBs 

in a contaminated soil matrix, 20:13820 (R;US) 
Contamination 

300-FF-1 operable unit remedial investigation phase II report: 
Physical separation of soils treatability study, 20:12245 (R;US) 

Characterization of explosives processing waste decomposition 
due to composting. Final report, 20:13847 (R;US) 

Characterization of uranium- and plutonium-contaminated soils 
by electron microscopy, 20:12483 (R;US) 

Derivation of residual radioactive material guidelines for 
uranium in soil at the Former Associate Aircraft Tool and Man- 
ufacturing Company Site, Fairfield, Ohio, 20:13808 (R;US) 

Description of work vadose drilling at the 1301-N and 1325-N fa- 
cilities, 100-NR-1 operable unit, 20:12467 (R;US) 

Evaluation of field-portable X-ray fluorescence spectrometry for 
the determination of lead contamination on small-arms firing 
ranges, 20:13812 (R;US) 

Gas cylinder disposal pit remediation waste minimization and 
management, 20:12334 (R;US) 

Post-decontamination and dismantlement (D&D) characteriza- 
tion report for CFA-669 site, 20:12544 (R;US) 

Proposed plan for interim remedial measures at the 100-HR-2 
Operable Unit. Draft A, 20:12532 (R;US) 

Road Transportable Analytical Laboratory (RTAL) system, 
20:13824 (R;US) 

Soil Sampling Pian for the transuranic storage area soil overbur- 
den and final report: Soil overburden sampling at the RWMC 
transuranic storage area, 20:12265 (R;US) 

Cultivation Techniques 

Crop production in salt affected soils: A biological approach, 

20:13991 (RA;XA) 
Decontamination 

Acoustically enhanced remediation of contaminated soil and 

ground water, 20:13828 (R;US) 
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Contaminant distributions at typical U.S. uranium milling facilities 
and their effect on remedial action decisions, 20:12490 (R;US) 
Physicochemical and mineralogical characterization of 
transuranic contaminated soils for uranium soil integrated 
demonstration, 20:12551 (R;US) 
Review of the Vortec soil remediation demonstration program, 
20:12507 (R;US) 
VAC*TRAX vacuum thermal desorption, 20:12225 (R;US) 
Devolatilization 
Demonstration testing and evaluation of in situ heating of soil, 
20:13832 (R;US) 
Erosion 
Slope and bank erosional stability of the Canonsburg, Pennsyl- 
vania, UMTRA disposal site, 20:12464 (R;US) 
Gas Analysis 
Analytical laboratory and mobile sampling platform. Progress re- 
port, October 1, 1994—December 31, 1994, 20:12234 (R;US) 
Heating 
Demonstration testing and evaluation of in situ heating of soil, 
20:13832 (R;US) 
Hydraulic Conductivity 
Laboratory analysis of soil hydraulic properties of CDBM 2 and 
CDBM 3 samples, 20:13839 (R;US) 
In-Situ Processing 
Depth enhancement techniques for the in situ vitrification pro- 
cess, 20:13849 (R;US) 
Leaching 
Simulation of nutrient leaching in ultisol under tea, 20:13999 
(RA;XA) 
Liming 
Field experiments with liming of mineral soils in north Sweden, 
20:13855 (R;SE;in Swedish) 
Mechanical Vibrations 
Wave characteristics of Shinkansen-induced ground vibration 
along the elevated bridge, 20:12688 (IA;JP;In Japanese) 
Organic Matter 
Increasing fertilizer use efficiency in acid soils using organic 
matter, 20:13997 (RA;XA) 
Soil organic matter dynamics demonstrated by isotope meth- 
ods, 20:13996 (RA;XA) 
Ph Value 
Increasing fertilizer use efficiency in acid soils using organic 
matter, 20:13997 (RA;XA) 
Physical Properties 
Laboratory analysis of soil hydraulic properties of CDBM 2 and 
CDBM 3 samples, 20:13839 (R;US) 
Radiation Monitoring 
Evaluation of soil radioactivity data from the Nevada Test Site, 
20:13830 (R;US) 
Radionuclide Mig;ation 
200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 
Derivation of residual radioactive material guidelines for 
uranium in soil at the Former Associate Aircraft Tool and Man- 
ufacturing Company Site, Fairfield, Ohio, 20:13808 (R;US) 
Geochemical factors affecting radionuclide transport through 
near and far fields at a Low-Level Waste Disposal Site, 
20:12317 (R;US) 
Interpretation and modeling of a subsurface injection test, 200 
East Area, Hanford, Washington, 20:12323 (R;US) 
Remedial Action 
300-FF-1 operable unit remedial investigation phase Il report: 
Physical separation of soils treatability study, 20:12245 (R;US) 
Characterization of explosives processing waste decomposition 
due to composting. Final report, 20:13847 (R;US) 
Characterization of uranium- and plutonium-contaminated soils 
by electron microscopy, 20:12483 (R;US) 
In situ bioremediation: Cost effectiveness of a remediation tech- 
nology field tested at the Savannah River, 20:13840 (R;US) 
Post-decontamination and dismantlement (D&D) characteriza- 
tion report for CFA-669 site, 20:12544 (R;US) 





RCRA Facility investigation/corrective measures study work 
plan for the 100-NR-1 operable unit: Hanford Site, Richland, 
Washington. Draft F, 20:12241 (R;US) 

Richland Environmental Restoration Project 1995 fiscal year 
work plan: Work breakdown structure 2.0, 100 Area. Volume 
1, 20:12248 (R;US) 

Study on the soil environment remediation sytem using ecologi- 
cal information and functions, 20:13844 (R;JP;In Japanese) 

Treatment Facility F: Accelerated Removal and Validation 
Project, 20:13858 (R;US) 

Revegetation 

Extended abstracts for an international conference on the devel- 
opment of the North and problems of recultivation, 20:13817 
(R;US) 

Salinity 

Crop production in salt affected soils: A biological approach, 

20:13991 (RA;XA) 
Sampling 

200-BP-11 operable unit and 216-B-3 main pond work/closure 
plan, Hanford Site, Richland, Washington. Volume 1: Field in- 
vestigation and sampling strategy, 20:12244 (R;US) 

Analytical laboratory and mobile sampling platform. Progress re- 
port, October 1, 1994—December 31, 1994, 20:12234 (R;US) 

Demonstration testing and evaluation of in situ heating of soil, 
20:13832 (R;US) 

Description of work vadose drilling at the 1301-N and 1325-N fa- 
cilities, 100-NR-1 operable unit, 20:12467 (R;US) 

Soil Sampling Plan for the transuranic storage area soil overbur- 
den and final report: Soil overburden sampling at the RWMC 
transuranic storage area, 20:12265 (R;US) 

Seismic Effects 

Site characteristics of Argonne National Laboratory in Illinois, 

20:13813 (R;US) 
Vitrification 

Depth enhancement techniques for the in situ vitrification pro- 
cess, 20:13849 (R;US) 

Test plan for BWID Phase 2 electric arc melter vitrification tests, 
20:12259 (R;US) 

X-Ray Fluorescence Analysis 

Evaluation of field-portable X-ray fluorescence spectrometry for 
the determination of lead contamination on small-arms firing 
ranges, 20:13812 (R;US) 

SOLAR AIR HEATERS 
Solar heating and you, 20:12642 (R;US) 
SOLAR ARCHITECTURE 
Glazing materials for solar and architectural applications. Final 
report, 20:12645 (R;US) 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
SILICON SOLAR CELLS 

Photovoltaic Device Fabrication Laboratory Building 883. Haz- 
ards assessment document, 20:12649 (R;US) 

Understanding and managing health and environmental risks of 
CIS, CGS, and CdTe photovoltaic module production and 
use: A workshop, 20:12648 (R;US) 

SOLAR COLLECTORS 
See also SOLAR AIR HEATERS 
Solar heating and you, 20:12642 (R;US) 
SOLAR COOLING SYSTEMS 

Potential of solar cooling systems for peak demand reduction, 
20:12646 (R;US) 

SOLAR DOMESTIC WATER HEATING 

See SOLAR WATER HEATING 

SOLAR ENERGY 
Summary of report on the results of the Sunshine Project in fis- 
cal 1992. Solar energy, 20:12634 (R;JP;in Japanese) 
SOLAR EQUIPMENT 

See also PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR STILLS 

US photovoltaic patents: 1991-1993, 20:12635 (R;US) 


SOLID WASTES 


SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Summary of report on the results of the Sunshine Project in fis- 
cal 1992. Solar energy, 20:12634 (R;JP;in Japanese) 

SOLAR INDUSTRY 

Strategies for recycling CdTe photovoltaic modules, 20:12632 

(R;US) 
SOLAR PARTICLES 

See also SOLAR PROTONS 

Energetic ions from the October 1989 solar particle events, 
20:13623 (IA;HU) 

SOLAR POWER PLANTS 

See also PHOTOVOLTAIC POWER PLANTS 

Validation of the FLAGSOL parabolic trough solar power piant 
performance model, 20:12641 (R;US) 

SOLAR PROTON EVENTS 

See SOLAR PROTONS 

SOLAR PROTONS 

The solar proton event of the 1990 May 24 solar flare, 20:14409 

(IA;HU) 
SOLAR RADIATION 

See also SOLAR PARTICLES 

Calculations of downward IR surface fluxes in the 500-3,000 
cm~' wavenumber range for the 1994 ICRCCM model inter- 
comparison study, 20:13796 (R;US) 

The North Slope of Alaska: ARM’s window on high latitude phe- 
nomena, 20:13785 (R;US) 

SOLAR REFLECTORS 

State-of-the-art low-cost solar reflector materials, 20:12647 

(R;US) 
SOLAR STILLS 

A solar powered distillation plant and pump station for use in 

ocean side desert areas, 20:12643 (R;US) 
SOLAR WATER HEATING 

Demonstration, analysis and optimization of low cost systems 
by integration of plumbing and pre-heating technics with low 
energy and water demand. Final report, 20:12644 (R;DE;In 
German) 

SOLFRAC PROCESS 
See ENHANCED RECOVERY 
SOLID ELECTROLYTE FUEL CELLS 

Stability of chromite interconnections in dual environments, 

20:13065 (R;US) 
SOLID FUELS 

See also BRIQUETS 

Selective non-catalytic oxidation of ammonium in gasification 
gas, 20:12005 (R;Fl) 

SOLID SCINTILLATION DETECTORS 

Correlation of XANES features with the scintillation efficiencies 
of Ce doped alkaline earth lithium silicate glasses, 20:13692 
(R;US) 

SOLID STATE LASERS 

See also SEMICONDUCTOR LASERS 

Continuously-tunable, narrow-linewidth, Q-switched Cr:LiSAF 
laser for lidar applications, 20:13414 (R;US) 

SOLID STATE PHYSICS 

Annual progress report of the Department of Solid State Physics 
1 January -31 December 1994, 20:14456 (R;DK) 

Study of the condensed state of matter by the uSR (muon spin 
rotation) technique, 20:14465 (RA;RU) 

Technical progress report to the Department of Energy on the 
Solid State Sciences Committee (SSSC), 20:13017 (R;US) 

SOLID WASTES 
See also TAILINGS 
WOOD WASTES 

Field demonstration project using clean coal technology by- 
products, 20:12022 (R;US) 

Mixed waste certification plan for the Lawrence Berkeley Labo- 
ratory Hazardous Waste Handling Facility. Revision 1, 
20:12303 (R;US) 

Near-neutral oxidation of pyrite in coal slurry solids. [Quarterly] 
technical report, September 1—-November 30, 1994, 20:12034 
(R;US) 
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SOLIDS 


SOLIDS 

Modeling of thermal, electronic, hydrodynamic, and dynamic de- 
position processes for pulsed-laser deposition of thin films, 
20:14446 (R;US) 

SOLIDS FLOW 

Numerical study of the flow of granular materials down an in- 
clined plane. Quarterly report, July 1—-September 30, 1994, 
20:12059 (R;US) 

SOLUTES 

Bubble chamber spectroscopy for chemical analysis: A new 
concept, 20:13290 (R;US) 

Photoinduced dipoles and charge pairs in condensed phase. 
Progress report, November 14, 1993—November 15, 1994, 
20:13325 (R;US) 

SOLVENTS 

See also ORGANIC SOLVENTS 

In situ bioremediation: Cost effectiveness of a remediation tech- 
nology field tested at the Savannah River, 20:13840 (R;US) 

Magnetic resonance imaging of solvent transport in polymer net- 
works, 20:13241 (R;US) 

SONDES 
See PROBES 
SONIC LOGGING 

Cement bond log using full-wave form data, 20:12653 (IA;JP;In 

Japanese) 
SOOT 

Ash and pulverized coal deposition in combustors and gasifiers. 
Quarterly technical progress report, October 1—-December 31, 
1994, 20:12036 (R;US) 

SORBENT INJECTION PROCESSES 

Advanced in-duct sorbent injection for SO. control. Topical report 
number 3, Subtask 2.3: Sorbent optimization, 20:12733 (R;US) 

Engineering development of advanced coal-fired low emission 
boiler systems. Quarterly technical progress report, July— 
September, 1994, 20:12067 (R;US) 

Sulfur removal in advanced two stage pressurized fluidized bed 
combustion. Technical report, September 1—November 30, 
1994, 20:12026 (R;US) 

SOUND 
See SOUND WAVES 
SOUND WAVES 

Extreme nonlinearity in rocks: An investigation using elastic 
pulse wave propagation, 20:14122 (R;US) 

Limitations for heterodyne detection of Brillouin scattered light, 
20:13398 (R;US) 

SOUTH AUSTRALIA 

Assessment of potential doses at the Maralinga and Emu test 
sites, 20:14040 (RA;XA) 

Dose assessment studies at former nuclear weapons test sites 
in Australia, 20:14039 (RA;XA) 

SOUTH KOREA 

See REPUBLIC OF KOREA 
SOUTHEAST REGION 

See USA 
SOUTHWEST REGION 

See USA 
SOVIET UNION 

See USSR 
SOYBEAN PLANT 

See GLYCINE HISPIDA 
SPACE HVAC SYSTEMS 

Conceptual framework for the thermal distribution method of 
test, 20:13067 (R;US) 

Energy impacts of attic duct retrofits in Sacramento houses, 
20:13078 (R;US) 

PFP MICON maintenance manual. Revision 1, 20:14685 (R;US) 

Verifying energy savings with minimal metered data: The 
Hunter heat pump analysis, 20:13089 (R;US) 

SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 

Action plan for polonium-210 program in smaller Richland reac- 

tors, 20:12920 (R;US) 
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RETRAN-02 installation and verification for the CRAY computer, 
20:14665 (R;US) 
SPACE POWER UNIT REACTOR 
See SPACE POWER REACTORS 
SPACE VEHICLE COMPONENTS 

The Los Alamos Photon Counting Detector Debris Detection 

Project: An update, 20:14185 (R;US) 
SPACE-TIME 

Conformally compactified homogeneous spaces (Possible Ob- 

servable Consequences), 20:14220 (R;XA) 
SPACERS 

Standardization of the methodology used for fuel pressure drop 
evaluation to improve hydraulic calculation of heterogeneous 
cores, 20:12851 (R;FR) 

SPARK IGNITION ENGINES 

Feasibilities and limits of planar laser induced fluorescence 
techniques in the internal combustion of S|! engines, 20:13130 
(R;DE;In German) 

SPARTICLES 
Experimental prospects for SUSY in e*e~ , 20:14309 (R;DE) 
Squark production at the Tevatron, 20:14275 (R;DE) 
SPECIES DIVERSITY 
Landscape characterization and biodiversity research, 20:13818 
(R;US) 
SPECTRA UNFOLDING 
UNSPEC. Unfolding X-Ray Spectrums, 20:14655 (CM;US) 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
X-RAY SPECTROMETERS 

Design of an electronic charged particle spectrometer to mea- 
sure (pR), yield, and implosion symmetry on the OMEGA 
Upgrade, 20:14498 (R;US) 

TDPAC-measurements under high pressure and at high temper- 
atures, 20:13672 (RA;RU) 

SPECTROPHOTOMETERS 
Plutonium solution analyzer. Revised February 1995, 20:13289 
(R;US) 
SPEED INDICATORS 
See VELOCIMETERS 
SPENT FUEL CASKS 

CASKS (Computer Analysis of Storage casKS): A microcom- 
puter based analysis system for storage cask design review. 
User's manual to Version 1b (including program reference), 
20:12160 (R;US) 

Configuration management compliance matrix for K Basins, 
20:12174 (R;US) 

Data quality objectives for gas and liquid samples from sealed K 
Basin canisters, 20:12175 (R;US) 

Gas and liquid sampling for closed canisters in KW Basin - 
Work Plan, 20:12179 (R;US) 

SPENT FUEL ELEMENTS 

BWR SFAT, gross-defect verification of spent BWR fuel. Final 
report on Task FIN A563 on the Finnish Support Programme 
to IAEA Safeguards including BWR SFAT User Manual, 
20:12577 (R;Fl) 

CSER 95-001: Criticality safety evaluation report for PUREX 
canister rack, 20:12180 (R;US) 

Conditioning of spent fuel assemblies from the Rossendorf RFR 
research reactor in transport and storage containers of the 
type CASTOR MTR 2, 20:12167 (R;DE;In German) 

KE Basin underwater visual fuel survey, 20:12376 (R;US) 

Shielding analysis of the IEM cell offset adapter plate, 20:13364 
(R;US) 

SPENT FUEL STORAGE 

See also DRY STORAGE 

CSER 95-001: Criticality safety evaluation report for PUREX 
canister rack, 20:12180 (R;US) 

Conditioning of spent fuel assemblies from the Rossendorf RFR 
research reactor in transport and storage containers of the 
type CASTOR MTR 2, 20:12167 (R;DE;In German) 

Configuration Management Plan for K Basins, 20:12368 (R;US) 





Dry vault for spent fuel depository. Basic outsets, operating re- 
sults and safety of the "CASCAD” plant, 20:12154 (R;FR) 

Gas and liquid sampling for closed canisters in KW Basin - 
Work Plan, 20:12179 (R;US) 

Kinetic and thermodynamic bases to resolve issues regarding 
conditioning of uranium metal fuels, 20:12163 (R;US) 


SPENT FUELS 


Compiled Data 
Integrated Data Base report—1993: U.S. spent nuclear fuel and 
radioactive waste inventories, projections, and characteristics. 
Revision 10, 20:12157 (R;US) 
Corrosion 
Overview of the spent nuclear fuel project at Hanford, 20:12168 
(R;US) 
Decontamination 
Interface agreement for the management of FFTF Spent Nu- 
clear Fuel, 20:12173 (R;US) 
Dimensions 
Application of gamma spectroscopy to dimensional measure- 
ment: non destructive control of irradiated nuclear fuels, 
20:12904 (RA;FR;In French) 
Dry Storage 
Acceptance criteria for interim dry storage of aluminum-clad fu- 
els, 20:12458 (R;US) 
Evaluation of degradation during interim dry storage of 
aluminum-clad fuels, 20:12459 (R;US) 
Overview of the spent nuclear fuel project at Hanford, 20:12168 
(R;US) 
Transitioning aluminum clad spent fuels from wet to interim dry 
storage, 20:12457 (R;US) 
Electrorefining 
Electrorefining “N” reactor fuel, 20:12897 (R;US) 
Encapsulation 
Gas and liquid sampling for closed canisters in KW Basin - 
Work Plan, 20:12179 (R;US) 
Fuel Pins 
+y spectrometry in experimental reactor: an essential mean of 
nuclear fuels study, 20:12903 (RA;FR;In French) 
Ground Disposal 
Unsaturated zone transport modeling of the Greater Confine- 
ment Disposal Site, 20:12332 (R;US) 
Inventories 
Integrated Data Base report—1993: U.S. spent nuclear fuel and 
radioactive waste inventories, projections, and characteristics. 
Revision 10, 20:12157 (R;US) 
integrated spent nuclear fuel database system, 20:12574 (R;US) 
Spent nuclear fuel discharges from US reactors 1993, 20:12166 
(R;US) 
Management 
Spent Nuclear Fuel Project technical baseline document. Fiscal 
year 1995: Volume 1, Baseline description, 20:12375 (R;US) 
Spent nuclear fuel project integrated schedule plan, 20:12373 
(R;US) 
Nuclear Materials Management 
Design of a new portable fork detector for research reactor 
spent fuel, 20:13682 (R;US) 
Packaging 
Qualifying radioactive waste forms for geologic disposal, 
20:12345 (R;US) 
Pyrochemical Reprocessing 
Pyrochemical processing of DOE spent nuclear fuel, 20:12148 
(R;US) 
Radioactive Waste Disposal 
The Nuclear Waste Policy Act, as amended, with appropriations 
acts appended. Revision 1, 20:12580 (R;US) 
Radioactive Waste Management 
Economics of ALMR deployment in the United States, 20:12838 
(R;US) 
Radioactive Waste Processing 
Production of metal waste forms from spent fuel treatment, 
20:12149 (R;US) 
Radioactive Waste Storage 
Acceptance criteria for interim dry storage of aluminum-clad fu- 
els, 20:12458 (R;US) 


STAINLESS STEELS 


Evaluation of degradation during interim dry storage of 

aluminum-clad fuels, 20:12459 (R;US) 
Remote Handling 

Test reports for K Basins vertical fuel handling tools, 20:12178 

(R;US) 
Reprocessing 

Production of metal waste forms from spent fuel treatment, 

20:12149 (R;US) 
Sampling 

Sampling and Analysis Plan for canister liquid and gas sampling 

at 105-KW fuel storage basin, 20:12374 (R;US) 
Spent Fuel Storage 

A systems engineering analysis to examine the economic im- 
pact for treatment of tritiated water in the Hanford KE-Basin, 
20:12474 (R;US) 

Gas/liquid sampler for closed canisters in KW Basin - test re- 
port, 20:12377 (R;US) 

Sampling and Analysis Plan for canister liquid and gas sampling 
at 105-KW fuel storage basin, 20:12374 (R;US) 

Stabilization 

Overview of the spent nuclear fuel project at Hanford, 20:12168 
(R;US) 

Waste Transportation 

Radiological transportation risk assessment of the shipment of 
sodium-bonded fuel from the Fast Flux Test Facility to the 
Idaho National Engineering Laboratory, 20:12181 (R;US) 

Transportation capabilities study of DOE-owned spent nuclear 
fuel, 20:12159 (R;US) 

SPHERES 

Electromagnetic physical modeling. 8, 20:12693 (IA;JP;in 

Japanese) 
SPHEROMAK DEVICES 
Theoretical aspects of energy confinement in spheromaks, 
20:14553 (R;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPINELS 

AEM investigation of tetrahedrally coordinated Ti*+* in nickel- 
titanate spinel, 20:13248 (R;US) 

Analytical electron microscopy of precipitates in ion-implanted 
MgAI2O, spinel, 20:13221 (R;US) 

Exchange integrals and magnetic properties of mixed chromium 
spinel systems: Zn;_,AxCroX4(A = Cd, Hg and X = S, Se), 
20:14447 (R;XA) 

Exchange integrals in the helimagnetic phase of ZnCro,Alo_2xS4 
(0.85 < x < 1): A neutron diffraction study, 20:14460 (R;XA) 

SPRINGS (WATER) 
See WATER SPRINGS 
SPUR REACTOR 
See SPACE POWER REACTORS 
SRM 
See CALIBRATION STANDARDS 
STABILIZED SUPERCONDUCTORS 
Flux pinning and stabilizer studies. Fina! report, 20:14483 (R;US) 
STACKS 
296-B-5 Stack monitoring and sampling system annual system 
assessment report, 20:12481 (R;US) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 

Pulsed ion beam surface treatment for preparing rapidly solidi- 
fied corrosion resistant steel and aluminum surfaces, 
20:13205 (R;US) 

STAINLESS STEEL-316L 

Pulsed ion beam surface treatment for preparing rapidly solidi- 
fied corrosion resistant steel and aluminum surfaces, 
20:13205 (R;US) 

STAINLESS STEELS 

Applications of electricity and corrosion. Precautions for use of 
metals and stainless and refractory alloys, 20:13173 (R;FR;In 
French) 
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STAINLESS STEELS 


Bases for extrapolating materials durability in fuel storage pools, 
20:12162 (R;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 

A search for excited fermions in electron-proton collisions at 
HERA, 20:14268 (R;DE) 

Complete initial state radiation to off-shell Z° pair production in 
ete annihilation, 20:14276 (R;DE) 

High energy physics at the standard model and beyond, 
20:14197 (IA;HU) 

Strongly interacting Higgs sector without technicolor, 20:14236 
(R;DE) 

STANDARD REFERENCE MATERIALS 

See CALIBRATION STANDARDS 

STANDARDIZATION 
Investigation on the international standardization of the environ- 
mental management system, 20:13011 (R;JP;In Japanese) 
STANDARDS 
See also CALIBRATION STANDARDS 
SAFETY STANDARDS 

Performance evaluation of an ISO standard method for the de- 
termination of SOz in flue gases, 20:13015 (R;SE;in Swedish, 
English) 

QUEST2: Release 1, SA/Release 1 supporting documents de- 
liverable set, 20:14623 (R;US) 

STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
Plasma lens experiments at the final focus test beam, 20:13481 
(R;US) 
STARFISH EVENT 
See NUCLEAR EXPLOSIONS 
STARS 

See also NEUTRON STARS 

Stability of strange quark stars with nuclear crusts against radial 
oscillations, 20:14189 (R;US) 

Strange-matter stars, 20:14190 (R;US) 

STATISTICAL MECHANICS 

Coherence and chaos 
20:14187 (R;US) 

STEAM CONDENSERS 

Improving heat rate in power plant condensers with enhanced 
tubes, 20:12720 (R;US) 

New technology for America’s electric power industry. Diagnosis 
and control of flow-induced tube vibration in heat exchangers 
and steam generators, 20:12719 (R;US) 

STEAM GENERATORS 

Application of probabilistic fracture mechanics to optimize the 
maintenance of PWR steam generator tubes, 20:12807 
(R;FR;In French) 

Automated eddy current signal processing: operation between 
declarative and procedural programming, 20:12812 (R;FR;In 
French) 

Choked flow through cracks, 20:12799 (R;FR;In French) 

Design of teleoperated robot system for nozzle dam mainte- 
nance in steam generator, 20:12867 (IA;JP) 

Effect of shot peening on steam generator tube cracking risks, 
20:12800 (R;FR;In French) 

Fretting wear of steam generator tubes: high-temperature tests 
on AECL rig, 20:12797 (R;FR;In French) 

Statistical evaluation of the effects of shot-peening on stress 
corrosion of alloy 600 in PWR steam generators, 20:12795 
(R;FR;In French) 

Water and steam tightness tests of expanded graphite static 
gaskets for nuclear power plant steam generators, 20:12776 
(R;FR;In French) 

STEAM INJECTION 

Through-flow analysis of steam turbines operating under partial 

admission, 20:12801 (R;FR;in French) 
STEAM SEPARATORS 

Advantages of retrofitting high velocity separators to LWR tur- 
bines; experience in VVR NPP Loviisa, 20:12781 (R;FR;In 
French) 


in extended dynamical systems, 
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STEAM TURBINES 

A new laser grating velocimeter-granulometer for highly concen- 
trated wet steam flows, 20:13718 (R;FR;In French) 

Acoustic insulation afforded by the metal wall cladding and roof- 
ing of the Chooz-1 turbine machine hall, 20:12803 (R;FR;In 
French) 

Experimental modal analysis of the steam inlet pipe to the 
Chooz B1 high pressure turbine, 20:12782 (R;FR;In French) 

Monitoring large rotating machines at EDF, 20:12787 (R;FR;In 
French) 

Through-flow analysis of steam turbines operating under partial 
admission, 20:12801 (R;FR;In French) 

Use of a microvideo probe to measure the size and velocity of wa- 
ter droplets in EDF steam turbines, 20:12778 (R;FR;In French) 

STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-000KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-15KH2MFA 

See STEEL-CR2MOV 
STEEL-18MNV6 

See STEELS 
STEEL-42KH2GSNM 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-ASTM-A212 

Gamma ray-induced embrittlement of pressure vessel alloys, 
20:12850 (R;US) 

STEEL-ASTM-A533-B 

Charpy impact test results on five materials and NIST verifica- 
tion specimens using instrumented 2-mm and 8-mm strikers, 
20:13394 (R;US) 

Validity limits in J-resistance curve determination: A computa- 
tional approach to ductile crack growth under large-scale 
yielding conditions. Volume 2, 20:12874 (R;US) 

STEEL-CR12MOV 

Experimental study of possibility of creation of system for moni- 
toring stress state in vessels of water-moderated reactor of 
VVER type., 20:12882 (IA;UA;In Russian) 

STEEL-CR2MOV 

Charpy impact test results on five materials and NIST verifica- 
tion specimens using instrumented 2-mm and 8-mm strikers, 
20:13394 (R;US) 

STEEL-EHP699 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH12M 

See STEEL-CR12MOV 
STEEL-KH14K9N6M5 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH15N20M2T2 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH17N5M3 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEELS 

See also CARBON STEELS 

Application of relativistic electron beams to radiation-thermal 
treatment of metallic materials., 20:13188 (IA;UA;In Russian) 

Biaxial loading effects on fracture toughness of reactor pressure 
vessel steel, 20:13201 (R;US) 





Hydrogen as additional factor of destruction of lower steel- 
circonium adapter of technological channels in RBMK-1000., 
20:13191 (IA;UA;In Russian) 

Inspection of tendons, 20:13401 (R;Fl;In Finnish) 

Mathematical modeling of deformation during hot rolling, 
20:13176 (R;US) 

Processing and properties of extruded tungsten-hafnium and 
tungsten-steel composites, 20:13163 (R;US) 

Reactor pressure vessel structural integrity research, 20:12852 
(R;US) 

Surface scanning techniques to locate and study defects in 
painted zinc and zinc alloy coated steels, 20:13156 (R;US) 

Validity limits in J-resistance curve determination: A computa- 
tional approach to ductile crack growth under large-scale 
yielding conditions. Volume 2, 20:12874 (R;US) 

Validity limits in J-resistance curve determination: An assess- 
ment of the Jy Parameter. Volume 1, 20:12873 (R;US) 

STELLARATORS 
See also HELIAC STELLARATORS 
JIPPT-2 DEVICE 
Dynamical model of pressure-gradient-driven turbulence and 
shear flow generation in L-H transition, 20:14518 (R;JP) 
STEREOCHEMISTRY 
Stereolithography models. Final report, 20:14662 (R;US) 
STERN-GERLACH EXPERIMENT 
Polarizing matter and antimatter: A new method. Final report, 
20:13547 (R;US) 
STES 
See SEASONAL THERMAL ENERGY STORAGE 
STIRLING ENGINES 
Isotope powered Stirling generator for terrestrial applications, 
20:13411 (R;US) 
STOCKS 
See INVENTORIES 
STONE AND WEBSTER COAL SOLUTION GASIFICATION PRO- 
CESS 
See COAL GASIFICATION 
STONE AND WEBSTER GASIFICATION PROCESS 
See COAL GASIFICATION 
STOPPING POWER 

Energy loss of carbon transmitted 1-MeV H2* ions, 20:14404 
(IA;JP) 

STOPPING POWER (TOTAL ATOMIC) 

See STOPPING POWER 

STOPPING POWER (TOTAL LINEAR) 
See STOPPING POWER 
STOPPING POWER (TOTAL MASS) 
See STOPPING POWER 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Auxiliary Systems 

Operability test procedure for 244-U DCRT. Revision 1, 

20:12364 (R;US) 
Containment Systems 

Performance and risk assessment of subsurface barriers for 

single-shell tank waste retrieval, 20:12352 (R;US) 
Criticality 

Fire criticality probability analysis for 300 Area N Reactor fuel 

fabrication and storage facility. Revision 1, 20:12564 (R;US) 
Design 

Conceptual design report, Sodium Storage Facility, Fast Flux 
Test Facility, Project F-031, 20:12169 (R;US) 

Evaluation of degradation during interim dry storage of 
aluminum-clad fuels, 20:12459 (R;US) 

Emergency Plans 

Hydrogen Trailer Storage Facility (Building 878). Consequence 

analysis, 20:12605 (R;US) 


STORAGE RINGS 


Fire Hazards 

Fire criticality probability analysis for 300 Area N Reactor fuel 

fabrication and storage facility. Revision 1, 20:12564 (R;US) 
Grouting 
Innovative grout/retrieval demonstration final report, 20:12539 
(R;US) 
Management 
Configuration Management Plan for K Basins, 20:12368 (R;US) 
Monitoring 
Gas/liquid sampler for closed canisters in KW Basin - test re- 
port, 20:12377 (R;US) 
Planning 
Configuration Management Plan for K Basins, 20:12368 (R;US) 
Remedial Action 

An integrated systems approach to remote retrieval of buried 
transuranic waste using a telerobotic transport vehicle, inno- 
vative end effector, and remote excavator, 20:12545 (R;US) 

Design and experimental evaluation of flexible manipulator con- 
trol algorithms, 20:13347 (R;US) 

Development and testing of single-shell tank waste retrieval 
technologies: Milestone M-45-01 summary report, 20:12560 
(R;US) 

Gas/liquid sampler for closed canisters in KW Basin - test re- 
port, 20:12377 (R;US) 

Innovative grout/retrieval demonstration final report, 20:12539 
(R;US) 

Performance and risk assessment of subsurface barriers for 
single-shell tank waste retrieval, 20:12352 (R;US) 

Preliminary design requirements document (DRD) for Project 
W-236B, “Initial Pretreatment Module”, 20:12388 (R;US) 

Risk and cost tradeoffs for remote retrieval of buried waste, 
20:12541 (R;US) 

Tank waste remediation system high-level waste vitrification sys- 
tem development and testing requirements, 20:12422 (R;US) 

Test plan for BWID Phase 2 electric arc melter vitrification tests, 
20:12259 (R;US) 

Space Hvac Systems 
PFP MICON maintenance manual. Revision 1, 20:14685 (R;US) 
Temperature Control 

Position paper — Waste storage tank heat removal, 20:12386 

(R;US) 
Thermal Analysis 

FFTF horizontal sodium storage tank preliminary thermal analy- 
sis, 20:12170 (R;US) 

FFTF vertical sodium storage tank preliminary thermal analysis, 
20:12171 (R;US) 

Ventilation Systems 

Position paper — Waste storage tank heat removal, 20:12386 

(R;US) 
Waste Retrieval 

Design and experimental evaluation of flexible manipulator con- 
trol algorithms, 20:13347 (R;US) 

Development and testing of single-shell tank waste retrieval 
technologies: Milestone M-45-01 summary report, 20:12560 
(R;US) 

Innovative grout/retrieval demonstration final report, 20:12539 
(R;US) 

Large-scale demonstration test plan for digface data acquisition 
system, 20:12546 (R;US) 

Preliminary fire hazards analysis for W-211, Initial Tank Re- 
trieval Systems, 20:12568 (R;US) 

Risk and cost tradeoffs for remote retrieval of buried waste, 
20:12541 (R;US) 

Simulation analysis of control strategies for a tank waste re- 
trieval manipulator system, 20:13344 (R;US) 

STORAGE RINGS 
See also HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 

Beam-beam effects, 20:13549 (R;US) 

Construction and commissioning of the positron accumulator 
ring for the APS, 20:13544 (R;US) 
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STORAGE RINGS 


Ordered one-component plasmas: Phase transitions, normal 
modes, large systems, and experiments in a storage ring, 
20:13464 (R;US) 

Polarizing matter and antimatter: A new method. Final report, 
20:13547 (R;US) 

Skew chromaticity, 20:13470 (R;US) 

STORES 
See COMMERCIAL BUILDINGS 
STRANGE PARTICLES 

Aspects of strange matter, 20:14251 (R;US) 

Aspects of strangeness, 20:14252 (R;US) 

Recent status in the search for the quark-gluon plasma, 
20:14234 (R;US) 

STRAWBERRIES 

Irradiation of strawberries. A compilation of technical data for its 

authorization and control, 20:13956 (R;XA) 
STREAK CAMERAS 

Development of density and temperature profile diagnostics for 
ICF targets. Final report, September 30, 1993—December 31, 
1994, 20:14503 (R;US) 

STREAMS 

Geomorphic stability field reconnaissance site visit, Canonsburg, 
Pennsylvania, December 1992. Final report, 20:12492 (R;US) 

Slope and bank erosional stability of the Canonsburg, Pennsyl- 
vania, UMTRA disposal site, 20:12464 (R;US) 

STREETS 
See ROADS 
STRESS ANALYSIS 

Stress analysis of jacks, frame and bearing connections, and 

drill rod for core sampler truck No. 2, 20:13403 (R;US) 
STRESSES 

See also RESIDUAL STRESSES 

ASR4. Anelastic Strain Recovery Analysis Code, 20:14653 
(CM;US) 

Self-stressing structures for wafer-level oxide breakdown to 200 
MHz, 20:13429 (R;US) 

STRING MODELS 

See also SUPERSTRING MODELS 

An example of higher weight superpotential interaction in the 
heterotic string on orbifolds, 20:14214 (R;XA) 

More about bosonic string with topological term, 20:14217 (R;XA) 

The 10-D chiral null model and the relation to 4-D string solu- 
tions, 20:14168 (R;DE) 

STRONG INTERACTIONS 

Determination of the strong coupling constant from jet rates in 

deep inelastic scattering, 20:14277 (R;DE) 
STRONTIUM 

High-capacity, selective solid sequestrants for innovative chemi- 
cal separation: Inorganic ion exchange approach, 20:12325 
(R;US) 

Improved separation techniques for the characterization of ra- 
dioactive waste samples, 20:13282 (R;US) 

Selective methane oxidation over promoted oxide catalysts. Quar- 
terly report, September—November, 1994, 20:12134 (R;US) 

STRONTIUM 90 

Letter report for modeling evaluation of N-Springs barrier and 
pump-and-treat systems. Draft A, 20:12468 (R;US) 

Radioactivity survey data in Japan. Pt. 1. Environmental materi- 
als, 20:13874 (R;JP) 

Radioactivity survey data in Japan. Pt. 2. Dietary materials, 
20:14023 (R;JP) 

Radionuclide concentrations in elk that winter on Los Alamos 
National Laboratory lands. Revision, 20:14044 (R;US) 

STRONTIUM OXIDES 

Direct determination of grain boundary atomic structure in 
SrTiO3, 20:13222 (R;US) 

Local texture and grain boundary misorientations in high He ox- 
ide superconductors, 20:13215 (R;US) 

Processing and properties of long-lengths of Ag-clad BSCCO 
superconductors and high-T-magnets, 20:13244 (R;US) 

Stability of chromite interconnections in dual environments, 
20:13065 (R;US) 

STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
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STRUCTURAL MODELS 

See also SCALE MODELS 

Electromagnetic physical modeling. 8, 20:12693 (IA;JP;In 
Japanese) 

The Sandia total-dose estimator: SANDOSE description and 
user guide, 20:14429 (R;US) 

Two-dimensional finite-difference modeling of diffusion of elec- 
tromagnetic fields for an infinite current line source, 20:12691 
(IA;JP;In Japanese) 

STRUCTURES (BUILDINGS) 
See BUILDINGS 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE POLYMERS 
See POLYSTYRENE 
SU-3 GROUPS 
Tables of SU(3) isoscalar factors, 20:14159 (R;US) 
SUBBITUMINOUS COAL 

Hydrothermally treated coals for pulverized coal injection. Tech- 
nical progress report, October-December, 1994, 20:11979 
(R;US) 

SUBCRITICALITY 

See CRITICALITY 
SUBURBS 

See URBAN AREAS 
SUGAR BEETS 

Deficit irrigation in semi-arid zone irrigation projects: Case stud- 

ies in Turkey, 20:13998 (RA;XA) 
SULFATES 
See also AMMONIUM SULFATES 
POTASSIUM SULFATES 
SODIUM SULFATES 

Selective methane oxidation over promoted oxide catalysts. Quar- 
terly report, September-November, 1994, 20:12134 (R;US) 

Towards the detection and attribution of an anthropogenic effect 
on climate, 20:13794 (R;US) 

SULFHYDRYL COMPOUNDS 

See THIOLS 

SULFUR 

Applications of SXPS for studying surface structure, reaction 

mechanisms and kinetics, 20:13303 (R;US) 
SULFUR 30 

Investigation of beta-neutrino angular correlation in superal- 

lowed beta-decay of short-lived nuclei, 20:14335 (RA;RU) 
SULFUR 32 REACTIONS 

Projective multifragments break-up and the electromagnetic 

field effect of target nucleus, 20:14356 (R;XA) 
SULFUR DIOXIDE 

Advanced in-duct sorbent injection for SO2 control. Topical report 
number 3, Subtask 2.3: Sorbent optimization, 20:12733 (R;US) 

Catalytic reduction of SO2 with methane over molybdenum 
catalyst. Quarterly technical report, September 1, 1994— 
November 30, 1994, 20:12025 (R;US) 

Environmental control: Combined NO,/SO. control, 20:12021 
(R;US) 

Interactions between energy efficiency and emission trading un- 
der the 1990 Clean Air Act Amendments, 20:13055 (R;US) 

Remote laser measurement of sulphur dioxide and ozone in the 
lower troposphere with the aid of differential absorption and 
scattering under mobile conditions and in consideration of the 
particular effects of boundary layer aerosols, 20:13766 
(R;DE;In German) 

Remote sensing of the atmosphere by resonance Raman LI- 
DAR, 20:13749 (R;US) 

Selective catalytic reduction of sulfur dioxide to elemental sulfur. 
Quarterly technical progress report No. 10, October 1994— 
December 1994, 20:12735 (R;US) 

Studies on immunhistochemical properties and proliferation of 
epithelial tissue in the airways of the rat and tracheal mucus 
secretion modulated by inhaled NO2 and SO2, 20:14089 
(IA;DE;In German) 

SULFUR OXIDES 
See also SULFUR DIOXIDE 
SULFUR TRIOXIDE 





Combined removal of SO, and NO, from flue gas using non- 
thermal plasma. [Quarterly] technical report, September 
1—November 30, 1994, 20:12033 (R;US) 

Novel technologies for SO,/NO, removal from flue gas. [Quar- 
terly] technical report, September 1—November 30, 1994, 
20:12734 (R;US) 

SULFUR SULFIDES 

See SULFUR 

SULFUR TRIOXIDE 

Optimization of a NaCl adsorbent tube method for SO; mea- 

surements in combustion flue gases, 20:13771 (R;SE) 
SULFUR-OXIDIZING BACTERIA 

See also RHODOCOCCUS 

Bioenergetic studies of coal sulfur oxidation by extremely ther- 
mophilic bacteria. Progress report, October 21, 1994—January 
20, 1995, 20:11995 (R;US) 

SULFURIC ACID 

Measurements of the volatilities of electrolytes: Application to 
water/steam cycles, 20:13301 (R;US) 

Pulsed ion beam surface treatment for preparing rapidly solidi- 
fied corrosion resistant steel and aluminum surfaces, 
20:13205 (R;US) 

SUNFLOWERS 

Deficit irrigation in semi-arid zone irrigation projects: Case stud- 
ies in Turkey, 20:13998 (RA;XA) 

Induction, identification, selection and evaluation of sunflower 
mutant plants, 20:13973 (RA;XA) 

SUNSHINE PROJECT 

Summary of report on the results of the Sunshine Project in fis- 

cal 1992. Solar energy, 20:12634 (R;JP;In Japanese) 
SUPERCOMPUTERS 

Advanced computational research in materials processing for 
design and manufacturing, 20:13162 (R;US) 

Fluctuations and transport in fusion plasmas. Final report, 
20:14496 (R;US) 

SUPERCONDUCTING CABLES 

Comparison of the calculated and measured stability of a NbTi 
cable-in-conduit conductor, 20:14495 (R;US) 

FENIX experimental results of large-scale CICC made of 
bronze-processed Nb3Sn strands, 20:14593 (R;US) 

SUPERCONDUCTING CAVITY RESONATORS 

Development of L-band niobium superconducting RF cavities 
with high accelerating field, 20:13508 (RA;JP;In Japanese) 

Investigation on barrel-polishing for niobium superconducting 
cavities, 20:13506 (RA;JP;in Japanese) 

SUPERCONDUCTING COMPOSITES 
Processing and properties of long-lengths of Ag-clad BSCCO 
superconductors and high-T-magnets, 20:13244 (R;US) 
SUPERCONDUCTING FILMS 
Review of activities in USA on HTS materials, 20:14494 (R;US) 
SUPERCONDUCTING MAGNETS 

Actively Screened SC Magnets, 20:14492 (RA;XJ) 

Processing and properties of long-lengths of Ag-clad BSCCO 
superconductors and high-T,magnets, 20:13244 (R;US) 

Stability measurements on a 1-T high temperature supercon- 
ducting magnet, 20:14482 (R;US) 

SUPERCONDUCTING SUPER COLLIDER 

Accelerator/experiment interface at SSC, 20:13452 (RA;US) 

Approach to radiation protection at the Superconducting Super 
Collider Laboratory, 20:13461 (RA;US) 

MARS 12 code system, 20:13458 (RA;US) 

[SSC subsystem proposal for pre-shower and Shower Maxi- 
mum Detectors]. Final report, 20:13493 (R;US) 

SUPERCONDUCTING WIRES 

Advanced materials, strands, and conductors for particle accel- 
erators. Technical report for the year 1994, 20:13171 (R;US) 

GEM detector conductor manufacturing experience, 20:13699 
(R;US) 

High-temperature superconducting current leads, 20:14480 
(R;US) 

Optimization of high-temperature superconductor current leads, 
20:14481 (R;US) 

Review of activities in USA on HTS materials, 20:14494 (R;US) 


SURFACE WATERS 


SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
STABILIZED SUPERCONDUCTORS 
TYPE-Il SUPERCONDUCTORS 
Energy gap structure and tunneling characteristics of layered 
superconductors, 20:13299 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFUND 
See US SUPERFUND 
SUPERLATTICES 
Effect of ionization of impurity centres by electric field on the 
conductivity of superlattice, 20:14449 (R;XA) 
Heterostructures and infrared emitters with compressed InAsSb 
layers, 20:13274 (R;US) 
Interfaces in InAsSb/InGaAs strained-layer superlattices grown 
by MOCVD for use in infrared emitters, 20:13273 (R;US) 
Ordering and bandgap reduction in InAs;_,Sb, alloys, 
20:13272 (R;US) 
SUPERPHOSPHATES 
Increasing fertilizer use efficiency in acid soils using organic 
matter, 20:13997 (RA;XA) 
SUPERSTRING MODELS 
On the relation of four-dimensional N=2,4 - supersymmetric 
string backgrounds to integrable models, 20:14204 (R;DE) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 
Experimental prospects for SUSY in ete , 20:14309 (R;DE) 
Infrared fixed points and fixed lines in the top-bottom-tau sector 
in supersymmetric grand unification, 20:14235 (R;DE) 
Squark production at the Tevatron, 20:14275 (R;DE) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTS 
See also FOUNDATIONS 
CNS 1-13G cask lid support work plan, 20:13369 (R;US) 
Technical evaluation report on the Third 10-year Interval Inser- 
vice Inspection Program Plan: Florida Power and Light 
Company, Turkey Point Nuclear Power Plant, Units 3 and 4 
(Docket Numbers 50-250 and 50-251), 20:12816 (R;US) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE AIR 
Remote measurement of ground temperature and emissivity, 
20:14125 (R;US) 
SURFACE BARRIER DETECTORS 
On the Nature of Incident Angle Dependence of Residual Defect 
in Silicon Surface Barrier Detector, 20:13673 (R;XJ) 
SURFACE CONTAMINATION 
Methods for the measuring surface tritium inside TFTR using 
beta decay, 20:14584 (R;US) 
Portable gamma spectroscopy for environmental activities mea- 
surements, 20:13601 (RA;FR;In French) 
Thermal sampling head and system for concrete walls, 
20:13826 (R;US) 
SURFACE EXPLOSIONS 
A dose assessment for a US nuclear test site - Bikini atoll, 
20:14037 (RA;XA) 
SURFACE MINING 
Development of a research concept for environmentally accept- 
able recultivation of abandoned mining sites in the Lausitz 
region. Final report, 20:12049 (R;DE;in German) 
SURFACE PROPERTIES 
Nonlinear optical studies of surfaces, 20:13200 (R;US) 
SURFACE WATERS 
See also LAKES 
PANAMA CANAL 
PONDS 
STREAMS 
WATER RESERVOIRS 


Road Transportable Analytical Laboratory (RTAL) system, 
20:13824 (R;US) 
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SURFACE WAVES (SEISMIC) 


SURFACE WAVES (SEISMIC) 

See SEISMIC SURFACE WAVES 
SURFACE-ACTIVE AGENTS 

See SURFACTANTS 
SURFACES 

Nonlinear optical studies of surfaces, 20:13200 (R;US) 
SURFACTANTS 

Laboratory and pilot field-scale testing of surfactants for environ- 
mental restoration of chlorinated solvent DNAPLs, 20:13825 
(R;US) 

Small angle neutron scattering study of the micelle structure of 
amphiphilic block copolymers, 20:13302 (R;US) 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY-1 REACTOR 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Evaluation of 
severe accident risks for plant operational state 5 during a re- 
fueling outage. Supporting MELCOR calculations, Volume 6, 
Part 2, 20:12761 (R;US) 

Evaluation of potential severe accidents during low power and 
shutdown operations at Grand Gulf, Unit 1: Evaluation of 
severe accident risks for plant operational state 5 during a re- 
fueling outage. Main report and appendices, Volume 6, Part 
1, 20:12760 (R;US) 

SURVEILLANCE (MEDICAL) 

See MEDICAL SURVEILLANCE 
SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY MONITORS 

Minimum detectable activity of portable contamination survey in- 
struments, 20:14057 (RA;US) 

SUSPENSIONS 

See also SLURRIES 

Velocity and concentration studies of flowing suspensions by 
nuclear magnetic resonance imaging. Technical progress re- 
port, October 1—-December 31, 1994, 20:13379 (R;US) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 

SWEDEN 

Availability statistics for thermal power plants 1993, 20:13052 
(R;DK;in Swedish, Finnish) 

Evaluation of SSI calibration standards, 20:13695 (R;SE;In 
Swedish) 

Sweden's national report. Under the United Nations Framework 
Convention on Climate Change, 20:13041 (R;SE) 

Treatment and final disposal of nuclear waste. Supplement to 
the 1992 programme in response to the government decision 
of December 16, 1993, 20:12308 (R;SE) 

SWIMMING POOL TANK REACTOR AUSTRIA 

See ASTRA REACTOR 

SWITCHES 

Acceptance Test Procedure for Project 251W, WBS 3, Substa- 
tion A-8, Building 251-W, Bus #2 switchgear replacement, 
20:13365 (R;US) 

SWORDFISH EVENT 

See NUCLEAR EXPLOSIONS 
SYMBOLIC LOGIC 

See MATHEMATICAL LOGIC 
SYMPATHECTOMY 

See AUTONOMIC NERVOUS SYSTEM 
SYMPATHETIC NERVOUS SYSTEM 

See AUTONOMIC NERVOUS SYSTEM 
SYMPOSIA 

See MEETINGS 
SYNCHROTRON RADIATION 

The synchrotron radiation, 20:13491 (RA;FR;In French) 
SYNCHROTRON RADIATION SOURCES 

See also ADVANCED LIGHT SOURCE 

ADVANCED PHOTON SOURCE 

Heat transfer issues in high-heat-load synchrotron x-ray beams, 

20:13545 (R;US) 
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SYNTHESIS GAS 
Transient studies of low temperature catalyst for methane con- 
version. Quarterly technical progress report, October 1, 
1994—December 31, 1994, 20:12626 (R;US) 
SYNTHETIC-APERTURE RADAR 
Patch diameter limits for tiered subaperture SAR image forma- 
tion algorithms, 20:13357 (R;US) 
Three-dimensional subsurface imaging synthetic aperture radar, 
20:12233 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEM FAILURE ANALYSIS 
Nuclear plant components: mechanical analysis and lifetime 
evaluation, 20:12796 (R;FR;In French) 
SAPHIRES.12. Systems Analysis Programs for Hands-On Inte- 
grated Reliability Evaluations, 20:14658 (CM;US) 


t 


T CODES 
Comparison of the two thermal-hydraulic codes Thyc and Vipre- 
02 on Vatican experiment, 20:12792 (R;FR;In French) 
T2VOC. Unsaturated Groundwater and Heat Transport Model, 
20:14637 (CM;US) 
TIDY6.21. Utility to Edit FORTRAN Source Code, 20:14638 
(CM;US) 
TOUGH2(PC). Unsaturated Groundwater and Heat Transport 
Model, 20:14636 (CM;US) 
Thyc, a 3D thermal-hydraulic code for rod bundles. Recent de- 
velopments and validation tests, 20:12789 (R;FR;In French) 
TAILINGS 
See also MILL TAILINGS 
Combustion of char-coal waste pellets for high efficiency and 
low NO,. Technical report, September 1—-November 30, 1994, 
20:11974 (R;US) 
TANDEM ELECTROSTATIC ACCELERATORS 
See also JAERI TANDEM ACCELERATOR 
Oak Ridge 25URC tandem accelerator 1994 SNEAP lab report, 
20:13443 (R;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Contamination 
Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 
Cooling Load 
Position Paper, W236A/MWTF - tank heat loading, 20:12387 
(R;US) 
Degassing 
Operational experience in mitigating flammable gas releases 
from Hanford Site Tank 241-SY-101, 20:12353 (R;US) 
Engineered Safety Systems 
TWRS hydrogen mitigation gas characterization system design 
and fabrication engineering task plan, 20:12416 (R;US) 
Gaseous Wastes 
Tank 241-TX-118 tank characterization plan, 20:12434 (R;US) 
Heat Pumps 
Acceptance Test Report for 241-U compressed air system, 
20:12398 (R;US) 
Hydrogen Embrittlement 
Effects of hydrogen on carbon steels at the Multi-Function 
Waste Tank Facility, 20:13208 (R;US) 
Inspection 
Acceptance Test Report for 241-U compressed air system, 
20:12398 (R;US) 
Analysis of the flexible receiver lifting yoke and blast shield as- 
sembly. Tank 241SY101, 20:12403 (R;US) 
Leak Testing 
Leak testing plan for the Oak Ridge National Laboratory liquid 
low-level waste systems (active tanks): Revision 2. Volume 1: 





Regulatory background and plan approach; Volume 2: Meth- 
ods, protocols, and schedules; Volume 3: Evaluation of the 
ORNL/LT-823DP differential pressure leak detection method; 
Appendix to Revision 2: DOE/EPA/TDEC correspondence, 
20:12311 (R;US) 

New methods for determination of interstitial liquid levels in Han- 
ford waste tanks, 20:12354 (R;US) 

Technical bases for leak detection surveillance of waste storage 
tanks. Revision 1, 20:12427 (R;US) 

Leaks 

Feasibility study of tank leakage mitigation using subsurface 
barriers. Revision 1, 20:12411 (R;US) 

Laboratory evaluation of performance and durability of polymer 
grouts for subsurface hydraulic/diffusion barriers. Informal re- 
port, October 1993—May 1994, 20:12192 (R;US) 

Preliminary analysis of tank 241-C-106 dryout due to large pos- 
tulated leak and vaporization, 20:12349 (R;US) 

Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 

Levels 

New methods for determination of interstitial liquid levels in Han- 

ford waste tanks, 20:12354 (R;US) 
Maintenance 

Acceptance Test Report for 241-U compressed air system, 

20:12398 (R;US) 
Monitoring 

101-SY Dome pressure issues surrounding mitigation pump de- 
contamination during removal, 20:12413 (R;US) 

Jet mixer pump testing in Hanford Tank 241-SY-101, 20:12322 
(R;US) 

Project management plan for Project W-320, Tank 241-C-106 
sluicing, 20:12393 (R;US) 

Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 

Tank 241-AN-102 tank characterization plan, 20:12430 (R;US) 

Tank 241-AP-107 tank characterization plan, 20:12438 (R;US) 

Tank 241-SX-103 tank characterization plan, 20:12446 (R;US) 

Tank 241-SX-106 tank characterization plan, 20:12447 (R;US) 

Tank 241-U-111 tank characterization plan, 20:12435 (R;US) 

Tank selection for Light Duty Utility Arm (LDUA) system hot test- 
ing in a single shell tank, 20:12412 (R;US) 

Pipes 

Acceptance Test Report for 241-U compressed air system, 

20:12398 (R;US) 
Pumps 

101-SY Dome pressure issues surrounding mitigation pump de- 
contamination during removal, 20:12413 (R;US) 

Jet mixer pump testing in Hanford Tank 241-SY-101, 20:12322 
(R;US) 

Radioactive Waste Storage 

Development program for magnetically assisted chemical sepa- 
ration: Evaluation of cesium removal from Hanford tank 
supernatant, 20:12185 (R;US) 

MIT upgrade acceptance test procedure, 20:12397 (R;US) 

Project W320 heel jet secondary catch mechanism lateral load 
test - test report, 20:12394 (R;US) 

System design description 241-SY-101 color video camera, 
20:12424 (R;US) 

Radioactivity Logging 

Tank selection for Light Duty Utility Arm (LDUA) system hot test- 

ing in a single shell tank, 20:12412 (R;US) 
Remedial Action 

Feasibility study of tank leakage mitigation using subsurface 
barriers. Revision 1, 20:12411 (R;US) 

Performance and risk assessment of subsurface barriers for 
single-shell tank waste retrieval, 20:12352 (R;US) 

Position Paper, W236A/MWTF - tank heat loading, 20:12387 
(R;US) 

Preliminary low-level waste feed definition guidance - LLW pre- 
treatment interface, 20:12421 (R;US) 


TARGETS 


Project management plan for Project W-320, Tank 241-C-106 
sluicing, 20:12393 (R;US) 
Tank 241-AN-102 tank characterization plan, 20:12430 (R;US) 
Tank 241-AP-107 tank characterization plan, 20:12438 (R;US) 
Tank 241-SX-103 tank characterization plan, 20:12446 (R;US) 
Tank 241-SX-106 tank characterization plan, 20:12447 (R;US) 
Tank 241-U-111 tank characterization plan, 20:12435 (R;US) 
Tank waste remediation system integrated technology plan. Re- 
vision 2, 20:12242 (R;US) 
Tracking control of the hydraulically actuated flexible manipula- 
tor, 20:13349 (R;US) 
Remote Viewing Equipment 
Tank selection for Light Duty Utility Arm (LDUA) system hot test- 
ing in a single shell tank, 20:12412 (R;US) 
Retrieval Systems 
Structural analysis and evaluation in support of the long reach 
manipulator procurement specification. Revision 1, 20:12395 
(R;US) 
Sorting 
The Sort on Radioactive Waste Type Model: A method to sort 
single-sheil tanks into characteristics groups, 20:12326 (R;US) 
Surveillance 
System design description 241-SY-101 color video camera, 
20:12424 (R;US) 
Thermal Analysis 
Preliminary analysis of tank 241-C-106 dryout due to large pos- 
tulated leak and vaporization, 20:12349 (R;US) 
Ventilation Systems 
101-SY Dome pressure issues surrounding mitigation pump de- 
contamination during removal, 20:12413 (R;US) 
241-SX Fan driver sheave replacement, 20:12452 (R;US) 
TANTALATES 
Characterization of lithium tantalate crystals by X-rays, 
20:14464 (R;JP;In Japanese) 
TANTALUM 173 
Shape changes and electromagnetic properties of odd-proton 
rare-earth nuclei, 20:14328 (R;SE) 
TANTALUM 174 
Shape changes and electromagnetic properties of odd-proton 
rare-earth nuclei, 20:14328 (R;SE) 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
Phase stability and elasticity of C15 transition-metal intermetal- 
lic compounds, 20:13199 (R;US) 
TANTALUM BASE ALLOYS 
Engineered materials for appliation in severe metallurgical envi- 
ronments; Tantalum-carbon alloy development, 20:13228 
(R;US) 
TANTALUM CARBIDES 
Engineered materials for appliation in severe metallurgical envi- 
ronments; Tantalum-carbon alloy development, 20:13228 
(R;US) 
TARGET CHAMBERS 
Analysis of an unmitigated large break loss of coolant accident 
(LBLOCA) with the non-mechanistic failure of passive cooling 
for the APT Spallation Target, 20:13487 (R;US) 
HYLIFE-II reactor chamber design refinements, 20:14592 (R;US) 
TARGETS 
See also ALUMINIUM 27 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
CARBON 12 TARGET 
DEUTERIUM TARGET 
DYSPROSIUM 163 TARGET 
GOLD 197 TARGET 
HOLMIUM 165 TARGET 
HYDROGEN 1 TARGET 
IRON 54 TARGET 
IRON 56 TARGET 
LEAD 208 TARGET 
LITHIUM 7 TARGET 
NIOBIUM 93 TARGET 
POLARIZED TARGETS 
RHODIUM 103 TARGET 
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TARGETS 


SILICON 28 TARGET 
TECHNETIUM 99 TARGET 
TRITIUM TARGET 
URANIUM 237 TARGET 
YTTRIUM 89 TARGET 

A comparison of FLUKA simulations with the Roesti experi- 
ments, 20:13678 (RA;US) 

Accelerator production of tritium activation experiment at Los 
Alamos, 20:13535 (RA;US) 

The yield of F-18 from different target designs in the '®O(p,n)'®F 
reaction on frozen ['8O]CO., 20:13329 (R;US) 

Vaporization of mercury from molten lead droplets doped with 
mercury: Pb/Hg source term experiment for the APT/SILC 
target, 20:13486 (R;US) 

TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Measurement of the 7 leptonic branching fractions in DELPHI, 
20:14310 (R;NO) 
TAUONS 
See TAU PARTICLES 
TEA PLANTS 
Simulation of nutrient leaching in ultisol under tea, 20:13999 
(RA;XA) 
TEAK EVENT 
See NUCLEAR EXPLOSIONS 
TEAL OIL 
See SESAME OIL 
TECHNETIUM 

An investigation of the applicability of the new Reillex™-HPQ an- 
ion exchange resin system for technetiunvrhenium and 
uranium in the Hanford waste tanks. Milestone 4 final report, 
20:12290 (R;US) 

Improved separation techniques for the characterization of ra- 
dioactive waste samples, 20:13282 (R;US) 

Separation of technetium from nuclear waste stream simulants. 
Final report, 20:12291 (R;US) 

TECHNETIUM 99 

Studies on the production of technetium-99m generators based 

on gel elution, 20:13334 (R;PE) 
TECHNETIUM 99 TARGET 

Measurement of the neutron capture cross section of Tc, 
20:14366 (RA;JP) 

TECHNICAL INFORMATION CENTER 

See US DOE 

TECHNOLOGY ASSESSMENT 

Risk-based systems analysis for emerging technologies: Appli- 
cations of a technology risk assessment model to public 
decision making, 20:12324 (R;US) 

TECHNOLOGY TRANSFER 

Developing US EPA's environmental technology cooperation 
center: A new approach to Foster technology transfer part- 
nerships, 20:13016 (R;US) 

Review department programs related to intellectual property 
and technology transfer to ensure department resources are 
leveraged to the economic benefit of the US, 20:13026 (R;US) 

Toward promotion of research exchanges with East Asian 
countries. Report of the survey on fiscal 1993 international re- 
search exchanges, 20:13021 (R;JP;ln Japanese) 

Two perspectives on a successful lab/industry technology trans- 
fer, 20:13023 (R;US) 

TEEL OIL 
See SESAME OIL 
TELESCOPES 

Design of a fieldable laser system for a sodium-layer guide star, 
20:14195 (RA;US) 

GLAST, 20:14193 (R;US) 

TELEVISION CAMERAS 


Stress analysis of induced fractures by an inversion method, 


20:12656 (IA;JP;In Japanese) 
TEMPERATURE (ION) 
See ION TEMPERATURE 
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TEMPERATURE GRADIENTS 

Temperature gradient map of the Japanese islands based on 

borehole logging data, 20:12703 (IA;JP;in Japanese) 
TENSOR FIELDS 

Heat kernel for antisymmetric tensor field on a disk, 20:14213 
(R;XA) 

TERRESTRIAL ECOSYSTEMS 

Influence of Chernobyl fallout on radionuclides migration in 
conifers, 20:13816 (RA;FR;In French) 

Landscape characterization and biodiversity research, 20:13818 
(R;US) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

Assessment of the performance of the SMERF indoor fire facility 
with the use of an active calorimeter, 20:13358 (R;US) 

ESCRIME: testing bench for advanced operator workstations in 
future plants, 20:12817 (IA;JP) 

Environment monitoring using LabVIEW, 20:13619 (R;US) 

Environmental assessment of general-purpose heat source 
safety verification testing, 20:12599 (R;US) 

TEST REACTORS 
See also ASTRA REACTOR 
ETR REACTOR 
FFTF REACTOR 
GTRR REACTOR 
HFIR REACTOR 
ORPHEE REACTOR 
Health and safety plan for characterization sampling of ETR and 
MTR facilities, 20:12540 (R;US) 
TEST WELLS 
See EXPLORATORY WELLS 
TESTING 
See also LEAK TESTING 
MATERIALS TESTING 
Closed out tank 241-SY-101 DACS System Change Request 
No. 301-400, 20:12399 (R;US) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TEWA EVENT 
See NUCLEAR EXPLOSIONS 
TEXAS 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Annual report 1990-1991, Part 1 (Carbonated wa- 
ter), 20:12096 (R;US) 

Relating to fossil energy resource characterization, research, 
technology development, and technology transfer, 20:12095 
(R;US) 

TEXTILE INDUSTRY 

Control of air toxics, 20:12047 (R;US) 
TFTR DEVICE 

See TFTR TOKAMAK 
TFTR REACTORS 

See TFTR TOKAMAK 
TFTR TOKAMAK 

Confinement Time 

Characteristics of confinement and fusion reactivity in JT-60U 
high-6p and TFTR supershot regimes with deuterium neutral 
beam injection, 20:14546 (R;US) 

icr Heating 

ICRF heating of deuterium-tritium plasmas in TFTR, 20:14534 
(R;US) 

Recent results from the TFTR ICRF DT Program, 20:14540 
(R;US) 

lon Density 

Measurements of the production and transport of helium ash on 
the TFTR Tokamak, 20:14531 (R;US) 

lonic Composition 

Measurements of the production and transport of helium ash on 
the TFTR Tokamak, 20:14531 (R;US) 

Spectroscopic diagnostics of tritium 
20:14544 (R;US) 


recycling in TFTR, 





Neutron Detection 
Absolute calibration of TFTR neutron detectors for D-T plasma 
operation, 20:14538 (R;US) 
Non-Inductive Current Drive 
Mode conversion studies in TFTR, 20:14548 (R;US) 
Operation 

High performance deuterium-tritium plasmas in TFTR, 20:14587 

(R;US) 
Particle Losses 

Measurements of escaping alphas in the TFTR DT experiments, 

20:14549 (R;US) 
Performance 

Characteristics of confinement and fusion reactivity in JT-60U 
high-Gp and TFTR supershot regimes with deuterium neutral 
beam injection, 20:14546 (R;US) 

Plasma Diagnostics 

Implementation of the a-CHERS diagnostic for D-T operation of 
TFTR, 20:14542 (R;US) 

Improvements in the CHERS system for DT experiments on 
TFTR, 20:14537 (R;US) 

Measurement of limiter heating due to fusion product losses 
during high fusion power deuterium-tritium operation of TFTR, 
20:14535 (R;US) 

TFTR 60 GHz alpha particle collective Thomson Scattering di- 
agnostic, 20:14541 (R;US) 

Plasma Disruption 
TAE modes and MHD activity in TFTR DT plasmas, 20:14547 
(R;US) 
Plasma Heating 
Mode conversion studies in TFTR, 20:14548 (R;US) 
Piasma Instability 

Coherent fluctuations in the initial TFTR D-T experiments, 
20:14589 (R:US) 

TAE modes and MHD activity in TFTR DT plasmas, 20:14547 
(R;US) 

Power Generation 

Coherent fluctuations in the initial TFTR D-T experiments, 
20:14589 (R;US) 

Deuterium-tritium TFTR plasmas in the high poloidal beta 
regime, 20:14586 (R;US) 

High performance deuterium-tritium plasmas in TFTR, 20:14587 
(R;US) 

Measurements of DT and DD neutron yields by neutron activa- 
tion on TFTR, 20:14583 (R;US) 

Research Programs 

Deuterium and tritium experiments on TFTR, 20:14545 (R;US) 

Plasma-surface interactions in TFTR D-T experiments, 
20:14543 (R;US) 

TFTR D-T results, 20:14585 (R;US) 

Thermonuclear Fuels 

Deuterium-triium TFTR plasmas in the high poloidal beta 
regime, 20:14586 (R;US) 

Plasma-surface _ interactions 
20:14543 (R;US) 

TFTR D-T results, 20:14585 (R;US) 

Tritium Recovery 
A tritium vessel cleanup experiment in TFTR, 20:14588 (R;US) 
THALLIUM OXIDES 
Formation of anisotropic TI-1212, Tl-2212, Tl-1223 and TI-2223 
particles using aerosol flow reacted powders, 20:13216 (R;US) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THEORETICAL DATA 

Synthetic seismograms by using a pseudospectral method. 5. 
Optimized differential operator for decaying high frequency 
noise, 20:14119 (IA;JP;in Japanese) 

THERMAL BATTERIES 

lron/potassium perchlorate pellet burn rate measurements, 

20:13728 (R;US) 
THERMAL EFFLUENTS 

Fish distribution studies near N Reactor, Summer 1983, 

20:12894 (R;US) 


in TFTR D-T _ experiments, 


THERMONUCLEAR REACTIONS 


THERMAL ENERGY STORAGE EQUIPMENT 
Applications of cogeneration with thermal energy storage tech- 
nologies, 20:12989 (R;US) 
Automatic control of electric thermal storage (heat) under real- 
time pricing. Final report, 20:13083 (R;US) 
THERMAL GRADIENTS 
See TEMPERATURE GRADIENTS 
THERMAL NEUTRONS 
JEF-2/TSL. JEF-2 Thermal Neutron Scattering Law Data Li- 
brary. Brief summary of contents, 20:14401 (R;XA) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 
Availability statistics for thermal power plants 1993, 20:13052 
(R;DK;In Swedish, Finnish) 
Effect of flue gas condensation on the efficiency of the boiler 
and on the environment project description, 20:12744 (RA;Fl) 
THERMAL RADIATION 
The North Slope of Alaska: ARM’s window on high latitude phe- 
nomena, 20:13785 (R;US) 
THERMAL REACTORS 
See also ASTRA REACTOR 
BWR TYPE REACTORS 
CANDU TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
ETR REACTOR 
HFBR REACTOR 
HFIR REACTOR 
HNPF REACTOR 
JANUS REACTOR 
MRR REACTOR 
MTR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
TRIGA-2 REACTOR 
WWR-SM ROSSENDORF REACTOR 
Analysis of in-R12 CHF data: influence of hydraulic diameter 
and heating length; test of Weisman boiling crisis model, 
20:13381 (R;FR;In French) 
Comparison of the THYC and FLICA-3M codes by the pseudo- 
cubic thin-plate method, 20:13382 (R;FR;In French) 
THERMISTORS 
XPS study of Ni-Fe manganite thermistor material, 20:13324 
(R;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Environmental assessment of general-purpose heat source 
safety verification testing, 20:12599 (R;US) 
THERMONUCLEAR EXPLOSIONS 
A dose assessment for a US nuclear test site - Bikini atoll, 
20:14037 (RA;XA) 
THERMONUCLEAR FUELS 
Design of an electronic charged particle spectrometer to mea- 
sure (pR), yield, and implosion symmetry on the OMEGA 
Upgrade, 20:14498 (R;US) 
Recent high-speed ballistics experiments at ORNL, 20:14564 
(R;US) 
THERMONUCLEAR POWER PLANTS 
Magnetic fusion commercial power plants, 20:14563 (R;US) 
THERMONUCLEAR REACTIONS 
Fusion Safety Program annual report, fiscal year 1994, 
20:14572 (R;US) 
Numerical simulation of bump-on-tail instability with source and 
sink, 20:14502 (R;US) 
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THERMONUCLEAR REACTOR MATERIALS 


THERMONUCLEAR REACTOR MATERIALS 

Analytical electron microscopy of precipitates in ion-implanted 
MgAl2O, spinel, 20:13221 (R;US) 

Electromagnetomechanical coupling effects for non- 
ferromagnetic and ferromagnetic structures, 20:14596 (RA;JP) 

Integral test of JENDL activation library for fusion applications, 
20:14574 (RA:JP) 

On the retardation of a crack by means of passing a current 
pulse, 20:14597 (RA;JP) 

Physics of radiation damage and radiation materials technology, 
20:13181 (1;UA;In Ukrainian) 

The international fusion materials irradiation facility, 20:14562 
(R;US) 

THERMONUCLEAR REACTORS 
See also D-T REACTORS 
LASER FUSION REACTORS 
TOKAMAK TYPE REACTORS 

Magnetic Fustion Reactor Design Studies Program final report, 
1 July 1986-30 September 1986, 20:14566 (R;US) 

Overview of EU activities on DEMO liquid metal breeder blan- 
ket, 20:14560 (R;FR) 

Sol-gel lithium aluminate ceramics and tritium extraction mecha- 
nisms, 20:14558 (R;FR) 

Summary of experimental results for ceramic breeder materials, 
20:14559 (R;FR) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THIN FILMS 

An explanation for the shape of nanoindentation unloading 
curves based on finite element simulation, 20:13166 (R;US) 

Growth of hydrogenated amorphous silicon (a-Si:H) on patterned 
substrates for increased mechanical stability, 20:13268 (R;US) 

lonic conductivities of lithium phosphorus oxynitride glasses, 
polycrystals, and thin films, 20:13255 (R;US) 

Modeling of thermal, electronic, hydrodynamic, and dynamic de- 
position processes for pulsed-laser deposition of thin films, 
20:14446 (R;US) 

Modular thin film systems for selective nuclear detection, 
20:13564 (RA;FR;In French) 

THIOALCOHOLS 

See THIOLS 

THIOLS 
Applications of SXPS for studying surface structure, reaction 
mechanisms and kinetics, 20:13303 (R;US) 

THIONAPHTHENES 

Biocatalytic removal of organic sulfur from coal, 20:11997 (R;US) 
THIOPHENES 

See POLYCYCLIC SULFUR HETEROCYCLES 
THIOPHOSGENE 

See ORGANIC CHLORINE COMPOUNDS 
THORIUM D 

See LEAD 208 
THYROID 

Thyroid dose reconstruction in the aftermath of the Chernobyl 

release, 20:14041 (RA;XA) 
TIGHT SANDS 
See SANDSTONES 
TIL OIL 
See SESAME OIL 
TIN ISOTOPES 

Large shell model calculations with realistic effective interaction, 
20:14329 (R;NO) 

TIOGA NITROGEN REMOVAL PROCESS 

See NITROGEN 

TISSUES 

Detection of gastrointestinal cancer by elastic scattering and ab- 
sorption spectroscopies with the Los Alamos Optical Biopsy 
System, 20:13902 (R;US) 

TITANATES 

See also PZT 

AEM investigation of tetrahedrally coordinated Ti** in nickel- 
titanate spinel, 20:13248 (R;US) 


670 ERA Vol. 20, No. 6 


Coatings of non-oxide ceramics for improved corrosion resistance 
in high temperature coal combustion. Quarterly progress report 
No. 2, September 1—December 31, 1994, 20:12076 (R;US) 

Combustion synthesis and engineering of nanoparticles for 
electronic, structural and superconductor applications. Annual 
progress report, August 20, 1993—May 30, 1994, 20:13224 
(R;US) 

Composition modification of zinc titanate sorbents for hot gas 
desulfurization. Quarterly technical report, September 1, 
1994—November 30, 1994, 20:12032 (R;US) 

TITANIUM 

Peculiarities of defect accumulation beyond the ion projected 
range as a function of energy, irradiation dose and tempera- 
ture., 20:13183 (IA;UA;In Russian) 

Radiation-acoustic effect in hydrogenized metals., 20:13187 
(IA;UA;In Russian) 

Thermodesorption of ion-implanted deuterium from thin films 
and bulk titanium samples., 20:13192 (IA;UA;In Russian) 

TITANIUM ADDITIONS 
Effect of nitrogen, titanium and strain ageing on the toughness 
of weld metals, 20:13179 (R;DE) 
TITANIUM ARSENIDES 
See TITANIUM COMPOUNDS 
TITANIUM COMPOUNDS 
See also TITANATES 
TITANIUM HYDRIDES 
TITANIUM OXIDES 

An investigation of the chemical and physical properties of pris- 
tine, electrochromically damaged, and photochromically 
damaged KTiOPO, (KTP) using surface analytical and optical 
spectroscopic techniques, 20:13267 (R;US) 

TITANIUM HYDRIDES 

Radiation-acoustic effect in hydrogenized metals., 20:13187 

(IA;UA;In Russian) 
TITANIUM OXIDES 

Combined photooxidation/photoreduction using TiO2 photocata- 
lysts to treat organic/inorganic metal-laden wastewaters, 
20:13094 (R;US) 

Direct determination of grain boundary atomic structure in 
SrTiO3, 20:13222 (R;US) 

Local texture and grain boundary misorientations in high Hg ox- 
ide superconductors, 20:13215 (R;US) 

Quantitative X-ray microanalysis for the study of nanometer- 
scale phases in the AEM, 20:13213 (R;US) 

Use of cysteine-modified TiO. photocatalyst for treatment of 
combined organic/inorganic wastewaters, 20:13103 (R;US) 

TOKAMAK DEVICES 

See also ALCATOR DEVICE 
DOUBLET-3 DEVICE 
ITER TOKAMAK 
JET TOKAMAK 
JIPPT-2 DEVICE 
JT-60U TOKAMAK 
PBX DEVICES 
SPHEROMAK DEVICES 
TFTR TOKAMAK 
TPX DEVICE 

A one hertz continuous pellet generator for controlled fusion ap- 
plication, 20:14557 (R;FR) 

A transport model of ohmically heated tokamaks. 'Profile Con- 
sistency’ revisited, 20:14514 (R;JP) 

Dynamical model of pressure-gradient-driven turbulence and 
shear flow generation in L-H transition, 20:14518 (R;JP) 

Fast wave current drive in Dill-D, 20:14505 (R;US) 

Fluctuations and transport in fusion plasmas. Final report, 
20:14496 (R;US) 

Formation and sustainment of a very low aspect ratio tokamak 
using coaxial helicity injection (the Helicity Injected [HIT] ex- 
periment). Annual progress report No. 5, December 1, 
1993—December 31, 1994, 20:14567 (R;US) 

Fusion Safety Program annual report, fiscal year 1994, 
20:14572 (R;US) 

On the dynamics of turbulent transport near marginal stability, 
20:14533 (R;US) 





Techniques and results of tokamak-edge simulation, 20:14551 
(R;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also ITER TOKAMAK 
Liquid metal cooled divertor for ARIES, 20:14570 (R;US) 
TOLUENE 

In situ measurement of volatile organic compounds in ground- 
water by methods coupled to the cone penetrometer, 
20:13809 (R;US) 

Magnetic resonance imaging of solvent transport in polymer net- 
works, 20:13241 (R;US) 

Volatile organic chemical emissions from carpet cushions: 
Screening measurements. Final report, 20:14096 (R;US) 

TOMOGRAPHY 

See also COMPUTERIZED TOMOGRAPHY 

Application of attenuation tomography. Detection of loosened 
zone after drilling, 20:12670 (IA;JP;in Japanese) 

Consideration on shear-wave tomography analysis, 20:12673 
(IA;JP;In Japanese) 

Field study on seismic tomography for imaging grouting sphere, 
20:14110 (IA;JP;In Japanese) 

Improvement in the accuracy of seismic traveltime tomography 
by using constrained velocity modification, 20:12671 (IA;JP;In 
Japanese) 

Possibility of using S-wave of Yutsubo tomography, 20:12674 
(IA;JP;In Japanese) 

Resistivity imaging using EM tomography. Case history and in- 
terpretation, 20:14111 (IA;JP;In Japanese) 

TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TOP PARTICLES 

Infrared fixed points and fixed lines in the top-bottom-tau sector 
in supersymmetric grand unification, 20:14235 (R;DE) 

Search for the top quark in dilepton decay modes at DO, 
20:14316 (R;US) 

TOP QUARK MODEL 

See FLAVOR MODEL 
TOR DEVICES 

See STELLARATORS 
TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 
TOWERS (EXTRACTION) 

See EXTRACTION COLUMNS 
TOXIC MATERIALS 

A study of toxic emissions from a coal-fired power plant utilizing 
an ESP while demonstrating the ICCT CT-121 FGD Project. 
Final report, 20:12736 (R;US) 

Cost-effectiveness analysis of the SEAMIST™ membrane sys- 
tem technology, 20:13841 (R;US) 

Gas cylinder disposal pit remediation waste minimization and 
management, 20:12334 (R;US) 

TPX DEVICE 

Advanced tokamak operating modes in TPX and ITER, 
20:14594 (R;US) 

Faraday screen sputtering on TPX, 20:14556 (R;US) 

Operating points and feedback control of plasma characteristics 
in tokamaks with full current drive, 20:14561 (R;US) 

TRACER TECHNIQUES 
See also RADIOACTIVE TRACER LOGGING 
RADIOIMMUNODETECTION 

Bioavailable soil P as a main key for sustainable agriculture: its 
functional model determined using isotopic tracers, 20:13814 
(R;FR) 

Co-ordinated research programme on application of stable iso- 
tope tracer methods to studies of amino acid, protein, and 
energy metabolism in malnourished populations of developing 
countries. Report of the first research co-ordination meeting, 
20:14007 (R;XA) 

TRACHEA 

Studies on immunhistochemical properties and proliferation of 

epithelial tissue in the airways of the rat and tracheal mucus 


TREES 


secretion modulated by inhaled NO. and SOz, 20:14089 
(IA;DE;In German) 
TRACK DETECTORS (GAS) 
See GAS TRACK DETECTORS 
TRAFFIC CONTROL 
MAXBAND Version 3.1: Heuristic and optimal approach for set- 
ting the left turn phase sequences in signalized networks, 
20:13102 (R;US) 
Traffic Flow Wide-Area Surveillance system, 20:13096 (R;US) 
TRAILERS 
Effect of longer combination vehicles on the total logistic costs 
of truckload shippers, 20:13097 (R;US) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSITION ELEMENT COMPOUNDS 
See also COBALT COMPOUNDS 
COPPER COMPOUNDS 
IRON COMPOUNDS 
NICKEL COMPOUNDS 
TITANIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
New catalysts for coal processing: Metal carbides and nitrides. 
Final report, September 11, 1991—September 10, 1994, 
20:11987 (R;US) 
TRANSITION RADIATION 
Emission of monochromatic resonance transition radiation from 
multiple thin-foil targets, 20:14403 (IA;JP;ln Japanese) 
Properties of transition radiation emitted from multiple thin-foil 
targets, 20:13472 (IA;JP;In Japanese) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
Fast algorithms for transport models. Progress report, June 1, 
1994—May 31, 1995, 20:14399 (R;US) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
An overview of high-speed networking for workstations, 
20:14688 (R;US) 
Automated Transportation Management System (ATMS) Config- 
uration Management Plan. Revision 1, 20:13098 (R;US) 
Automation in mining. Sensor system for measuring the free paas- 
sage cross section. Final report, 20:12055 (R;DE;In German) 
Effect of vehicular traffic on ground vibration characteristics, 
20:12689 (IA;JP;In Japanese) 
Needs assessment activity report. Revision 1, 20:12530 (R;US) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
Karlsruhe Nuclear Research Center, Institute of Toxicology. R 
and D progress report 1993, 20:14080 (R;DE;in German) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPS 
Development of an optical trap as an ultra-sensitive analytical 
tool, 20:14165 (R;US) 
TREES 
See also EUCALYPTUSES 
FIRS 
PINES 
Management of biological processes in alley farming: Need for 
more research, 20:13989 (RA;XA) 
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TREES 


Strategies for using trees to minimize net emissions of CO>2 to 
the atmosphere, 20:13750 (R;US) 
TRE-GAS PROCESS 
See COAL GASIFICATION 
TRIGA-2 REACTOR 
University Reactor Sharing Program. Final report, September 
30, 1992—September 29, 1994, 20:12910 (R;US) 

TRIGA-MARK-II REACTOR 

See TRIGA-2 REACTOR 
TRIPLET PARTICLES 

See QUARKS 
TRITICUM 

See WHEAT 
TRITIUM 

A systems engineering analysis to examine the economic im- 
pact for treatment of tritiated water in the Hanford KE-Basin, 
20:12474 (R;US) 

Application of glove box robotics to hazardous waste manage- 
ment, 20:12344 (R;US) 

Environmental health-risk assessment for tritium releases from 
the National Tritium Labeling Facility (NTLF) at Lawrence 
Berkeley Laboratory, 20:12559 (R;US) 

Methods for the measuring surface tritium inside TFTR using 
beta decay, 20:14584 (R;US) 

Spectroscopic diagnostics of tritium 
20:14544 (R;US) 

Tritium supply and recycling PEIS: Public hearing information, 
20:14565 (R;US) 

TRITIUM RECOVERY 

Summary of experimental results for ceramic breeder materials, 

20:14559 (R;FR) 
TRITIUM TARGET 

p-catalyzed fusion reactions in a mixture of hydrogen isotopes, 

20:14515 (RA;RU) 
TROPOSPHERE 
Measurements of daytime and upper tropospheric water vapor 
profiles by Raman lidar, 20:13789 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Effect of longer combination vehicles on the total logistic costs 
of truckload shippers, 20:13097 (R;US) 
TRUTH MODEL 
See FLAVOR MODEL 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSL PROCESS 

Advanced direct coal liquefaction concepts. Quarterly report, 
July 1—-September 30, 1994, 20:11984 (R;US) 

Direct liquefaction of low-rank coal. Quarterly technical progress 
report, October 1—-December 31, 1994, 20:12000 (R;US) 

TUBERCULOSIS 

Application of the polymerase chain reaction and molecular probe 

technology for the diagnosis of tuberculosis, 20:13898 (RA;XA) 
TUBES 

See also PRESSURE TUBES 

An experimental investigation of two-phase crossflow over 
rigidly and flexibly mounted tubes, 20:13376 (R;US) 

An experimental study of fluidelastic instability and draf force on 
a tube in two-phase cross flow, 20:13108 (R;US) 

Application of probabilistic fracture mechanics to optimize the 
maintenance of PWR steam generator tubes, 20:12807 
(R;FR;In French) 

Choked flow through cracks, 20:12799 (R;FR;In French) 

Effect of shot peening on steam generator tube cracking risks, 
20:12800 (R;FR;In French) 

Fretting wear of steam generator tubes: high-temperature tests 
on AECL rig, 20:12797 (R;FR;In French) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

A natural analogue for high-level waste in tuff: Chemical analy- 

sis and modeling of the Valles site, 20:12336 (R;US) 


recycling in TFTR, 
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Mineralogic variation in drill core UE-25 UZ#16, Yucca Moun- 
tain, Nevada, 20:12286 (R;US) 
TUMOR CELLS 
Radiobiological studies on the importance of tumor oxygenation 
for anti-neoplastic therapy, 20:14047 (R;DK) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Accelerator production of tritium activation experiment at Los 
Alamos, 20:13535 (RA;US) 
TUNGSTEN 178 
Experimental studies of production of some medically important 
radionuclides: ruthenium-97, tungsten-178, actinium-225, 
20:14383 (RA;RU) 
TUNGSTEN ALLOYS 
Processing and properties of extruded tungsten-hafnium and 
tungsten-steel composites, 20:13163 (R;US) 
Solid-state sintering of tungsten heavy alloys, 20:13202 (R;US) 
TUNNELS 
Application of time domain EM survey in tunnel engineering. 
Part 3, 20:13710 (IA;JP;In Japanese) 
Investigation of cavity behind concrete lining using ground prob- 
ing radar mounted on research vehicle (RAPIDAS), 20:13407 
(IA;JP;In Japanese) 
TBM tunneling on the Yucca Mountain Project, 20:12237 (R;US) 
TURBINE BLADES 
A comparison of measured wind park load histories with the 
WISPER and WISPERX load spectra, 20:12716 (R;US) 
Field performance of erosion resistant materials on boiler in- 
duced draft fan blades, 20:12728 (R;US) 
Health monitoring of operational structures — Initial results, 
20:14674 (R:US) 
Mechanical properties of Hysol EA-9394 structural adhesive, 
20:13278 (R;US) 
PROGRAMK. Transonic Airfoil and Blade Design, 20:14649 
(CM;US) 
TURBINE PUMPS 
See PUMP TURBINES 
TURBOGENERATORS 
Developments in the field of active magnetic bearings at EDF, 
20:13353 (R;FR;In French) 
Monitoring of large rotating machines at EDF, 20:12811 
(R;FR;In French) 
TURBOMACHINERY 
See also TURBOGENERATORS 
Field performance of cavitation erosion resistant alloy on 
pumped-storage hydroturbine, 20:12627 (R;US) 
Field performance of erosion resistant materials on boiler in- 
duced draft fan blades, 20:12728 (R;US) 
TURBULENCE 
A method for generating skewed random numbers using two 
overlapping uniform distributions, 20:14679 (R;US) 
Third-order-accurate numerical methods for efficient, large time- 
step solutions of mixed linear and nonlinear problems, 
20:14530 (R;US) 
TURBULENT FLOW 
Advances in the simulation of toroidal gyro Landau fluid model 
turbulence, 20:14506 (R;US) 
Comparison of the calculated and measured stability of a NbTi 
cable-in-conduit conductor, 20:14495 (R;US) 
TURKEY POINT-3 REACTOR 
Technical evaluation report on the Third 10-year Interval Inser- 
vice Inspection Program Plan: Florida Power and Light 
Company, Turkey Point Nuclear Power Plant, Units 3 and 4 
(Docket Numbers 50-250 and 50-251), 20:12816 (R;US) 
TURKEY POINT-4 REACTOR 
Technical evaluation report on the Third 10-year Interval Inser- 
vice Inspection Program Plan: Florida Power and Light 
Company, Turkey Point Nuclear Power Plant, Units 3 and 4 
(Docket Numbers 50-250 and 50-251), 20:12816 (R;US) 
TURNIPS 
See BRASSICA 





TURTLES 

Nevada Test Site tortoise population monitoring study. Final re- 
port, 20:13732 (R;US) 

The northern boundary of the desert tortoise range on the 
Nevada Test Site, 20:13731 (R;US) 

TWO-BODY PROBLEM 

Two-body bound states & the Bethe-Salpeter equation, 

20:14200 (R;US) 
TWO-PHASE FLOW 

An experimental investigation of two-phase crossflow over 
rigidly and flexibly mounted tubes, 20:13376 (R;US) 

An experimental study of fluidelastic instability and draf force on 
a tube in two-phase cross flow, 20:13108 (R;US) 

Boiling water flows. A local wall heat transfer model for use in 
an Eulerian 3-D computer code, 20:13384 (R;FR;In French) 

Evolution of flow disturbances in cocurrent gas-liquid flows. Final 
report, November 1, 1993—October 31, 1994, 20:13377 (R;US) 

Fine numerical modelling of thermohydraulic phenomena in 
EDF PWR reactors, 20:12791 (R;FR;In French) 

Impact on DNB predictions of mixing models implemented into 
the three-dimensional thermal-hydraulic code Thyc, 20:13383 
(R;FR;In French) 

Theoretical and pragmatic modeling of governing equations for 
two-phase flow in bubbly and annular flow regimes, 20:13372 
(R;US) 

Use of a microvideo probe to measure the size and velocity of wa- 
ter droplets in EDF steam turbines, 20:12778 (R;FR;In French) 

Velocity and concentration studies of flowing suspensions by 
nuclear magnetic resonance imaging. Technical progress re- 
port, October 1—-December 31, 1994, 20:13379 (R;US) 

TYBO EVENT 
See NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
TYPE-Ii SUPERCONDUCTORS 

Microscopic analysis of the non-dissipative force on a line vortex 

in a superconductor, 20:14487 (R;XA) 
TYPE-IIi SUPERCONDUCTORS 
See TYPE-ll SUPERCONDUCTORS 


U 


U CODES 
UNSPEC. Unfolding X-Ray Spectrums, 20:14655 (CM;US) 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UDIMET ALLOYS 
Development of service-relevant materials data and economic 
quality assurance and machining procedures for gas turbine 
blades. Final report, 20:13177 (R;DE;In German) 
UHDE-PFIRRMANN PROCESS 
See COAL LIQUEFACTION 
UJM 
See JET MODEL 
UKRAINE 
United States: Ukraine Technical Exchange Il trip report, 
20:12896 (R;US) 
UKRAINIAN SSR 
See UKRAINE 
ULTRASONIC TESTING 
Assessment of ultrasim, 20:12804 (R;FR;in French) 
ULTRASONOGRAPHY 
Developments in functional neuroimaging techniques, 20:13904 
(R;US) 
ULTRAVIOLET RADIATION 
UV-treatment in dermatology. Equipment and methods in Nor- 
wegian university hospitals, 20:13905 (R;NO;In Norwegian) 
UMM AL QAIWAN 
See UNITED ARAB EMIRATES 
UNCERTAINTY 
See DATA COVARIANCES 


UNCORRELATED-JET MODEL 

See JET MODEL 

UNDERGROUND DISPOSAL 

Deep Disposal. Preliminary Study Storuman. Final Report, 
20:13845 (R;SE;in Swedish) 

Three-dimensional subsurface imaging synthetic aperture radar, 
20:12233 (R;US) 

UNDERGROUND EXPLOSIONS 

Fiber-optic displacement sensors on the Hunters Trophy UGT 
impulse gauge experiments, 20:13734 (R;US) 

Proceedings of the Monterey Containment Symposium, Mon- 
terey, California, August 26-28, 1981. Volume 1, 20:13733 
(R;US) 

UNDERGROUND FACILITIES 

See also TUNNELS 

WIPP 

Comparison of stress-measuring techniques at the DNA-UTP 
site, Rodgers Hollow, Kentucky, 20:14124 (R;US) 

Measurements of very low radioactivities in environmental sam- 
ples: Ge HP detectors installed in Modane underground 
laboratory, 20:13862 (RA;FR;In French) 

Soil-penetrating synthetic aperture radar, 20:13148 (R;US) 

UNDERGROUND HEAT DISTRIBUTION SYSTEMS 

See HEAT DISTRIBUTION SYSTEMS 

UNDERGROUND MINING 

See also LONGWALL MINING 

Lightweight combustion residues-based structural materials for 
use in mines. Technical report, September 1—-November 30, 
1994, 20:12028 (R;US) 

UNDERGROUND STORAGE 

A concept for increasing the effective capacity of a unit area of a 
geologic repository, 20:12203 (R;US) 

Laboratory evaluation of performance and durability of polymer 
grouts for subsurface hydraulic/diffusion barriers. Informal re- 
port, October 1993—May 1994, 20:12192 (R;US) 

Soil Sampling Plan for the transuranic storage area soil overbur- 
den and final report: Soil overburden sampling at the RWMC 
transuranic storage area, 20:12265 (R;US) 

UNDULATORS 
See WIGGLER MAGNETS 
UNIDO 
UNIDO's international activities in pesticides and controlled- 
release formulations, 20:14605 (RA;XA) 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 

Gauge theory of things alive and universal dynamics, 20:14201 
(R;DE) 

Pseudoscalar correlators and the problem of the chiral limit in the 
compact lattice QED with Wilson fermions, 20:14206 (R;DE) 

UNIFIED-FIELD THEORIES 
See also GRAND UNIFIED THEORY 
WEINBERG-SALAM GAUGE MODEL 

The 10-D chiral null model and the relation to 4-D string solu- 
tions, 20:14168 (R;DE) 

UNION OF SOVIET SOCIALIST REPUBLICS 

See USSR 

UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED ARAB EMIRATES 

Energy investment advisory series No. 3: Investment opportuni- 

ties in the Persian Gulf energy sector, 20:12995 (R;US) 
UNITED KINGDOM 

Analytical results of physics specimens and dosimeters in fuel 
pins, 1, 2, and 4 irradiated in the Dounreay prototype fast re- 
actor, 20:12931 (R;US) 

UNITED STATES OF AMERICA 

See USA 

UNIVERSE 

Discovery of the most distant supemovae and the quest for Q, 

20:14191 (R;US) 
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UNIVERSITIES 


UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UPSILON-10500 RESONANCES 
See UPSILON-10575 MESONS 
UPSILON-10575 MESONS 

Inclusive production of K*(892), »°(770), and w(783) mesons in 
the Yenergy region, 20:14255 (R;DE) 

Kaons in flavour tagged B decays, 20:14253 (R;DE) 

UPSILON-9460 MESONS 
Inclusive production of K*(892), »°(770), and w(783) mesons in 
the Yenergy region, 20:14255 (R;DE) 
UPSILON-8500 RESONANCES 
See UPSILON-9460 MESONS 
URANIUM 

See also DEPLETED URANIUM 

An investigation of the applicability of the new Reillex™-HPQ an- 
ion exchange resin system for technetium/rhenium and 
uranium in the Hanford waste tanks. Milestone 4 final report, 
20:12290 (R;US) 

Comments and responses on the Remedial Action Plan and site 
design for stabilization of the Inactive Uranium Mill Tailings 
Site, Grand Junction, Colorado. Revision 1, 20:13003 (R;US) 

Derivation of residual radioactive material guidelines for 
uranium in soil at the Former Associate Aircraft Tool and Man- 
ufacturing Company Site, Fairfield, Ohio, 20:13808 (R;US) 

Electrokinetic decontamination of concrete, 20:12230 (R;US) 

High-power optical-fiber transport network, 20:12145 (RA;US) 

Physicochemical and mineralogical characterization of 
transuranic contaminated soils for uranium soil integrated 
demonstration, 20:12551 (R;US) 

Production plant separator system conceptual design, 20:12144 
(RA;US) 

Radionuclide concentrations in elk that winter on Los Alamos 
National Laboratory lands. Revision, 20:14044 (R;US) 

Transport processes investigation: A necessary first step in site 
scale characterization plans, 20:13877 (R;US) 

Waste minimization opportunities at the U.S. Uranium Mill Tail- 
ings Remedial Action (UMTRA) Project, Rifle, Colorado, site, 
20:12486 (R;US) 

URANIUM 237 TARGET 

An experience of preparation of covariance matrices for the si- 
multaneous evaluation of heavy nuclide cross sections, 
20:14370 (RA;JP) 

URANIUM ALLOYS 


Theory of exotic superconductivity and normal states of heavy 
electron and high temperature superconductivity materials. 
Progress report, February 15, 1994—February 14, 1995, 
20:13172 (R;US) 

URANIUM DIOXIDE 

Nuclear microprobe study of the leaching behaviour of sintered 
UO2, 20:12141 (R;FR) 

Study of the leaching behaviour of sintered UO2 in groundwater 
using nuclear microprobe techniques, 20:12142 (R;FR) 

URANIUM HEXAFLUORIDE 
Depleted uranium plasma reduction system study, 20:12152 
(R;US) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 

Nuclear Regulatory Commission issuances, January 1995. Vol- 
ume 41, Number 1, 20:12837 (R;US) 

Radon and lung cancer - history and current issues, 20:14077 
(IA;DE;iIn German) 

URANYL CARBONATES 

3 and '70 NMR binding constant studies of uranyl carbonate 
complexes in near-neutral aqueous solution. Yucca Mountain 
Project Milestone Report 3351, 20:13837 (R;US) 

URANYL COMPLEXES 

13C and '70 NMR binding constant studies of uranyl carbonate 
complexes in near-neutral aqueous solution. Yucca Mountain 
Project Milestone Report 3351, 20:13837 (R;US) 
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Actinide cation-cation complexes, 20:13336 (R;US) 
URBAN AREAS 

Deposition of acidifying agents in urban areas, 20:13769 
(R;SE;In Swedish) 

MAXBAND Version 3.1: Heuristic and optimal approach for set- 
ting the left turn phase sequences in signalized networks, 
20:13102 (R;US) 

Reduction of influence of the noise from electrical prospecting 
data measured in the urbanized area, 20:14112 (IA;JP;In 
Japanese) 

Vertical electric sounding at Motooka and Kuwabara areas in 
Fukuoka city, 20:12679 (IA;JP;In Japanese) 

UREA 

Absorption of sparingly soluble gases by reactive media in self- 
aerated gas-liquid contactors: A scale-up procedure, 
20:13797 (R;US) 

URINALYSIS 
See QUALITATIVE CHEMICAL ANALYSIS 
US AEC MATERIALS TESTING REACTOR-IDAHO 
See MTR REACTOR 
US AEC MRR 
See MRR REACTOR 
US CLEAN AIR ACT 
See CLEAN AIR ACTS 
US DOE 
See also ANL 
ALASKA POWER ADMINISTRATION 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HAPO 
HANFORD RESERVATION 
IDAHO NATIONAL ENGINEERING LABORATORY 
KANSAS CITY PLANT 
LANL 
LAWRENCE BERKELEY LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
LAWRENCE LIVERMORE NATIONAL LABORA- 
TORY 
NEVADA TEST SITE 
ORGDP 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PANTEX PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SANDIA NATIONAL LABORATORIES 
SAVANNAH RIVER PLANT 
SEQUOYAH UF6 PRODUCTION PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
US DOE INSPECTOR GENERAL 
US ENERGY INFORMATION ADMINISTRATION 
US FERC 
WIPP 
WESTERN AREA POWER ADMINISTRATION 
Y-12 PLANT 

1993 Annual progress report for subsidiary agreement No. 2 
(1991-1996) between AECL and US/DOE for a radioac- 
tive waste management technical co-operative program, 
20:12208 (R;US) 

Avoidable waste management costs, 20:12266 (R;US) 

DOE Waste Treatability Group Guidance, 20:12224 (R;US) 

Environmental Management 1995: Progress and plans of the 
Environmental Management Program, 20:12504 (R;US) 

Glass Science tutorial lecture No. 5: Historical review of US- 
DOE tank waste management, 20:12351 (R;US) 

Hydrothermal Oxidation Hazardous Waste Pilot Plant Test Bed, 
20:12260 (R;US) 

Key findings of the national weatherization evaluation, 20:13068 
(R;US) 

Needs assessment activity report. Revision 1, 20:12530 (R;US) 





OCRWNM Bulletin, Winter 1995, 20:12255 (R;US) 

Review department programs related to intellectual property 
and technology transfer to ensure department resources are 
leveraged to the economic benefit of the US, 20:13026 (R;US) 

Site scientific mission plan for the Southern Great Plains CART 
site, January-June 1995, 20:13748 (R;US) 

Technical survey of DOE programs and facilities applicable to 
the co-storage of commercial greater-than-Class C Low-Level 
Radioactive Waste and DOE special Case Waste, 20:12223 
(R;US) 

The Technology Information Environment with Industry (TIE-In): 
A mechanism for accessing laboratory solutions, 20:14673 
(R;US) 

The U.S. Department of Energy Wind Turbine Development 
Program, 20:12714 (R;US) 

US DOE INSPECTOR GENERAL 

Inspection of an intelligence work-for-others project at the Idaho 
Operations Office, 20:14604 (R;US) 

US ENERGY INFORMATION ADMINISTRATION 

PC electronic data reporting option: User guide. Version 4.1, 
20:12116 (R;US) 

Reserves Information Gathering System: 
20:12117 (R;US) 

US ENERGY POLICY AND CONSERVATION ACT 

Assessing the displacement goals in the Energy Policy Act, 
20:13093 (R;US) 

US FERC 

Federal Energy Regulatory Commission financial statements, 

September 30, 1994 and 1993, 20:12993 (R;US) 
US NAVAL OIL SHALE RESERVES 

Naval Petroleum and Oil Shale Reserves Combined Financial 
Statements September 30, 1994 and 1993 and Management 
Overview and Supplemental Financial and Management In- 
formation, 20:12124 (R;US) 

US NAVAL PETROLEUM RESERVES 

Naval Petroleum and Oil Shale Reserves Combined Financial 
Statements September 30, 1994 and 1993 and Management 
Overview and Supplemental Financial and Management In- 
formation, 20:12124 (R;US) 

Occurrence and distribution of special status plant species on 
the Naval Petroleum Reserves in California, 20:12127 (R;US) 

US NRC 

Aging study of boiling water reactor high pressure injection sys- 
tems, 20:12759 (R;US) 

Characterization of Greater-Than-Class C sealed sources. Vol- 
ume 1, Sealed sources held by specific licensees, 20:12219 
(R;US) 

Enforcement actions: Significant actions resolved reactor li- 
censees. Quarterly progress report, October-December 
1994, Volume 13, No. 4, Part 1, 20:12844 (R;US) 

Indexes to Nuclear Regulatory Commission issuances, July— 
December 1994. Volume 40, Index 2, 20:12309 (R;US) 

Title list of documents made publicly available. Volume 17, No. 
1, 20:12843 (R;US) 

Topical report review status. Volume 9, No. 1, 20:14615 (R;US) 

Verification and validation guidelines for high integrity systems. 
Volume 1, 20:14668 (R;US) 

Verification and validation guidelines for high integrity systems: 
Appendices A—D, Volume 2, 20:12550 (R;US) 

US ORGANIZATIONS 

See also US DOE 

US NRC 

Inspection of an intelligence work-for-others project at the Idaho 
Operations Office, 20:14604 (R;US) 

Reengineering business processes in government: A framework 
for performance improvement interventions, 20:14617 (R;US) 

US RESOURCE RECOVERY ACTS 
See RESOURCE RECOVERY ACTS 


US SUPERFUND 


RCRA facility investigation/corrective measures study work plan 
for the 100-NR-2 operable unit, Hanford Site, Richland, 
Washington. Draft E, 20:12514 (R;US) 


User's guide, 


VANADIUM OXIDES 


RCRA facility investigation/corrective measures study work plan 
for the 100-NR-2 operable unit, Hanford Site, Richland, 
Washington. Draft D, 20:12513 (R;US) 

Status report: Fernald site remediation, 20:12537 (R;US) 

USA 

See also ALABAMA 
ALASKA 
ARIZONA 
CALIFORNIA 
COLORADO 
GEORGIA 
ILLINOIS 
KENTUCKY 
MISSOURI 
NEVADA 
NEW MEXICO 
NEW YORK 
OREGON 
PENNSYLVANIA 
TEXAS 
UTAH 
WASHINGTON 

A short note on recent USA/CIS collaborative studies on impact 
assessment, 20:12889 (RA;XA) 

Detailed operating plan for Columbia River Treaty storage, 1 
August 1994 through 31 July 1995, 20:12628 (R;US) 

Electric power monthly: February 1995, with data for November 
1994, 20:13060 (R;US) 

USSR 

A short note on recent USA/CIS collaborative studies on impact 
assessment, 20:12889 (RA;XA) 

Features of an evaluation of the radiation doses received by the 
population after atmospheric nuclear testing at the semi 
palatinsk test site, 20:14038 (RA;XA) 

Promotion of research exchanges with the NIS. Fiscal 1992 in- 
ternational research exchange survey report, 20:13020 
(R;JP;In Japanese) 

UTAH 

Radiological audit of remedial action activities at the processing 
sites Mexican Hat, Utah and Monument Valley, Arizona. Audit 
date: May 3-7, 1993, Final report, 20:12496 (R;US) 

UTERINE CERVIX CARCINOMA 

See CARCINOMAS 


V 


V CODES 
Comparison of the two thermal-hydraulic codes Thyc and Vipre- 
02 on Vatican experiment, 20:12792 (R;FR;In French) 
VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM PUMPS 
Test results of the Phase 1 Test Plan, 20:12449 (R;US) 
VALVES 
See also WATER FAUCETS 
Design of aseismic class components: measurement of fre- 


quency parameters and optimization of analytical models, 
20:12775 (R;FR;In French) 
Technical evaluation report TMI action - NUREG-0737 (II.D.1). 
Relief and safety valve testing, Watts Bar Nuclear Plant, Units 
1 and 2 (Dockets 50-390 and 50-391), 20:12815 (R;US) 
VANADIUM 
Effect of irradiation and deformation on interaction of interstitial 
impurities with defects in vanadium., 20:13182 (IA;UA;Iin Rus- 
sian) 
VANADIUM ALLOYS 
C15 intermetallic compounds HfV2+Nb, 20:13197 (R;US) 
Phase stability and elasticity of C15 transition-metal intermetal- 
lic compounds, 20:13199 (R;US) 
VANADIUM OXIDES 
Selective methane oxidation over promoted oxide catalysts. Quar- 
terly report, September—November, 1994, 20:12134 (R;US) 


ERA Vol. 20, No. 6 675 





VAPOR CONDENSATION 


VAPOR CONDENSATION 

Experimental and theoretical studies of multicomponent vapor 
condensation. Final report, 15 May 1992-15 May 1994, 
20:13378 (R;US) 

VAPORS 

See also WATER VAPOR 

Site status monitoring report for underground storage tanks 1219- 
U, 1222-U, 2082-U, and 2068-U at the Rust Garage Facility, 
Buildings 9720-15 and 9754-1, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee, Facility ID No. 0-010117, 20:12461 (R;US) 

Tank 241-SX-103 tank characterization plan, 20:12446 (R;US) 

Tank 241-SX-106 tank characterization plan, 20:12447 (R;US) 

Tank 241-TX-118 tank characterization plan, 20:12434 (R;US) 

Tank 241-U-111 tank characterization plan, 20:12435 (R;US) 

VARISTORS 
See SEMICONDUCTOR RESISTORS 
VECTOR PROCESSING 

Algorithm comparison and benchmarking using a parallel spec- 

tra transform shallow water model, 20:14634 (R;US) 
VEGETABLE OILS 

See also SESAME OIL 

Mutation breeding of oil seed crops. Proceedings of a final re- 
search co-ordination meeting of an FAO/IAEA co-ordinated 
research programme held in Vienna, 11-15 January 1993, 
20:13957 (R;XA) 

Oil crops: Status and outlook, 20:13958 (RA;XA) 

Research on feasibility of utilization of spent vegetable oils as 
substitutes for petroleum-derived oils, 20:13112 (R;JP;In 
Japanese) 

VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
TRUCKS 

Alternative fuels and vehicles choice model, 20:13142 (R;US) 

Assessing the displacement goals in the Energy Policy Act, 
20:13093 (R;US) 

Driver performance data acquisition system for ergonomics re- 
search, 20:13095 (R;US) 

Effect of vehicular traffic on ground vibration characteristics, 
20:12689 (IA;JP;In Japanese) 

Feedback control for a train-like vehicle, 20:13340 (R;FR) 

Investigation of cavity behind concrete lining using ground prob- 
ing radar mounted on research vehicle (RAPIDAS), 20:13407 
(IA;JP;in Japanese) 

VELOCIMETERS 

A new laser grating velocimeter-granulometer for highly concen- 

trated wet steam flows, 20:13718 (R;FR;In French) 
VELOCITY 

Effect of temperature and pressure on compressional and shear 
wave velocities in rocks, 20:12694 (IA;JP;ln Japanese) 

Improvement in the accuracy of seismic traveltime tomography 
by using constrained velocity modification, 20:12671 (IA;JP;In 
Japanese) 

Optical particle concentration and size measurement; optical ve- 
locity measurement, 20:13391 (RA;Fl) 

Possibility of using S-wave of Yutsubo tomography, 20:12674 
(IA;JP;in Japanese) 

Seismic survey in Kushibiki area, Saitama Prefecture. 2, 
20:12665 (IA;JP;in Japanese) 

Straddie multiple. 5. Noises on high velocity side of velocity 
analysis display, 20:12661 (IA;JP;In Japanese) 

VENTILATION DUCTS 

See DUCTS 

VENTILATION SYSTEMS 

101-SY Dome pressure issues surrounding mitigation pump de- 
contamination during removal, 20:12413 (R;US) 

Field measurement of the interactions between heat pumps and 
attic duct systems in residential buildings, 20:13080 (R;US) 

Position paper — Waste storage tank heat removal, 20:12386 
(R;US) 

VESSELS 
See CONTAINERS 
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VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VIBRATIONS (MECHANICAL) 

See MECHANICAL VIBRATIONS 
VIGNA 

Enhanced biological nitrogen fixation of some mungbean geno- 
types, 20:13988 (RA;XA) 

Use of 'N in determining the influence of fertilizer potassium on 
nitrogen uptake and utilization efficiency in cowpea and finger 
millet, 20:13980 (RA;XA) 

VISIBLE RADIATION 

Limitations for heterodyne detection of Brillouin scattered light, 

20:13398 (R;US) 
VISION 
Visual recognition and tracking of objects for robot sensing, 
20:12856 (IA;JP) 
voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOGTLE-1 REACTOR 

Nuclear Regulatory Commission issuances. Volume 40, Num- 

ber 5, 20:12836 (R;US) 
VOGTLE-2 REACTOR 

Nuclear Regulatory Commission issuances. Volume 40, Num- 

ber 5, 20:12836 (R;US) 
VOLATILE MATTER 

Characterization of voic volume VOC concentration in vented 
TRU waste drums. Final report, 20:12268 (R;US) 

Cost-effectiveness analysis of the SEAMIST™ membrane sys- 
tem technology, 20:13841 (R;US) 

Demonstration testing and evaluation of in situ heating of soil, 
20:13832 (R;US) 

Development of a method utilizing drum headspace VOC con- 
centration as a waste characterization tool, 20:12257 (R;US) 

Organic sponges for cost-effective CVOC abatement. Final re- 
port, September 1992—April 1994, 20:13762 (R;US) 

VOLCANIC REGIONS 
Case study of the resistivity image profiling applied to a volcanic 
area with pyroclastic cover, 20:14114 (IA;JP;ln Japanese) 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 


WwW 


W MINUS BOSONS 
Probing strongly-interacting electroweak dynamics through 
W*W~/ZZ ratios at future ete colliders, 20:14240 (R;US) 
W PLUS BOSONS 
Probing strongly-interacting electroweak dynamics through 
W*W~/ZZ ratios at future ete~ colliders, 20:14240 (R;US) 
W STELLARATORS 
See STELLARATORS 
WAGON WHEEL EVENT 
See NUCLEAR EXPLOSIONS 
WAPA 
See WESTERN AREA POWER ADMINISTRATION 
WASHINGTON 
Joint NEPA/SEPA draft environmental impact statement Wash- 
ington Windplant No. 1, 20:12709 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 





WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 

Integrated quality assurance planning for characterization, de- 
molition, and disposal of contaminated structures, 20:12190 
(R;US) 

Risk-based decision-making: A reality at the INEL, 20:12542 
(R;US) 

Technical and Analytical Support Services to the Office of Envi- 
ronmental Analysis, Office of Environment, Safety and Health. 
Final report, 20:13005 (R;US) 

WASTE FORMS 

An evaluation of glass-crystal composites for the disposal of nu- 
clear and hazardous waste materials, 20:12186 (R;US) 

Effect of glass composition on waste form durability: A critical 
review, 20:12184 (R;US) 

Natural analogues for HAW waste forms, 20:12282 (IA;DE;In 
German) 

Results after nine years of field testing low-level radioactive 
waste forms using lysimeters, 20:12261 (R;US) 

The effect of vitrification technology on waste loading, 20:12320 
(R;US) 

WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also NONRADIOACTIVE WASTE MANAGEMENT 
RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE RETRIEVAL 
WASTE TRANSPORTATION 
DOE Waste Treatability Group Guidance, 20:12224 (R;US) 
WASTE OILS 

Research on feasibility of utilization of spent vegetable oils as 
substitutes for petroleum-derived oils, 20:13112 (R;JP;In 
Japanese) 

WASTE PROCESSING 

See also RADIOACTIVE WASTE PROCESSING 

Environmental management technology demonstration and 
commercialization, 20:13829 (R;US) 

WASTE PROCESSING PLANTS 

Closure proposal: 183-H Solar Evaporation Basins, 20:12254 
(R;US) 

Radioactive air emissions notice of construction for the decon- 
tamination and closure of the 183-H Solar Evaporation 
Basins, 20:12253 (R;US) 

Treatability test plan for the 200-ZP-1 operable unit, 20:12520 
(R;US) 

WASTE RETRIEVAL 

Tank 241-C-106 past-practice sluicing waste retrieval, Hanford 
Site, Richland, Washington. Environmental Assessment, 
20:12212 (R;US) 

WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 

Radiological transportation risk assessment of the shipment of 
sodium-bonded fuel from the Fast Flux Test Facility to the 
Idaho National Engineering Laboratory, 20:12181 (R;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

Characterization of oil and gas waste disposal practices and as- 
sessment of treatment costs. Quarterly report, July 1, 
1993—September 30, 1993, 20:12126 (R;US) 

Combined photooxidation/photoreduction using TiO2 photocata- 
lysts to treat organic/inorganic metal-laden wastewaters, 
20:13094 (R;US) 

Demonstration of membrane aeration panels: City of Geneva 
Wastewater Treatment Plant. Final report, 20:13123 (R;US) 

Use of cysteine-modified TiO. photocatalyst for treatment of 
combined organic/inorganic wastewaters, 20:13103 (R;US) 

W-007H B Plant Process Condensate Treatment Facility. Revi- 
sion 3, 20:12378 (R;US) 


WATER RESERVOIRS 


WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 


WASTEFORMS 
See WASTE FORMS 


WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
Laboratory evaluation of performance and durability of polymer 
grouts for subsurface hydraulic/diffusion barriers. Informal re- 
port, October 1993—May 1994, 20:12192 (R;US) 
Portable sensor for hazardous waste, 20:13283 (R;US) 
WATER 
See also GROUND WATER 
HOT WATER 
SEAWATER 
WASTE WATER 
Crystal structure, short-range oxygen defects, and water ad- 
sorption in La- and Nd-modified ZrO2, 20:13209 (R;US) 
WATER COOLANT 
See WATER 


WATER COOLED REACTORS 

See also BWR TYPE REACTORS 
ETR REACTOR 
HFIR REACTOR 
JANUS REACTOR 
MRR REACTOR 
MTR REACTOR 
ORR REACTOR 
ORPHEE REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 

Assessing environmental compatibility of new technologies for 
use in nuclear power plants, 20:12951 (R;US) 

Gamma ray-induced embrittlement of pressure vessel alloys, 
20:12850 (R;US) 

Investigation of the coolability of a continuous mass of relocated 
debris to a water-filled lower plenum. Technical report, 
20:12957 (R;US) 

WATER DISTRIBUTION 

See WATER SUPPLY 

WATER FAUCETS 

1992-1993 Bonneville Appliance Efficiency Program: Shower- 
head Evaluation Volume Il - Appendices, 20:13086 (R;US) 

Things you need to known about efficient showerheads, 
20:13092 (R;US) 

WATER HEATERS 

Energy-efficient water heating, 20:13073 (R;US) 

Selecting a new water heater, 20:13074 (R;US) 

Things you need to known about efficient showerheads, 
20:13092 (R;US) 

WATER MODERATOR 

See WATER 

WATER POLLUTION 

Determinants of sediment toxicity in San Francisco Bay. Final 

report, 20:14097 (R;US) 
WATER PUMPS 

Materials for water pump mechanical seals, 20:12802 (R;FR;In 

French) 
WATER QUALITY 

Water characterization and trophic state of Chichoj Lagoon, Alta 
Verapaz, Guatemala Jul 1993 - Jun 1994, 20:13009 (I;GT;In 
Spanish) 

WATER RESERVOIRS 


Remedial investigation/feasibility study report for Lower Watts 
Bar Reservoir Operable Unit, 20:12510 (R;US) 
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WATER RESOURCES 


WATER RESOURCES 

Laboratory and field studies related to the Hydrologic Resources 
Management Program. Progress report, October 1, 1993— 
September 30, 1994, 20:13838 (R;US) 

WATER SPRINGS 

Fingerprinting of ground water by ICP-MS. Progress report, Oc- 

tober 1, 1994—December 31, 1994, 20:13831 (R;US) 
WATER SUPPLY 

Feasibility report: 105-DR as replacement for 105-F, 20:12925 
(R;US) 

WATER TREATMENT PLANTS 

200 Area Liquid Effluent Facilities — Quality assurance program 
plan, 20:12366 (R;US) 

300 Area Treated Effluent Disposal Facility permit reopener run 
plan, 20:12365 (R;US) 

W-007H B Plant Process Condensate Treatment Facility. Revi- 
sion 3, 20:12378 (R;US) 

WATER VAPOR 

IR DIAL performance modeling, 20:13798 (R;US) 

Measurement and analysis of the surface energy budget for 
ARM field experiments. Final report, 20:13777 (R;US) 

Measurements of daytime and upper tropospheric water vapor 
profiles by Raman lidar, 20:13789 (R;US) 

WATER WELLS 
Aquifer test documentation. Slug tests at the Hallam Nuclear 
Facility, Hallam, Nebraska, 20:13822 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 

See also CAUSTIC FLOODING 

A novel approach to modeling unstable BOR displacements. An- 
nual report, August 1991—September 1992, 20:12099 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Annual report 1990-1991, Part 1 (Carbonated wa- 
ter), 20:12096 (R;US) 

Oil recovery enhancement from fractured, low permeability 
reservoirs. Part 2, Annual report, October 1, 1990—September 
31, 1991 (Carbonated water prepared by dissolving carbon 
dioxide in brine), 20:12097 (R;US) 

Relating to fossil energy resource characterization, research, 
technology development, and technology transfer, 20:12095 
(R;US) 

WATERSHEDS 

See also COLUMBIA RIVER BASIN 

A watershed model supporting planning and environmental im- 
pact assessment of peat mining, 20:12056 (RA;Fl) 

Modeling nitrogen cycling in forested watersheds of Chesa- 
peake Bay, 20:13819 (R;US) 

Selected hydrologic data from Fortymile Wash in the Yucca 
Mountain area, Nevada, water year 1992, 20:12348 (R;US) 

WATT-HOUR METERS 
See POWER METERS 
WATTS BAR-1 REACTOR 

Technical evaluation report TMI action - NUREG-0737 (II.D.1). 
Relief and safety valve testing, Watts Bar Nuclear Plant, Units 
1 and 2 (Dockets 50-390 and 50-391), 20:12815 (R;US) 

WATTS BAR-2 REACTOR 

Technical evaluation report TMI action - NUREG-0737 (II.D.1). 
Relief and safety valve testing, Watts Bar Nuclear Plant, Units 
1 and 2 (Dockets 50-390 and 50-391), 20:12815 (R;US) 

WAVE FUNCTIONS 
Consideration of tomographic inversion and resolution in bore- 
hole radar, 20:13708 (IA;JP;in Japanese) 
WAVE PACKETS 
“Heavy light bullets” in electron-positron plasma, 20:14169(R;US) 
WAVE PROPAGATION 

Analytical method to suppress a coherent noise with the use of 
three-trace data. Part 2. Method to suppress a sideswipe, 
20:12662 (IA;JP;in Japanese) 

Extreme nonlinearity in rocks: An investigation using elastic 
pulse wave propagation, 20:14122 (R;US) 

Optimization of dynamite depth for seismic surveys. Part 5, 
20:12659 (IA;JP;in Japanese) 
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WAVEGUIDES 

A numerical study of the quantum oscillations in multiple dan- 
gling rings, 20:14477 (R;XA) 

A slab-mode formulation for conductivity, 20:14478 (R;XA) 

Characteristics of the conductance of quantum waveguide con- 
taining an array of stubs: Numerical simulation, 20:14475 
(R;XA) 

The effect of geometric scattering on the oscillatory magneto- 
conductance in multiply connected disordered mesoscopic 
rings, 20:14476 (R;XA) 

WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 

Energetic charged particle beams for disablement of mines, 
20:13727 (R;US) 

LLNL electro-optical mine detection program, 20:13729 (R;US) 

WEAR 
Fretting wear of steam generator tubes: high-temperature tests 
on AECL rig, 20:12797 (R;FR;In French) 
WEATHER 
ASCOT meteorological towers, 20:13791 (R;US) 
WEATHERIZATION 
Key findings of the national weatherization evaluation, 20:13068 
(R;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 

A self consistent study of the phase transition in the scalar elec- 
troweak theory at finite temperature, 20:14239 (R;DE) 

Miscellaneous results on the electroweak phase transition, 
20:14238 (R;DE) 

WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 

Probing strongly-interacting electroweak dynamics through 
W*W-/ZZ ratios at future e+e~ colliders, 20:14240 (R;US) 

Weak matrix elements efforts on the lattice: Status and 
prospects, 20:14233 (R;US) 

WELDED JOINTS 

Charpy impact test results on five materials and NIST verifica- 
tion specimens using instrumented 2-mm and 8-mm strikers, 
20:13394 (R;US) 

Effect of nitrogen, titanium and strain ageing on the toughness 
of weld metals, 20:13179 (R;DE) 

WELDING 

1993 review of welding in Japan, 20:13178 (I;JP;ln Japanese) 

Technical evaluation report on the Third 10-year Interval Inser- 
vice Inspection Program Plan: Florida Power and Light 
Company, Turkey Point Nuclear Power Plant, Units 3 and 4 
(Docket Numbers 50-250 and 50-251), 20:12816 (R;US) 

WELDS 
See WELDED JOINTS 
WELL CASINGS 
Casing pull tests for directionally drilled environmental wells, 
20:13851 (R;US) 
WELL LOGGING 
See also ELECTRIC LOGGING 
SONIC LOGGING 

Accuracy of seismic velocity on well logging, 20:12654 (IA;JP;in 
Japanese) 

Comparison between permeable fractures detected by hy- 
drophone VSP and well logging results, 20:12657 (IA;JP;In 
Japanese) 

Proceedings of the 91st SEGJ (the Society of Exploration Geo- 
physicists of Japan) Conference, 20:12084 (1;JP;In Japanese) 

Stress analysis of induced fractures by an inversion method, 
20:12656 (IA;JP;ln Japanese) 

WELL LOGGING EQUIPMENT 

Cost-effectiveness analysis of the SEAMIST™ membrane sys- 

tem technology, 20:13841 (R;US) 





WELL SPACING 
CDP stacking in cross-well reflection data. Preliminary analysis 
to field data, 20:12658 (IA;JP;ln Japanese) 
WELLS 
See also ABANDONED WELLS 
DISPOSAL WELLS 
EXPLORATORY WELLS 
GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 
Casing pull tests for directionally drilled environmental wells, 
20:13851 (R;US) 
Interim-status groundwater monitoring plan for the 216-B-63 
trench, 20:12363 (R;US) 
Stress analysis of induced fractures by an inversion method, 
20:12656 (IA;JP;In Japanese) 
Tracer transport modeling of the doublet well system, 20:13843 
(R;US) 
WESTERN AREA POWER ADMINISTRATION 
Western Area Power Administration combined power system fi- 
nancial statements September 30, 1994 and 1993 and 
management overview and performance measurements, 
20:13058 (R;US) 
WESTERN AUSTRALIA 
Dose assessment studies at former nuclear weapons test sites 
in Australia, 20:14039 (RA;XA) 
WESTERN REGION 
See USA 
WETLANDS 
A survey of the wetlands and floodplains of the borrow area and 
wetland/shorebird complex for the remedial action at the chem- 
ical plant area of the Weldon Spring Site, 20:12484 (R;US) 
AQUA PEAT-95, new methods for purifying the run-offs in the 
peat production areas, 20:12058 (RA;Fl) 
Mitigation and Monitoring Plan for impacted wetlands at the 
Gunnison UMTRA Project site, Gunnison, Colorado. Revision 
1 (Uranium Mill Tailings Remedial Action), 20:12498 (R;US) 
WHEAT 
Crop nitrogen recovery and soil nitrogen residues from '5N la- 
belled urea applied to wheat, 20:13981 (RA;XA) 
WHITE DWARF STARS 
Precision asteroseismology of DAV (ZZ CET) white dwarf stars, 
20:14183 (R;US) 
WIGGLER MAGNETS 
Heat transfer issues in high-heat-load synchrotron x-ray beams, 
20:13545 (R;US) 
WILDERNESS AREAS 
See NATURE RESERVES 
WILPUTTE PROCESS 
See COAL GASIFICATION 
WIND 
ASCOT meteorological towers, 20:13791 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 
Wind energy program overview. Fiscal year 1994, 20:12711 
(R;US) 
WIND POWER PLANTS 
Avian use of proposed KENETECH and CARES wind farm sites 
in Klickitat County, Washington. Appendix C to Washington 
Windplant No. 1 EIS. Technical report, 20:12708 (R;US) 
Comparison of financing costs for wind turbine and fossil power- 
plants, 20:12706 (R;US) 
Cultural resources assessment of the Kenetech Windpower’s 
Washington Windplant No. 1 Project, Klickitat County, Wash- 


ington. Appendix D to Washington Windplant No. 1 EIS. Draft 
report, 20:12705 (R;US) 


WWER-5 REACTOR 


Draft environmental impact statement: KENETECH/PacifiCorp 
Windpower Project, Carbon County, Wyoming, 20:12710 
(R;US) 

Joint NEPA/SEPA draft environmental impact statement Wash- 
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Alegre (Brazil); 1990) 

See INIS-BR-3450 

See INIS-BR-3451 

(3. Soviet-Karelian - Finnish symposium on water 
problems; Joensuu (Finland); 3-7 Jun 1991) 

See VYH-JULK—A188 

(International conference on the development of 
the North and problems of recultivation; Syk- 
tyvkar (Russian Federation); 8-14 Jul 1991) 

OSTI; NTIS; Publication Distribution Program, 
Byrd Polar Research Center, The Ohio State 
University, 1090 Carmack Rd., Columbus, 
OH 43210-1002 (United States); GPO Dep. 

(2. Atmospheric Radiation Measurement (ARM) 
science team meeting; Denver, CO (United 
States); 26-30 Oct 1991) 

See SAND-91-2409C 

(22. congress on industrial safety and occupa- 
tional health with international trade fair: 
Advances in theory for advances in practice; 
Duesseldorf (Germany); 8-11 Oct 1991) 

See ETDE-DE-19 

(Energy trends in the 90's; Dallas, TX (United 
States); 6-8 May 1992) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Tacos round table conference on oil and money 
in the next decade; Tacos, NM (United 
States); 8-10 May 1992) 

OSTI; NTIS; GPO Dep. 

(1992 annual Automotive Technology Develop- 
ment Contractors’ Coordination meeting 
(ATD/CCM); Dearborn, MI (United States); 2- 
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OSTI; NTIS; GPO Dep. 


(International session of the 1992 electron syn- 
chrotron (ES) symposium; Tanashi (Japan); 
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and Health’ of Kernforschungszentrum Karl- 
sruhe GmbH (KFK); Karlsruhe (Germany); 
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(FAO/IAEA regional seminar for Asia and the Pa- 
cific on nuclear and related isotope methods 
in soil-plant aspects of sustainable agricul- 
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See |AEA-TECDOC~—785 

(Colloquium on sedimentology and geochemistry 
of surface; Paris (France); 27-28 Apr 1993) 

See CEA-CONF-1 1924 
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(9. waste minimization and pollution prevention 
conference; San Francisco, CA (United 
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matical models and their applications to 
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(UNEP: Canada workshop on impacts and 
adaption to climate variability and change; 
Toronto (Canada); 29 Nov - 3 dec 1993) 
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(Colloquium on reprocessing processes; Marig- 
nane (France); 19 Nov 1993) 

See CEA-CONF-1 1874 

(Workshop on natural analogue for the ultimate 
disposal of radioactive wastes; Karlsruhe 
(Germany); 4-5 Nov 1993) 
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(10. status colloquium of the project European 
Research Centre for Air Pollution Control 
Measures’ of Kernforschungszentrum Karl- 
sruhe GmbH (KfK); Karlsruhe (Germany); 
15-17 Mar 1994) 

See KFK-PEF—117 

See KFK-PEF—118 

(Workshop on gamma-gamma colliders; Berke- 
ley, CA (United States); 28-31 Mar 1994) 

See LBL-35997 

(Office for Economic Cooperation and Develop- 
mentNuclear Energy Agency workshop on 
large molten pool heat transfer; Grenoble 
(France); 9-11 Mar 1994) 

See NEA-CSNI-R-94-11 

(American Nuclear Society (ANS) topical meet- 
ing on LWR fuel performance; Pittsburgh, PA 
(United States); 17-21 Apr 1994) 

See CEA-CONF-11908 
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States); 25-28 Apr 1994) 

See CEA-CONF-11979 
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See CEA-CONF-11977 
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(International reliability physics symposium; San 
Jose, CA (United States); 11-14 Apr 1994) 
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(9. Pacific basin nuclear conference; Sydney 
(Australia); 1-5 May 1994) 

See CEA-CONF-11917 

(3. international workshop on implementation of 
ALARA at nuclear power plants; Long Island, 
NY (United States); 8-11 May 1994) 

See NUREG/CP-0143 

(International conference on nuclear data for sci- 
ence and technology: nuclear data for the 
twenty-first century; Gatlinburg, TN (United 
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(Department of Energy defense programs pack- 
aging workshop; Knoxville, TN (United 
States); 16-19 May 1994) 


OSTI; NTIS; INIS; GPO Dep. DE95007375 


(5. conference on intersections between particle 
and nuclear physics; St. Petersburg, FL 
(United States); 31 May - 6 jun 1994) 

See LBL-36360 

(8. annual conference on fossil energy materi- 
als; Oak Ridge, TN (United States); 10-12 
May 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Symposium on pendulum impact machine: pro- 
cedures and specimens for verification; 
Montreal (Canada); 18-19 May 1994) 

OSTI; NTIS; INIS 

(16. symposium on biotechnology for fuels and 
chemicals; Gatlinburg, TN (United States); 9- 
13 May 1994) 

OSTI; NTIS; GPO Dep. 


DE95007102 
DE95005396 


TI95009126 


DE95007029 


(28. international navigation congress; Seville 
(Spain); May 1994) 

OSTI; NTIS; GPO Dep. 

(Incineration conference: 13th international sym- 
posium on thermal treatment technologies; 
Houston, TX (United States); 9-13 May 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Surface studies by nonlinear optical spec- 
troscopy conference; Kassel (Germany); 29 
May - 2 jun 1994) 

See LBL-35991 

(185. Electrochemical Society meeting; San 
Francisco, CA (United States); 22-27 May 
1994) 

See LBL-35962 

(2. European conference on joining technology 
(Eurojoin-2); Florence (Italy); 16-18 May 
1994) 

See GKSS—94/E/57 

(HUGS at CEBAF ‘94; Hampton, VA (United 
States); 31 May - 17 jun 1994) 

See ANL/PHY/CP-85493 

(10. topical conference on high-temperature 
plasma diagnostics; Rochester, NY (United 
States); 8-12 May 1994) 

See PPPL-3062 

See PPPL-3066 

See PPPL-3067 

See PPPL-3061 

See PPPL-3058 

See PPPL-3056 

See PPPL-3057 

See UCRL-JC—117939 

See PPPL-3072 

See PPPL-3054 

See PPPL-3064 

(11. international conference on plasma surface 
interactions in controlled fusion devices; Mito 
(Japan); 23-27 May 1994) 

See UCRL-JC—115491-Rev.1 

See UCRL-JC—115909 

See PPPL-—3068 

(35. annual meeting of the American Nuclear 
Society; New Orleans, LA (United States); 
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CONF-9406113-— 


CONF-940615— 
CONF-9406191- 


2 
CONF-9406202- 


CONF-9406242- 


6 
CONF-9406248-— 


6 
CONF-9406270- 


CONF-9406275- 


2 
CONF-940630— 


55 
CONF-9406300— 


CONF-9406308— 


1 
CONF-9406309— 


1 


CONF-940631 1- 


1 
CONF-9406317—- 


Abstract 
Number 


20:12583 


20:12876 
20:12883 


20:13490 


20:14629 


20:14163 


20:14311 


20:14231 


20:14545 
20:14540 
20:14588 
20:14589 
20:14549 


20:13909 


20:14592 


20:13546 
20:14269 


20:14186 


20:13068 


20:13887 


20:13918 


Source of GPO Order 
Availability Dep. Number 


(Regional congress of the International Radia- 
tion Protection Association; Portsmouth 
(United Kingdom); 6-10 Jun 1994) 

See CEA-CONF—1 1882 

(25. informal meeting on reactor noise; Raleigh, 
NC (United States); 13-15 Jun 1994) 

See KFKI-1994-16/G 

See KFKI-1994-12/G 

(15. international cryogenic engineering confer- 
ence; Genoa (italy); 7-10 Jun 1994) 

See CEA-CONF—11916 

(World congress on neural networks; San Diego, 
CA (United States); 4-9 Jun 1994) 

See BNL-61443 

(5. European symposium on space and environ- 
mental control systems and 24th international 
conference on environmental systems; 
Friedrichshafen (Germany); 20-23 Jun 1994) 

See CEA-CONF—11914 

(Workshop on the future of high sensitivity 
charm experiments; Batavia, IL (United 
States); 7-9 Jun 1994) 

See SLAC-PUB-6576 

(Workshop on quantum infrared physics; Paris 
(France); Jun 1994) 

See ANL/HEP/CP-94-52 

(21. EPS conference on controlled fusion and 
plasma physics; Montpellier (France); 27 Jun 
- 1 jul 1994) 

See PPPL-3076 

See PPPL-3065 

See PPPL-3081 

See PPPL-3084 

See PPPL-3088 

(Conferencce on obscuration and aerosol 
research; Aberdeen, MD (United States); 22- 
24 Jun 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 
(11. topical meeting on the technology of fusion 
energy; New Orleans, LA (United States); 

19-24 Jun 1994) 

See UCRL-JC—115965 

(Summer school on hadronic aspects of collider 
physics; 6. Rencontres de Blois: Heart of the 
matter - from nuclear interactions to quark- 
gluon dynamics; 6. Rencontres de Blois: 
heart of the matter - from nuclear interac- 
tions to quark-gluon dynamics; Zuoz 
(Switzerland); Blois (France); 23-31 Aug 
1994; 19-25 jun 1994) 

See DESY-94-238 

See DESY-94-191 

(Padova-Abano conference on cataclysmic vari- 
ables: inter class relations; Abano (italy); 
19-25 Jun 1994) 

See LA-UR-95-568 

(National low income energy consortium annual 
conference; Indianapolis, IN (United States); 
8 Jun 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 


(3. international conference on bioinformatics 
and genome research; Tallahassee, FL 
(United States); 1-4 Jun 1994) 

See UCRL-JC—117666 

(Conference on nuclear technology publishing; 
Portsmouth, OH (United States); 6-10 Jun 
1994) 

See CEA-CONF—11912 


DE95006528 


DE95007364 
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CONF-9407103— 
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CONF-9407123— 


6 
CONF-9407128—- 


3 
Pt.1 
CONF-940714— 


49 

52 

53 
CONF-9407157- 


4 
CONF-9407163— 

1 
CONF-9407166— 


1 
CONF-9407169— 


1 
CONF-9407170- 


1 
CONF-9407173- 


Pt.1 


Pt.2 


708 ERA Vol. 20, No. 6 


Abstract 
Number 
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20:14559 
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20:13420 
20:13440 
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20:13463 
20:13466 
20:13488 


20:14267 


20:13175 


20:12194 
20:12294 


20:13162 


20:13467 
20:13439 


20:13538 
20:13465 
20:13712 


20:14308 


20:13464 


20:12019 


20:14553 


20:14624 


20:13714 


20:13715 


Source of 
Availability 


Distribution 
Category 


(8. world ceramic congress; Florence (Italy); 29 
Jun - 4 jul 1994) 

See CEA-CONF—11915 

(ISFNT-3: 3rd international symposium on fu- 
sion nuclear technology; Los Angeles, CA 
(United States); 27 Jun - 1 jul 1994) 

See CEA-CONF-11981 

See CEA-CONF-—1 1982 

(Advanced accelerator concepts workshop; Lake 
Geneva, WI (United States); 13-18 Jun 1994) 

See LBL-36369 

See BNL-61342 

See SLAC-PUB—95-6756 

See SLAC-PUB-6703 

See BNL-61266 

See BNL-61313 

(Conference on physics in collision; Tallahassee, 
FL (United States); 15-17 Jun 1994) 

See DESY-94-169 

(International conference on solid-to-solid phase 
transformations in organic materials; Pitts- 
burgh, PA (United States); 17-22 Jul 1994) 

See EGG-M-94205 

(International conference on accelerator-driven 
transmutation technologies and applications; 
Las Vegas, NV (United States); 25 Jul - 1 
aug 1994) 

See CEA-CONF-11918 

See LA-UR-95-206 

(1994 review of progress in quantitative nonde- 
structive evaluation conference; Snowmass, 
CO (United States); 31 Jul - 5 aug 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Workshop on future hadron facilities in the 
United States; Bloomington, IN (United 
States); 6-10 Jul 1994) 

See BNL-61291 

See BNL-61287 

(International meeting on synchrotron radiation 
instrumentation; Stony Brook, NY (United 
States); 18-22 Jul 1994) 

See LBL-36133 

See ANL/XFD/CP-82848 

See ANL/MSD/CP-82825 

(International conference on the history of origi- 
nal ideas and basic discoveries in particle 
physics; Erice (Italy); 29 Jul - 4 aug 1994) 

See LBL-36431 

(Non neutral plasma physics; Berkeley, CA 
(United States); 17-20 Jul 1994) 

See ANL/PHY/CP-85173 

(NATO Advanced Study Institute: physics with 
multiply charged ions; Cargese (France); 18- 
30 Jul 1994) 

See UCRL-JC—119454 

(Workshop on establishing the hysics basis 
needed to access the potential of compact 
toroidal reactors; Oak Ridge, TN (United 
States); 19-31 Jul 1994) 

See UCRL-JC—119307 

(Gigabyte image processing workshop; Ar- 
gonne, IL (United States); 8-9 Jul 1994) 

See ANL/MCS/CP-84114 

(33. SICE (Society of Instrument and Control 
Engineers) annual conference; aTokyo 
(Japan); 26-28 Jul 1994) 

OSTI; NTIS; Available from The Society of 
Instrument and Control Engineers, 1-35-28- 
303, Hong, Bunkyo-ku, Tokyo, Japan 

OSTI; NTIS; Available from The Society of In- 
strument and Control Engineers, 35-28, 
Hongo 1-chome, Bunkyo-ku, Tokyo, Japan 


DE95009130 MF-404 


DE95758947 


DE95758943 
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Report Abstract Source of Order 


Distribution 
Number Number Availability Number 


Category 


CONF-9407175- (Symposium on use of nuclear and related tech- 
niques in soil/plant studies for sustainable 
agriculture and environmental preservation; 
Acapulco (Mexico); 10-18 Jul 1994) 

20:13917 See CEA-CONF-11881 

CONF-940722- (27. international conference on high energy 
physics; Glasgow (United Kingdom); 21-27 
Jul 1994) 

43 20:14316 See FNAL/C—95/016-E 

CONF-940723-— (Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers; San Diego, CA 
(United States); 24-29 Jul 1994) 

35 20:14125 See UCRL-JC—117673 
36 20:13707 See UCRL-JC—118213 

CONF-940738— (23. DOE/NRC nuclear air cleaning and treat- 
ment conference; Buffalo, NY (United 
States); 25-28 Jul 1994) 

10 20:12462 OSTI; NTIS; INIS; GPO Dep. .99: DE95007767 

CONF-9408100- (Meeting on particle physics, astrophysics and 
cosmology; Stanford, CA (United States); 8- 
19 Aug 1994) 

20:14271 See DESY—-94-195 
3 20:14196 See FNAL/C—94/393 

CONF-940812- (29. intersociety energy conversion engineering 
conference; Monterey, CA (United States); 7- 
12 Aug 1994) 

25 20:12643 See EGG-M-94227 

CONF-9408125- (17. international LINAC conference; Tsukuba 

(Japan); 21-26 Aug 1994) 
20:13442 See CEA-CONF—11919 
49 20:13482 See SLAC-PUB-6629 

CONF-940813— (208. American Chemical Society national meet- 
ing; Washington, DC (United States); 21-26 
Aug 1994) 

38 20:13282 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95007033 

CONF-9408146— (16. international free electron laser conference; 
Stanford, CA (United States); 21-26 Aug 
1994) 

18 20:13417 See LBL-35534 
19 20:13421 See LBL-36571 

CONF-940815— (International nuclear and hazardous waste 
management conference; Atlanta, GA 
(United States); 14-18 Aug 1994) 

110 20:12201 OSTI; NTIS; INIS; GPO Dep. .99: DE95007023 


111 20:12320 See PNL-SA-23770 
CONF-940816— (Meeting of the Division of Particles and Fields 
of the American Physical Society; Albu- 
querque, NM (United States); 2-6 Aug 1994) 
90 20:14312 See SLAC-PUB-6667 
92 20:14246 See LBL-36374 
CONF-9408169-— (American Council for Energy-Efficient Economy 
(ACEEE) summer conference; Asilomar, CA 
(United States); 28 Aug - 3 sep 1994) 
6 20:13078 See LBL-35375 
CONF-9408185— (International symposium on medium energy 
physics; Beijing (China); 22-26 Aug 1994) 
2 20:14234 OSTI; NTIS; INIS; GPO Dep. .99: DE95007036 
CONF-9408189- (ISPP workshop on tokamak concept improve- 
ment; Varenna (Italy); 29 Aug - 3 sep 1994) 
4 20:14594 See UCRL-JC—118673 
5 20:14587 See PPPL-3080 
CONF-940821 1— (Workshop on neutron applications in materials 
science and engineering; Chalk River 
(Canada); 17 Aug 1994) 
1 20:14466 See LA-UR-95-754 
2 20:14458 See ANL/MSD/CP-84502 
CONF-9408212- (Quantum theory of real materials; Berkeley, CA 
(United States); 13 Aug 1994) 
1 20:13316 See LBL-36517 
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CONF-9408223— 


CONF-9408225-— 


CONF-9408226- 


CONF-9408228— 


CONF-940876— 


3 
CONF-940893— 


18 
CONF-9409103— 


15 

16 

17 

18 
CONF-9409165— 
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Number 


20:13617 


20:14191 


20:14187 
20:14666 


20:13315 


20:13818 


20:14315 


20:14626 


20:13546 


20:13622 


20:13300 


20:14202 


20:13247 
20:14557 
20:14561 
20:14595 
20:14585 


20:13095 


20:13125 


20:14314 
20:13483 
20:14313 
20:14249 


20:13090 


Source of 
Availability 


(1. Arctic workshop on furture physics and ac- 
celerators; Saariselka (Finland); 21-26 Aug 
1994) 

See FNAL/C—95/009-E 

See LBL-36361 

(Summer school Verano on nonlinearity and dis- 
order; Madrid (Spain); 15-19 Aug 1994) 

See LA-UR-95-687 

See LA-UR-95-438 

(international conference on synthetic metals 
(ICSM ‘94); Seoul (Korea, Republic of); Aug 
1994) 

See LA-UR-95-539 

(International Union of Forestry and Research 
Organizations’ (IUFRO) symposium on mea- 
suring and monitoring biodiversity in tropical 
and temperate forests; Chiang Mai (Thai- 
land); 28 Aug - 2 sep 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Frontiers in particle physics; Cargese (France); 
1-13 Aug 1994) 

See FNAL/C—94-419-E 

(CONPAR conference; Linz (Austria); 15-18 Aug 
1994) 

See ANL/MCS/CP-85720 

(Summer school on hadronic aspects of collider 
physics; 6. Rencontres de Blois: Heart of the 
matter - from nuclear interactions to quark- 
gluon dynamics; 6. Rencontres de Blois: 
heart of the matter - from nuclear interac- 
tions to quark-gluon dynamics; Zuoz 
(Switzerland); Blois (France); 23-31 Aug 
1994; 19-25 jun 1994) 

See DESY-94-238 

(14. European cosmic ray symposium; Balaton- 
fuered (Hungary); 28 Aug - 3 sep 1994) 

See INIS-mf-14479 

(4. wrokshop on separation phenomena in liquids 
and gases; Beijing (China); 21-25 Aug 1994) 

See CEA-CONF—11880 

(Conference: heat kernel techniques and quan- 
tum gravity; Winnipeg (Canada); 2-6 Aug 
1994) 

See DESY-94-221 

(18. European symposium on fusion technology; 
Karlsruhe (Germany); 22-26 Aug 1994) 

See CEA-CONF—11928 

See CEA-CONF-11911 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See UCRL-JC—118999 

See PPPL-3070 

(International Ergonomics Association workshop; 
Toronto (Canada); 15-19 Aug 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Summer conference on energy efficiency in 
buildings; Monterey, CA (United States); 29 
Aug - 3 sep 1994) 

See PNL-SA-24377 

(international symposia on high energy spin 
physics and polarization phenomena in nu- 
ciear physics; Bloomington, IN (United 
States); 15-22 Sep 1994) 

See ANL/PHY/CP-84488 

See ANL-HEP-CP-94-62 

See ANL-HEP-CP-94-70 

See ANL-HEP-CP-94-63 

(International energy and environmental 
congress and the commerciaVindustrial en- 
ergy expo; Milwaukee, WI (United States); 
21-22 Sep 1994) 

See PNL-SA-24609 
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4 
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6 
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CONF-940926— 


5 


6 
CONF-9409268— 


5 

6 
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CONF-9409269— 


8 


9 
CONF-9409287-— 


CONF-9409298— 


1 
CONF-9409299— 
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Number 


20:14430 


20:12609 


20:12620 


20:13170 


20:13048 


20:14610 
20:14534 


20:13784 


20:14250 


20:13480 
20:13549 


20:13215 


20:14494 


20:13613 
20:13551 
20:13689 
20:13702 


20:14206 
20:14321 
20:14232 


20:14309 


20:12597 


20:14338 
20:14342 


CONF-9409299- 


Source of GPO Order 


ite Distribution 
Availability Dep. Number 


Category 


(6. Russian scientific conference on radiation 
shielding of nuclear installations; Obninsk 
(Russian Federation); 20-23 Sep 1994) 

See UCRL-JC—117776 

(US/Japan meeting on coal energy research; Al- 
buquerque, NM (United States); 26-30 Sep 
1994 


OSTI; NTIS; GPO Dep. E 1.99: 

(Biomass pyrolysis oil properties and combus- 
tion meeting; Estes Park, CO (United 
States); 26-28 Sep 1994) 

See NREL/CP-430-7215 

(2. international symposium on metallurgical pro- 
cesses for the year 2000 and beyond; San 
Diego, CA (United States); 21-23 Sep 1994) 

See DOE/ER/14220-2 

(Biennial regulatory information conference; 
Columbus, OH (United States); 7 Sep 1994) 

See ANL/ES/CP-84495 

(International Atomic Energy Agency conference; 
38. session of the General Conference of the 
International Atomic Energy Agency; 49. ses- 
sion of the United Nations General Assembly; 
Vienna (Austria); New York, NY (United 
States); 19-21 Sep 1994; 17 oct 1994) 

See INIS-mf-14475 

See PPPL-3055 

(Conference on aerosols and atmospheric op- 
tics: radiation balance and visual air quality; 
Snowbird, UT (United States); 25-30 Sep 
1994) 

See PNL-SA-25348 

(24. international symposium on multiparticle dy- 
namics; Vietri sul Mare (Italy); 12-19 Sep 
1994) 

See ANL/HEP/CP-94-81 

(Workshop on nonlinear dynamics in particle 
accelerators: theory and experiments; Arci- 
dosso (Italy); 4-9 Sep 1994) 

See LBL-36427 

See LBL—36572 

(7. conference on superconductivity and applica- 
tions; Buffalo, NY (United States); 7-9 Sep 
1994) 

OSTI; NTIS; GPO Dep. E 1.99: 


DE95007324 


DE95007004 


See LA-UR-95-48 

(5. international conference on calorimetry in 
high energy physics; Upton, NY (United 
States); 25 Sep - 1 oct 1994) 

See DESY—-94-234 

See ANL/HEP/CP-94-85 

See LBL-36535 

See BNL-61327 

(Lattice ‘94; Bielefeld (Germany); 25 Sep - 1 oct 
1994) 

See DESY—94-249 

See LA-UR-95-72 

See ANL/HEP/CP-94-92 

(Joint US/Polish workshop on physics from 
planck scale to electroweak scale; Warsaw 
(Poland); 21-24 Sep 1994) 

See MPI-PhE-95-02 

(LUMDETR ‘94; Tallinn (Estonia); 25-29 Sep 
1994) 

See LBL-36271 

(International workshop for young physicists on 
relativistic heavy ion physics; Prague (Czech 
Republic); 19-23 Sep 1994) 

See LBL-36128 


OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95009079 MF-414 
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Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
CONF-9409300— (Options for land remediation: risk assessment 
strategies: quality of investigation on techno- 
logical advances and project financing; 
London (United Kingdom); 8 Sep 1994) 
1 20:13006 See DOE/MC/31185—94/C0347 
CONF-9409301— (16. international meeting for specialists in air 
pollution effects on forest ecosystems, air 
pollution and multiple stresses; New 
Brunswick (Canada); 7-9 Sep 1994) 
1 20:14064 OSTI; NTIS; GPO Dep. ; DE95007032 
CONF-9409305-— (1994 international symposium of the Society of 
Core Analysts; Stavanger (Norway); 12-14 
Sep 1994) 
1 20:12083 See BNL-60656 
CONF-9409306- (IEEE/RSJ/GI international conference on intelli- 
gent robots and systems (IROS); Munich 
(Germany); 12-16 Sep 1994) 
1 20:13104 OSTI; NTIS; GPO Dep. .99: DE95007374 
CONF-9409307— (International Union of Forest Resource Organi- 
zations (IUFRO) conference; New Brunswick 
(Canada); 7 Sep 1994) 
1 20:14065 OSTI; NTIS; GPO Dep. .99: DE95006622 
CONF-9409308— (Fusion Power Associates annual meeting and 
symposium; San Diego, CA (United States); 
8-9 Sep 1994) 
1 20:14563 OSTI; NTIS; INIS; GPO Dep. .99: DE95007027 
CONF-9409310- (Symposium on strangeness and quark matter; 
Crete (Greece); 1-5 Sep 1994) 
1 20:14189 See LBL-36209 
20:14190 See LBL-36210 
(VCIP ‘94: visual communications and image 
processing; Chicago, IL (United States); 25- 
28 Sep 1994) 
20:14680 See UCRL-JC—116696 
(9. international workshop on high-energy 
physics and quantum field theory; Moscow 
(Russian Federation); 16-22 Sep 1994) 
20:14276 See DESY-94-216 
CONF-940931 4— (SAMGOP-94: 2nd international workshop on 
analytical methods and process optimization 
in fluid and gas mechanics; Arzamas (Rus- 
sian Federation); 10-16 Sep 1994) 
1 20:13389 See UCRL-JC—118306 
CONF-9409316- (French Society of Radioprotection Congress; 
La Rochelle (France); 20-21 Sep 1994) 
20:14029 See CEA-CONF-11878 
(4. IFAC International Symposium on Robot 
Control; Capri (Italy); 19-21 Sep 1994) 
20:13340 See CEA-CONF-—11929 
(Specialists’ Meeting on Advanced Information 
Methods and Artificial Intelligence in Nuclear 
Power Plant Control Rooms; Halden (Nor- 
way); 13-15 Sep 1994) 
20:14630 See CEA-CONF-—11879 
(European conference on grand challenges in 
ocean and polar sciences; Bremen (Ger- 
many); 12-16 Sep 1994) 
1 20:13763 See ETDE-DE-61 
CONF-940933— (15. international conference on plasma physics 
and controlled nuclear fusion research; 
Madrid (Spain); 26 Sep - 1 oct 1994) 
35 20:14562 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95006536 
37 20:14504 See GA-A-21819 
39 20:14548 See PPPL-3086 
40 20:14546 See PPPL-3082 
41 20:14547 See PPPL-3085 
42 20:14586 See PPPL-3078 
43 20:14505 See GA-A-21826 


2 
CONF-940931 1— 


1 
CONF-9409312- 


CONF-9409317— 


CONF-9409318— 


CONF-9409322- 
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13 
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CONF-9410125— 


1 
CONF-9410128— 
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CONF-941013— 

24 

25 

26 


27 
28 


31 
CONF-9410131- 

12 
CONF-9410141- 


7 
CONF-9410156— 


4 
CONF-9410165-— 


CONF-9410178— 


1 
CONF-941019-— 
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Abstract 
Number 


20:12930 


20:13301 


20:13716 
20:13422 


20:13705 


20:12141 


20:13319 


20:12724 
20:13819 
20:14482 
20:13699 
20:14495 


20:14593 
20:13216 


20:14481 


20:13432 


20:14687 


20:13698 


20:13217 


20:13302 
20:13249 


20:13425 


20:12154 


20:13202 


Source of 
Availability 


(European Physical Society conference: large 
facilities in physics; Lausanne (Switzerland); 
12-14 Sep 1994) 

See JINR-D—3-94-364 

(4. international conference on fossil plant cycle 
chemistry; Atlanta, GA (United States); 7-9 
Sep 1994) 

OSTI; NTIS; GPO Dep. 


(41. annual American Vacuum Society sympo- 
sium; Denver, CO (United States); 24-28 Oct 
1994) 

OSTI; NTIS; GPO Dep. 

See SAND-94-1367C 

(SPIE annual conference of the Optical Society 
of America and exhibit; Boston, MA (United 
States); 30 Oct - 4 nov 1994) 

See EGG—11265-4012 

(4. international conference on nuclear micro- 
probe technology and applications; Shanghai 
(China); 10-14 Oct 1994) 

See CEA-CONF—11921 

(3. international symposium on supercritical flu- 
ids; Strasbourg (France); 17-19 Oct 1994) 

See PNL-SA-25782 

(13. conference on coal gasification power 
plants; San Francisco, CA (United States); 
19-21 Oct 1994) 

See DOE/METC/C—95/7175 

(WEFTEC ‘94; Chicago, IL (United States); 18 
Oct 1994) 

OSTI; NTIS; GPO Dep. 

(Applied superconductivity conference; Boston, 
MA (United States); 16-21 Oct 1994) 

OSTI; NTIS; GPO Dep. 


See UCRL-JC—118714 
See UCRL-JC—116965 
See UCRL-JC—116967 
OSTI; NTIS; GPO Dep. 


See ANV/ET/CP-82190 

(1994 hypervelocity impact symposium; Santa 
Fe, NM (United States); 16-20 Oct 1994) 

See SAND-95-0307C 

(Office of Scientific and Technical Information 
INFOTECH '94; Oak Ridge, TN (United 
States); 25-26 Oct 1994) 

OSTI; NTIS; GPO Dep. 

(28. annual Asilomar conference on signals, 
systems, and computers; Pacific Grove, CA 
(United States); 31 Oct - 2 nov 1994) 

See UCRL-JC—117476 

(Neutron scattering; Sendai (Japan); 11-14 Oct 
1994) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Advanced metallizaion for ULSI applications in 
1994; Austin, TX (United States); 4-6 Oct 
1994) 

See SAND—94-2544C 

(European nuclear conference and exhibition; 
Lyon (France); 2-6 Oct 1994) 

See CEA-CONF-1 1877 

(1994 international conference on tungsten and 
refractory metals; McLean, VA (United 
States); 17-19 Oct 1994) 

See PNL-SA-24841 


CONF-9410213— 
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DE95007103 


DE95006531 


DE95008845 


DE95007411 


DE95007400 


DE95007038 


DE95007028 
DE95006625 
DE95006627 
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Report 
Number 
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CONF-9410216-— 


CONF-9410218— 


7 


8 
CONF-941022- 


Vol.1 
CONF-9410229— 


CONF-9410233- 


Pt.1 
Pt.2 
CONF-9410243— 


2 
CONF-9410248-— 


2 
CONF-9410254- 


5 
CONF-941028— 


CONF-9410280- 
1 

CONF-9410288- 
1 

CONF-9410290-— 


3 
CONF-9410294- 


3 
CONF-9410298- 


1 
CONF-9410300- 


ERA Vol. 20, No. 6 


Abstract 
Number 


20:13163 


20:12946 
20:12879 
20:12754 
20:12852 
20:13337 
20:12947 


20:13543 
20:13541 


20:12128 


20:13471 


20:13494 


20:13539 
20:13540 


20:14184 


20:14233 


20:13814 


20:13884 


20:13016 


20:13176 


20:13443 


20:14326 


20:12487 


20:14663 


Source of Order 
Availability , Number 


OSTI; NTIS; GPO Dep. 

(22. transactions of the water reactor safety in- 
formation meeting; Bethesda, MD (United 
States); 24-26 Oct 1994) 

See BNL-NUREG-60746 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; INIS; NTIS; GPO Dep. 

See BNL-NUREG-61445 

See BNL-NUREG-60885 

(Pulsed radio frequency sources for linear collid- 
ers; Long Island, NY (United States); 2-7 Oct 
1994) 

See SLAC-PUB-6726 

See LBL-36545 

(5. international conference on stability and 
handling of liquid fuels; Rotterdam (Nether- 
lands); 3-7 Oct 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(4. international conference on charged particle 
optics; Tsukuba (Japan); 3-6 Oct 1994) 

See GANIL-S—94-03 

See GANIL-S—94-02 

(Workshop on ion source issues relevant to a 
pulsed spallation neutron source; Berkeley, 
CA (United States); 24-26 Oct 1994) 

See LBL—-36347-Pt.1 

See LBL—36347-Pt.2 

(Workshop on coupling of micro- and mesoscale 
processes in space plasma transport; Gun- 
tersville, AL (United States); Oct 1994) 

See LA-UR-95-416 

(1994 international workshop on B physics, 
physics beyond the standard model at the B 
factory; Nagoya (Japan); 26-28 Oct 1994) 

See BNL-61378 

(Nuclear explosives code developers conference 
(NECDC); Las Vegas, NV (United States); 27 
Oct 1994) 

See UCRL-JC—119206 

(International symposium on nuclear-related 
methods in soil and plant studies and sus- 
tainable agriculture and environmental 
preservation; Vienna (Austria); 17-21 Oct 
1994) 

See CEA-CONF-11876 

(International workshop on radiation damage in 
DNA: relationships at early times; Gleneden, 
OR (United States); 1-6 Oct 1994) 

See PNL-SA-25462 

(Environmental restoration opportunities; Munich 
(Germany); 25-27 Oct 1994) 

See ANL/EA/CP-84243 

(36. mechanical working and steel processing 
conference; Baltimore, MD (United States); 
Oct 1994) 

See EGG-M-94411 

(1994 symposium of the North Eastern Acceler- 
ator personnel (SNEAP-94); Kalamazoo, MI 
(United States); 12-15 Oct 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(International symposium on physics of unstable 
nuclei; Nigata (Japan); 31 Oct - 3 nov 1994) 

See LBL—36608 

(18. annual TRADE conference: customer- 
driven training on line management 
expectations; Dallas, TX (United States); 31 
Oct - 2 nov 1994) 

OSTI; NTIS; INIS; GPO Dep. 


Distribution 
Category 
DE95007371 MF-404 


DE95007383 
DE95007382 
DE95007034 


DE95008873 


DE95007402 MF-414 


DE95007365 
See KCP-613-5524 
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CONF-9410305— 


{ 
CONF-9410306-— 
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CONF-9410308- 


1 
CONF-9410309— 


1 
CONF-9410310— 
1 
CONF-9410311- 
1 


CONF-9410314— 


1 
2 
CONF-9410315— 


1 
CONF-9410316— 


1 
CONF-9410317— 


1 
2 
CONF-9410319-— 


1 
CONF-9410320- 


CONF-9410321- 


1 
CONF-9410322- 


1 
CONF-9410323-— 


1 
CONF-9410325- 


Abstract 
Number 


20:13881 


20:14564 


20:13751 


20:14193 


20:13093 


20:13069 


20:13429 


20:14555 
20:14554 


20:13470 


20:11981 


20:13616 
20:13615 


20:13279 


20:12084 


20:12579 


20:14701 


20:13723 


20:12846 


Source of 
Availability 


(Inorganic seminar; Knoxville, TN (United 
States); 13 Oct 1994) 

OSTI; NTIS; GPO Dep. 

(45. Aeroballistic Range Association (ARA) 
meeting; Huntsville, AL (United States); 10- 
14 Oct 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(2. US/Japan workshop on global change mod- 
eling and assessment: improving 
methodologies and strategies; Honolulu, HI 
(United States); 24-27 Oct 1994) 

OSTI; NTIS; GPO Dep. 

(Workshop on TeV gamma ray astrophysics; 
Heidelberg (Germany); 3-7 Oct 1994) 

See SLAC-PUB—95-6738 

(Contractor's coordination meeting; Dearborn, 
MI (United States); 24-27 Oct 1994) 

See ANL/ES/CP-84105 

(International panel and engineered-wood tech- 
nology exposition; Atlanta, GA (United 
States); 4-7 Oct 1994) 

OSTI; NTIS; GPO Dep. 


(1994 integrated reliability workshop; Lake 
Tahoe, CA (United States); 16-19 Oct 1994) 

See SAND-95-0146C 

(6. international workshop on radiative proper- 
ties of hot dense matter; Sarasota, FL 
(United States); 31 Oct - 4 nov 1994) 

See UCRL-JC—119340 

See UCRL-JC—119309 

(Collective effects in large hadron collider; Mon- 
treux (Switzerland); 17-22 Oct 1994) 

See BNL-61420 

(Mechanical engineering symposium; Prairie 
View, TX (United States); 27-28 Oct 1994) 

See DOE/METC/C—95/7174 

(IHEP: 1994 Beijing calorimetry symposium; Bei- 
jing (China); 25-27 Oct 1994) 

See FNAL/C—-95/007-E 

See FNAL/C-95/001-E 

(International conference on novel techniques in 
synthesis and processing; Rosemont, IL 
(United States); 2 Oct 1994) 

See SAND-95-0343C 

(91. SEGJ conference; Akita (Japan); 3-5 Oct 
1994) 

OSTI; NTIS; Available from The Society of Ex- 
ploration Geophysicists of Japan, 2-18, 
Nakamagome, 2-chome, Ota-ku, Tokyo, 
Japan 

(1994 plutonium/uranium recovery operations 
conference; Knoxville, TN (United States); 
17-20 Oct 1994) 

See Y/MA-37-7212/R1 

(Working smarter: Society for Technical Com- 
munications seminar; Vancouver (Canada); 
20-22 Oct 1994) 

See PNL-SA-24647 

(2. international conference on calorimetric as- 
say; Santa Fe, NM (United States); 25-27 
Oct 1994) 

See UCRL-JC—119040 

(Energy Day 1994. Nuclear power; Stockholm 
(Sweden); 13 Oct 1994) 

See NEI-SE-187 


GPO 
Dep. 
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DE95006533 


DE95007026 


DE95759035 
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CONF-941063— 
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CONF-941075— 


CONF-941086— 


4 


CONF-941101- 


CONF-941102- 
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CONF-941109— 


1 
2 
CONF-9411133- 


2 
CONF-9411137- 


2 
3 
CONF-9411149- 
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Abstract 
Number 


20:14610 


20:12578 


20:13154 


20:13096 


20:13618 


20:13686 


20:12142 


20:13343 


20:14506 
20:14568 
20:14571 
20:14507 


20:12322 
20:12949 


20:13065 
20:12722 


20:12950 


20:14632 
20:14633 


20:13351 
20:13827 
20:12233 
20:13829 
20:12229 
20:13350 
20:12508 
20:12228 


Source of GPO Order 
Availability Dep. Number 


(international Atomic Energy Agency conference; 
38. session of the General Conference of the 
international Atomic Energy Agency; 49. ses- 
sion of the United Nations General Assembly; 
Vienna (Austria); New York, NY (United 
States); 19-21 Sep 1994; 17 oct 1994) 

See INIS-mf-14475 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on mixed oxide 
fuel (MOX) exploitation and destruction in 
power reactors; Obninsk (Russian Federa- 
tion); 16-19 Oct 1994) 

See UCRL-ID—118743 

(2. international conference on nanostructured 
materials; Stuttgart (Germany); 3-7 Oct 1994) 

See ANL/MSD/CP-83455 

(8. annual Idaho National Engineering Labora- 
tory (INEL) computing symposium; Idaho 
Falls, ID (United States); 4-7 Oct 1994) 

OSTI; NTIS; GPO Dep. 

(4. international conference on advanced tech- 
nology and particle physics; Como (Italy); 3-7 
Oct 1994) 

See FNAL/C—-95/030-E 

(186. meeting of the Electrochemical Society; 
Miami, FL (United States); 9-14 Oct 1994) 

See LBL-36025 

(18. international symposium on the scientific 
basis for nuclear waste management; Kyoto 
(Japan); 23-27 Oct 1994) 

See CEA-CONF-11922 

(38. annual meeting of the Human Factors and 
Ergonomics Society; Nashville, TN (United 
States); 24-28 Oct 1994) 

OSTI; NTIS; INIS; GPO Dep. 


DE95006532 


DE95007384 MF-506; 
MF-406 

(Meeting of the Division of Plasma Physics of 
the American Physical Society; Minneapolis, 
MN (United States); 7-11 Nov 1994) 

See GA-A-21871 

See DOE/ET/51013-308 

See GA-A-21905 

See GA-A-21904 

(Winter meeting of the American Nuclear Soci- 
ety; Washington, DC (United States); 13-18 
Nov 1994) 

See PNL-SA-24429 

OSTI; NTIS; INIS; GPO Dep. 

(Fuel cell seminar; San Diego, CA (United 
States); 28 Nov - 1 dec 1994) 

See PNL-SA-25014 

See DOE/METC/C-95/7171 

(Artificial neural networks in engineering confer- 
ence; Rolla, MO (United States); 13-16 Nov 
1994) 

OSTI; NTIS; INIS; GPO Dep. 

(Frontiers in education conference; San Jose, 
CA (United States); 3-6 Nov 1994) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Opportunity 95: environmental technology 
through small business; Morgantown, WV 
(United States); 16-17 Nov 1994) 

See DOE/MC/30179-95/C0440 

See DOE/MC/30358-95/C0432 

See DOE/MC/30357—95/C0418 

See DOE/MC/31388-95/C0423 

See DOE/MC/29249-95/C0421 

See DOE/MC/29104—95/C0436 

See DOE/MC/29467-95/C0426 

See DOE/MC/29107-95/C0413 


DE95008775 


DE95007398 


DE95006525 
DE95006526 
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10 
CONF-9411185— 
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CONF-9411186-— 


2 
CONF-9411190— 


2 
CONF-9411193— 


1 
CONF-9411194— 
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2 
CONF-9411197— 


1 
CONF-9411198— 
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20:13828 
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20:13614 
20:12230 
20:13717 
20:13825 
20:13283 
20:12507 
20:13824 


20:13412 
20:13174 
20:14248 
20:13687 
20:12951 


20:13688 
20:13719 


20:12647 


20:14634 


20:13880 


20:14427 
20:14344 


20:14392 


20:13848 


20:13082 


20:13087 
20:13132 


20:14006 


20:13704 


CONF-9411198— 


Source of Distribution 

Availability Category 

See DOE/MC/291 06—-95/C0427 

See DOE/MC/30360—95/C0425 

See DOE/MC/30359—95/C0420 

See DOE/MC/27346-95/C0430 

See DOE/MC/30171—95/C0434 

See DOE/MC/291 13—95/C 0437 

See DOE/MC/30173—95/C0414 

See DOE/MC/30172-—95/C0433 

See DOE/MC/30162-95/C0435 

See DOE/MC/291 19-95/C 0429 

See DOE/MC/291 11—95/C0441 

See DOE/MC/301 75—95/C0439 

See DOE/MC/291 20—95/C 0416 

See DOE/MC/291 09—95/C0431 

(Technology 2004; Washington, DC (United 
States); 8-10 Nov 1994) 

See BNL-61332 

See EGG-M-94157 

(PhysComp ‘94: workshop on physicis and com- 
putation: this decade and beyond; Dallas, TX 
(United States); 17-20 Nov 1994) 

See SLAC-PUB-6509 

(IEEE nuclear science symposium; Norfolk, VA 
(United States); 1-5 Nov 1994) 

See LBL-36272 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See LBL-36305 

See LBL-36274 

(8. international vacuum web coating confer- 
ence; Las Vegas, NV (United States); 6-8 
Nov 1994) 

See NREL/TP-471-7022 

(6. workshop on use of parallel processors in 
meterology; Reading (United Kingdom); 24 
Nov 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Supercomputing '94 meeting; Washington, DC 
(United States); 14-18 Nov 1994) 

See ANL/MCS/CP-83621 

(NEANC specialist's meeting on measurement, 
calculation, and evaluation of photon produc- 
tion data; Bologna (Italy); 9-11 Nov 1994) 

See LA-UR-95-52 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(1. IAEA research coordination meeting on mea- 
surement, calculation and evaluation of 
photon production data; Bologna (Italy); 14- 
17 Nov 1994) 

See LA-UR-95-53 

(International symposium on aquifer thermal en- 
ergy storage conference; Tuscaloosa, AL 
(United States); 14-16 Nov 1994) 

See PNL-SA-24847 

(5. annual symposium on building services engi- 
neering, healthy buildings in the urban 
environment; Hong Kong (Hong Kong); 10 
Nov 1994) 

See LBL-36490 

(American Society of Mechanical Energy 
(ASME) annual winter meeting; Atlanta, GA 
(United States); 14-16 Nov 1994) 

See PNL-SA-23732 

See ANL/ET/CP-82419 

(SPIE: International Society for Optical Engi- 
neering meeting; Boston, MA (United 
States); 2-4 Nov 1994) 

See LBL-36581 

(Conference on manufacturing redstone arsenal; 
Huntsville, AL (United States); 1-2 Nov 1994) 

OSTI; NTIS; GPO Dep. E 1.99: 
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20:13744 
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20:12323 
20:13849 


20:13373 
20:13404 
20:13137 


20:13250 
20:14343 


20:14437 
20:13438 
20:13392 
20:13544 


20:13752 


20:13545 
20:12061 


20:14446 
20:13167 
20:13222 
20:13255 


20:13223 


Source of 
Availability 


(36. annual forum of the transportation research 
forum; Daytona Beach, FL (United States); 
3-5 Nov 1994) 

OSTI; NTIS; GPO Dep. 

(Conference on chemical and biological defense 
research; Baltimore, MD (United States); 15- 
18 Nov 1994) 

OSTI; NTIS; GPO Dep 

(NIRS international seminar on the application of 
heavy ion accelerator to radiotherapy; Chiba 
(Japan); 14-16 Nov 1994) 

See LA-UR-95-727 

(International workshop on particle dynamics in 
accelerators; Tsukuba (Japan); 21-26 Nov 
1994) 

See BNL-61387 

(Dai 2 Kai hadoron tataikei no simulation sym- 
posium; Tokai-mura (Japan); 30 Nov - 2 dec 
1994) 

See LA-UR-95-697 

(3. national symposium on large-scale structural 
analysis for high-performance computers and 
workstations; Norfolk, VA (United States); 8- 
11 Nov 1994) 

See ANL/MCS/CP-84514 

(2. national coordinators meeting for radiation 
technology; Ho Chi Minh City (Viet Nam); 21- 
25 Nov 1994) 

See INIS-mf-14477 

(33. Hanford symposium on health and the envi- 
ronment: symposium on in-situ 
remediation—scientific basis for current and 
future technologies; Richland, WA (United 
States); 7-11 Nov 1994) 

See PNL-SA-24159 

See PNL-SA-24843 

See PNL-SA-24899 

(Annual meeting of the American Institute of 
Chemical Engineers; San Francisco, CA 
(United States); 13-18 Nov 1994) 

See ANL/ET/CP-84414 

See DOE/METC/C—95/7177 

See UCRL-JC—117938-Rev.1 

(13. international conference on the application 
of accelerators in research and industry; 
Denton, TX (United States); 7-10 Nov 1994) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 

See ANL/TD/CP-83406 

See ANL/ET/CP-83334 

See ANL/ASD/CP-83476 

(International workshop on indoor air: an inte- 
grated approach; Gold Coast (Australia); 27 
Nov - 1 dec 1994) 

OSTI; NTIS; INIS; GPO Dep. 

(American Society of Mechanical Engineers’ 
winter annual meeting; Chicago, IL (United 
States); 9-11 Nov 1994) 

See ANL/XFD/CP-83518 

See ANL/ES/CP-82070 

(1994 fall meeting of the Materials Research So- 
ciety (MRS); Boston, MA (United States); 28 
Nov - 2 dec 1994) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 


DE95007372 


DE95007031 


DE95007401 
DE95007392 


DE95007393 


DE95005390 


DE95008906 
DE95008848 
DE95008847 
DE95008898 


DE95008842 


Distribution 
Category 


MF-401 
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CONF-941185— 
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Abstract 
Number 


20:13168 


20:13169 
20:13256 
20:13268 
20:13210 
20:13158 
20:13246 
20:13164 
20:13251 


20:14457 
20:13209 
20:12850 
20:13787 
20:13218 
20:13165 
20:13219 
20:13692 
20:13298 
20:14459 
20:13151 
20:13277 
20:13234 
20:13153 
20:13237 
20:13240 
20:13239 
20:13238 
20:13242 
20:13212 
20:13220 
20:13324 


20:13221 
20:13252 
20:13303 
20:13253 
20:13280 
20:13157 
20:13254 


20:13166 


20:12553 


20:13211 
20:13244 


20:12110 
20:12133 


20:13035 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See LBL-36398 

See BNL-60717 

See BNL-61391 

See ANL/MSD/CP-—-83380 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See ANL/CHM/CP-85153 
See ANL/IPNS/CP-83321 
See ANL/MSD/CP-—83383 
See SAND-95-8451C 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See PNL-SA-—24633 

See ANL/CHM/CP-83289 
See ANL/MSD/CP-85268 
See ANL/IPNS/CP-83322 
See SAND-95-0168C 
See SAND-94-1731C 
See ANL/MSD/CP-83453 
See SAND—-95-0309C 
See SAND-—95-0468C 
See SAND—95-0391C 
See SAND-95-0350C 
See ANL/CMT/CP-—85560 
See BNL-61459 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See SAND—95-0392C 
See BNL-61260 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


(ANS meeting on environmental aspects of de- 
commissioning, decontamination, and/or 
environmental restoration at nuclear and 
mixed waste facilities; Washington, DC 
(United States); 13-17 Nov 1994) 

See PNL-SA-24036 

(7. international symposium on superconductiv- 
ity; Kita Kiyushu (Japan); 8-11 Nov 1994) 

See BNL-61393 

See ANL/ET/CP-83565 

(Eastern regional conference and exhibition of 
the Society of Petroleum Engineers: natural 
gas - a bright future; Charleston, WV (United 
States); 8-10 Nov 1994) 

See DOE/METC/C-95/7178 

See DOE/METC/C-95/7180 

(16. North American conference: the world oil 
and gas industries in the 21st century; Dal- 
las, TX (United States); 6-9 Nov 1994) 

See PNL-SA-25069 


mim 


8888 88 


Order 
Number 


DE95009029 


DES5009030 
DE95009031 


DE95007367 
DE95007366 


DE95007404 
DE95007405 
DE95007403 


DE95008776 
DE95008778 


DE95007406 
DE95008682 


DE95008903 
DE95008780 


DE95008900 


DE95008905 


CONF-941187—- 


Distribution 
Category 


MF- 
1419 

MF-404 
MF-404 


ERA Vol. 20, No. 6 719 





CONF-941195— 


Report 
Number 


CONF-941195— 


. 


CONF-941203— 


18 
22 
23 


24 
CONF-941207- 


22 
23 
24 
25 
27 
28 
29 
30 
CONF-941210- 


CONF-941214— 


2 
3 
4 


CONF-941216— 


2 
CONF-941218— 


CONF-941245— 


2 
CONF-941251- 

2 

3 
CONF-941252- 


1 


720 ERA Vol. 20, No. 6 


Abstract 
Number 


20:13105 


20:12636 
20:12632 
20:12985 


20:14063 


20:12897 
20:12148 
20:12149 
20:12162 
20:12345 
20:12574 
20:12155 
20:12163 


20:12062 
20:12189 
20:12877 
20:12188 
20:12976 
20:14480 
20:12190 
20:12021 
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20:13014 
20:13124 
20:12978 


20:13820 


20:14247 
20:14285 


20:13197 


Source of Order 
Availability Number 


Distribution 
Category 
(10. annual ASWESD advanced composites 
conference; Dearborn, MI (United States); 7- 
10 Nov 1994) 
OSTI; NTIS; GPO Dep. DE95007024 
(1. world conference on photovoltaic energy 
conversion; Waikoloa, HI (United States); 5-9 
Dec 1994) 
See SAND-94-1588C 
See BNL-61321 
OSTI; NTIS; INIS; GPO Dep. DE95008779 
See BNL-61323 
(Spent nuclear fuel meeting: challenges and ini- 
tiatives; Salt Lake City, UT (United States); 
14-16 Dec 1994) 
See ANL/CMT/CP-84356 
See ANL/CMT/CP-84355 
See ANL/TD/CP-84383 
See PNL-SA-24126 
See UCRL-JC—118385 
See INEL—94/00025 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
See PNL-SA-24458 
(Power generation conference; Orlando, FL 
(United States); 7-9 Dec 1994) 
See ANL/ES/CP-85385 
See ANL/ES/CP-85390 
See ANL/ES/CP-85387 
See ANL/ES/CP-85379 
See ANL/ES/CP-85386 
See ANL/ES/PP-85380 
See ANL/ES/CP-85391 
See ANL/ES/CP-85389 
(16. US Department of Energy low-level radioac- 
tive waste management conference; Phoenix, 
AZ (United States); 13-15 Dec 1994) 
See INEL—94/00045 
See INEL—94/00062 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 


DE95008782 


DE95008781 


(33. Institute of Electrical and Electronic Engi- 
neers (IEEE) conference on decision and 
control; Orlando, FL (United States); 14-16 
Dec 1994) 
OSTI; NTIS; GPO Dep. E 1.99: 
(17. world energy engineering congress and the 
4th environmental technology congress and 
expo; Atlanta, GA (United States); 7-9 Dec 
1994) 
See PNL-SA-24991 
See PNL-SA-24602 
See PNL-SA-25149 
See PNL-SA-23961 
See PNL-SA-23974 
(IGT symposium on gas, oil, and environmental 
biotechnology; Colorado Springs, CO (United 
States); 12-14 Dec 1994) 
OSTI; NTIS; GPO Dep. E 1.99: 


DE95007395 


DE95008678 


(4. international conference on physics beyond 
the standard model; Lake Tahoe, CA (United 
States); 13-18 Dec 1994) 

See SLAC-PUB—95-6771 

See FNAL/C—95/024-E 

(IUMRS international conference in Asia; 
Hsinchu, HI (United States); 14-18 Dec 1994) 

See LA-UR-94-4288 





Report 
Number 


CONF-941253— 
1 
CONF-941259— 


{ 
2 
CONF-941260- 


1 


2 
CONF-941263— 


1 
CONF-941265— 


1 
CONF-950101- 


3 
4 
CONF-950104— 


7 


CONF-950106— 


3 
4 
CONF-9501 10— 


19 
CONF-950112- 


1 
CONF-9501 16— 


6 
7 
CONF-950117- 


3 
CONF-950121- 


2 
CONF-950124— 


6 
CONF-950125— 


Abstract 
Number 


20:12948 


20:13229 
20:13489 


20:12203 


20:12838 


20:13372 


20:12261 


20:13414 
20:13267 


20:13070 


20:12023 
20:12022 


20:13411 


20:14497 


20:12716 
20:12717 


20:13276 


20:12990 


20:13753 


20:12695 


Source of GPO 
Availability Dep. 


(7. international meeting on nuclear reactor 
thermal-hydraulics (NURETH-7); Saratoga 
Springs, NY (United States); 10-15 Dec 1994) 

See BNL-NUREG-61254 

(17. international conference on lasers and ap- 
plicators; Qubec (Canada); 12-14 Dec 1994) 

See LA-UR-95-342 

See BNL-61399 

(3. NEA international exchange meeting on ac- 
tinide and fission product partitioning and 
transmutation; Cadarache (France); 12-14 
Dec 1994) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(5. thermal sciences Brazilian meeting; Sao 
Paulo (Brazil); 7-9 Dec 1994) 
See ANV/ET/CP-82424 
(16. DOE annual low-level radioactive waste 
management conference; Baltimore, MD 
(United States); 12-15 Dec 1994) 
See INEL—94/00034 
(Advanced solid-state laser conference; Mem- 
phis, TN (United States); 29 Jan - 1 feb 1995) 
See LA-UR-95-406 
See LA-UR-95-684 
(American Society of Heating, Refrigerating and 
Air-Conditioning Engineers winter meeting 
and exhibition; Chicago, IL (United States); 
28 Jan - 1 feb 1995) 
OSTI; NTIS; GPO Dep. E 1.99: 


(11. international symposium on use and man- 
agement of coal combustion by-products 
(CCBs); Orlando, FL (United States); 15-19 
Jan 1995) 

See DOE/MC/28060—95/C0444 

See DOE/MC/28060-95/C0442 

(12. symposium on space nuclear power and 
propulsion; Albuquerque, NM (United 
States); 8-12 Jan 1995) 

See PNL-SA-25194 

(9. joint workshop on electron cyclotron emis- 
sion and electron cyclotron resonance 
heating; Borrego Springs, CA (United 
States); 23-26 Jan 1995) 

See DOE/ER/53206-19 

(1995 American Society of Mechanical Engi- 
neers (ASME) energy sources technology 
conference and exhibition; Houston, TX 
(United States); 29 Jan - 1 feb 1995) 

See NREL/TP-442-7226 

See NREL/TP-442-7388 

(Workshop on semiconductor characterization; 
Gaithersburg, MD (United States); 30 Jan - 2 
feb 1995) 

See SAND—95-0085C 

(10. annual battery conference on applications 
and advances; Long Beach, CA (United 
States); 10-13 Jan 1995) 


OSTI; NTIS; GPO Dep. E 1.99: 


(75. annual meeting of the American Meteoro- 
logical Society: diamond anniversary; Dallas, 
TX (United States); 15-20 Jan 1995) 


OSTI; NTIS; GPO Dep. E 1.99: 


(20. annual workshop on geothermal reservoir 
engineering; Stanford, CA (United States); 
24-26 Jan 1995) 

See UCRL-JC—119573 


CONF-9501 25— 


Order Distribution 
Number Category 


DE95007376 


DE95007030 


DE95007408 


DE95008899 


DE95007003 
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CONF-950130— 
Report 
Number 


CONF-950130- 
9 
CONF-9501 45— 


3 


CONF-950153— 


2 
CONF-950161— 


2 
3 
CONF-950163— 


2 
CONF-950164— 


1 
CONF-950165— 


1 
CONF-950167-— 


4 
CONF-950168— 


1 
CONF-950169— 


1 
CONF-950170— 


1 
CONF-950171-— 

1 
CONF-950172- 

1 
CONF-950173- 

1 
CONF-950174— 

1 

2 


3 
CONF-950175- 


1 
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Abstract 
Number 


20:13387 


20:12147 


20:13876 


20:14061 
20:14062 


20:12357 


20:14005 


20:14306 


20:13274 
20:13272 
20:13273 
20:13426 


20:13914 


20:14441 


20:14516 


20:12325 


20:14251 


20:14252 


20:12732 


20:12050 
20:12078 


20:14160 


Source of GPO Order Distribution 
Availability Dep. Number Category 
(33. American Institute of Aeronautics and Astro- 

nautics (AIAA) aerospace sciences meeting; 

Reno, NV (United States); 9-12 Jan 1995) 
See LBL—-36629 
(Conference on accelerator-driven transmutation 

technologies and applications (A-DTTA); Al- 

buquerque, NM (United States); 8-12 Jan 

1995) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95007025 MF-401; 


MF-404 
(4. conference on polar meteorology and 


oceanography; Dallas, TX (United States); 
15-20 Jan 1995) 

See PNL-SA-25416 

(Health physics training and education; 
Charleston, SC (United States); 29 Jan - 1 
feb 1995) 

See UCRL-JC—118934 

See UCRL-JC—118936 

(3. international on-site analysis conference; 
Houston, TX (United States); 22-25 Jan 1995) 

See WHC-SA-2651 

(Beltwide cotton conference; San Antonio, TX 
(United States); 4-7 Jan 1995) 

See KCP-613-5548 

(DNP/NSAC town meeting on nuclear physics 
with intermediate energy and high-energy 
hadron probes; Chicago, IL (United States); 
29-30 Jan 1995) 

See LA-UR-95-373 

(International conference on narrow gap semi- 
conductors; Santa Fe, NM (United States); 
9-12 Jan 1995) 

See SAND-94-2478C 

See SAND-94-2288C 

See SAND-94-2292C 

See SAND—94-2784C 

(1995 CDC/ATSDR symposium on statistical 
methods: small area statistics in public 
health: design, analysis graphic and spatial 
methods; Atlanta, GA (United States); 25-26 
Jan 1995) 

See LBL—36630 

(Defense Nuclear Agency workshop on scaling 
aspects of hardened structures; Albuquerque, 
NM (United States); 24-26 Jan 1995) 

See SAND-94-3187C 

(DOE/EPRI workshop on the physics of spheri- 
cal continuous inertial fusion; Santa Fe, NM 
(United States); 12-14 Jan 1995) 

See LA-UR-95-211 

(ESPIP technical exchange meeting; Gaithers- 
burg, MD (United States); 24-26 Jan 1995) 

See PNL-SA-25549 

(Strangeness in hadronic matter conference; 
Tucson, AZ (United States); 3-7 Jan 1995) 

See BNL-61487 

(Quark matter ‘95; Monterey, CA (United 
States); 9-13 Jan 1995) 

See BNL-61490 

(3. annual engineering and architecture sympo- 
sium workshop; Prairie View, TX (United 
States); 30-31 Jan 1995) 


OSTI; NTIS; GPO Dep. E 1.99: DE95008468 MF-105; 


MF-113 
DE95008469 MF-101 
DE95008470 MF-101 


OSTI; NTIS; GPO Dep. E 1.99: 
OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(20. international conference on group theory 

methods in physics; Toyonak (Japan); 24 Jan 

1995) 
See LBL-36746 





Report 
Number 


CONF-950176— 


1 
CONF-950201-— 


CONF-950202- 
1 
CONF-950209— 


a 
3 
CONF-950212- 


5 
6 


Z 
CONF-950216— 


Abstract 
Number 


20:13204 
20:13271 
20:13198 
20:13205 
20:13199 
20:14164 
20:14455 


20:12139 


20:13809 
20:13826 


20:14322 
20:13754 


20:14681 


20:13841 
20:12300 
20:12548 
20:12296 
20:13684 
20:12537 
20:12538 
20:13314 
20:12355 
20:12353 
20:12354 
20:12168 
20:14026 
20:12204 
20:12554 
20:12356 
20:12227 
20:12297 
20:12329 
20:12330 
20:12338 
20:13094 
20:12358 
20:12456 
20:12191 
20:12483 
20:12186 
20:12187 
20:12193 
20:13683 
20:12295 
20:14613 
20:12298 
20:13840 
20:13023 
20:12337 
20:12336 
20:13877 


Source of GPO 
Availability Dep. 


(28. nuclear physics symposium at Oaxtepec; 
Oaxtepec (Mexico); 4-7 Jan 1995) 

See LBL—36732 

(Annual meeting and exhibition of the Minerals, 
Metals and Materials Society; Las Vegas, NV 
(United States); 12-16 Feb 1995) 

See SAND-95-0280C 

See SAND-94-2049C 

See LA-UR-95-341 

See SAND-95-0281C 

See LA-UR-95-473 

See LA-UR-95-570 

See PNL-SA-24828 

(6. international conference on heavy crude and 
tar sands; Houston, TX (United States); 11- 
18 Feb 1995) 

See UCRL-JC—118361 

(4. international symposium on field screening 
methods for hazardous wastes and toxic 
chemicals; Las Vegas, NV (United States); 
22-24 Feb 1995) 

See ANL/ER/CP-83078 

See DOE/MC/30174—95/C0446 

(7. Society for industrial and Applied Mathemat- 
ics (SIAM) conference on parallel processing 
for scientific computing; San Francisco, CA 
(United States); 15-17 Feb 1995) 

OSTI; NTIS; GPO Dep. 


E 1.99: 
OSTI; NTIS; GPO Dep. E 1.99: 


See UCRL-JC—118624 

(Waste management '95; Tucson, AZ (United 
States); 26 Feb - 2 mar 1995) 

See LA-UR-95-748 

See LA-UR-95-753 

See LA-UR-95-376 

See LA-UR-95-322 

See LA-UR-95-410 

See FEMP-2377 

See FEMP-2378 

See LA-UR-95-201 

See WHC-SA-2625 

See WHC-SA-2613 

See WHC-SA-2617 

See WHC-SA-2628 

See LA-UR-95-271 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


See SAND—94-2590C 
See WHC-SA-2639 

See DOE/MC/29107—95/C0412 
See LA-UR-95-346 

See SAND—94-2266C 
See SAND-—94-2348C 
See SAND-95-0290C 
See ANL/ES/CP-85677 
See WHC-SA-2696 

See WSRC-MS—94-0486 
See ANL/TD/CP-84267 
See ANL/CMT/CP-85758 
See ANL/CMT/CP-85759 
See ANL/EMO/CP-85801 
See BNL-61450 

See LA-UR-95-174 

See LA-UR-95-318 

See LA-UR-95-420 

See LA-UR-95-380 

See LA-UR-95-698 

See LA-UR-95-198 

See SAND-95-0272C 
See SAND-95-0271C 
See SAND-95-0289C 


Order 
Number 


DE95007380 
DE95007385 


DE95007617 


CONF-950216— 


Distribution 
Category 
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CONF-950216— 


Report 
Number 


79 
80 
81 


82 
os 
85 


87 
88-Rev.1 
CONF-950220— 


2 
3 


4 
CONF-950226— 


CONF-950228— 
2 
3 


4 
CONF-950232- 


10 


19 
20 


28 


29 
CONF-950241-— 


2 
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Abstract 
Number 


20:12339 
20:12334 
20:12474 
20:12466 
20:12326 
20:12205 


20:12264 
20:13742 


20:14473 
20:13235 
20:13320 


20:13413 
20:13335 
20:14698 
20:13430 
20:13431 
20:12979 
20:14165 
20:13416 
20:13902 
20:13290 
20:13291 
20:13415 
20:13859 
20:13882 
20:13435 
20:13434 
20:13706 
20:13281 


20:13720 
20:13423 
20:13721 


20:12206 


20:13725 
20:12488 


20:13344 
20:13345 
20:13726 
20:12344 
20:13363 
20:13346 
20:13347 
20:13348 


20:13116 


20:13103 


Source of Order Distribution 
Availability : Number Category 


See SAND—-95-0436C 

See SAND-95-0172C 

See PNL-SA-24970 

See DOE/NV/10833—25 

See PNL-SA-—25672 

OSTI; NTIS; INIS; GPO Dep. .99: DE95009027 


See INEL—94/00142 

See UCRL-JC—114681-Rev.1 

(9. international conference on ion beam modifi- 
cation of materials; Canberra (Australia); 
5-10 Feb 1995) 

See LA-UR-95-208 

See SAND-94-2417C 

See SAND-94-2299C 

(SPIE ‘95: SPIE conference on optics, electro- 
optics, and laser application in science, 
engineering and medicine; San Jose, CA 
(United States); 5-10 Feb 1995) 

See LA-UR-95-339 

See LA-UR-95-49 

See LA-UR-95-374 

See SAND—95-0162C 

See SAND-95-0274C 

See SAND-94-2000C 

See LA-UR-95-837 

See LA-UR-95-830 

See LA-UR-95-479 

See LA-UR-95-57 

See LA-UR-95-405 

See LA-UR-95-534 

See UCRL-JC—119460 

OSTI; NTIS; GPO Dep. .99: DE95008777 

See SAND-95-0482C 

See SAND-95-0455C 

See SAND-95-0446C 

See SAND—95-0393C 

(North American conference on smart structures 
and materials; San Diego, CA (United 
States); 26 Feb - 3 mar 1995) 

See SAND—94-2146C 

See SAND-94-2407C 

See SAND-94-2193C 

(6. American Nuclear Society meeting on 
robotics and remote systems; Monterey, CA 
(United States); 5-10 Feb 1995) 

OSTI; NTIS; INIS; GPO Dep. .99: DE95007379 


OSTI; NTIS; GPO Dep. .99: DE95007409 
OSTI; NTIS; INIS; GPO Dep. .99: DE95007369 


OSTI; NTIS; INIS; GPO Dep. .99: DE95007035 


OSTI; NTIS; GPO Dep. ; DE95007390 
OSTI; NTIS; GPO Dep. : DE95007391 
See UCRL-JC—117153 
See UCRL-JC—118890 
OSTI; NTIS; INIS; GPO Dep. : DE95008680 


OSTI; NTIS; INIS; GPO Dep. : DE95008684 
OSTI; NTIS; INIS; GPO Dep. : DE95008679 


See PNL-SA-25387 

(5. international symposium on chemical oxida- 
tion; Nashville, TN (United States); 15-17 
Feb 1995) 

See ANL/ES/CP-85670 











CONF-850304— 





Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 
CONF-950245— (5. international conference on the science of 
hard materials; Maui, HI (United States); 20- 
24 Feb 1995) 
1 20:13243 See ANL/ET/CP-83155 
2 20:13245 See ANL/ET/CP-85762 
CONF-950256— (Society of Automotive Engineers international 
congress and exposition; Detroit, Ml (United 
States); 27 Feb - 2 mar 1995) 
1 20:13138 See UCRL-JC—117918-Rev.1 
3 20:13100 See NREL/TP-473-7025 
1-Rev.2 20:13139 See UCRL-JC—117918-Rev.2 
CONF-950261— (Contribution for Halbach Festschrift; Berkeley, 
CA (United States); 3 Feb 1995) 
2 20:13120 See UCRL-JC—119050 
CONF-950268— (International conference on radiation protection 
and radioactive waste management in the 
mining and minerals industry; No City Given 
(South Africa); 20 Feb 1995) 
1 20:12207 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95007618 MF-512 
2 20:12489 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95007614 MF-512 
3 20:12490 OSTI; NTIS; INIS; GPO Dep. E 1.99 DE95007606 MF-512 
CONF-950272— (Implementing the chemical weapons convention 
inspections: the nuts and bolts of compliance; 
Washington, DC (United States); 7 Feb 1995) 
1 20:13146 See ANL/DIS/CP-85400 
CONF-950273- (18. annual meeting of the Adhesion Society; 
Hilton Head, SC (United States); 19-22 Feb 
1995) 
1 20:13321 See SAND-95-0378C 
CONF-950274— (36. annual convention of the International Stud- 
ies Association; Chicago, IL (United States); 
22 Feb 1995) 
1 20:13144 See ANL/DIS/CP-85793 
CONF-950275— (Midwest chapter of Health Physics Society 
meeting; Lombard, IL (United States); 1 Feb 
1995) 
1-Vugraphs 20:14098 See ANL/ESH/VU-85484 
CONF-950276— (7. Vienna wire chamber conference (WCC-95); 
Vienna (Austria); 13-17 Feb 1995) 
1 20:13694 See SLAC-PUB~-95-6759 
CONF-950277- (6. Optical Society of America (OSA) meeting on 
remote sensing of the atmosphere; Salt Lake 
City, UT (United States); 6-9 Feb 1995) 
1 20:13749 See BNL-61283 
2 20:13789 See SAND-95-8503C 
CONF-950278— (Astrophysical applications of stellar pulsation; 
Cape Town (South Africa); 6-10 Feb 1995) 
1-Vugraphs 20:14183 See LA-UR-95-281 
CONF-950279-— (R 95 conference; Geneva (Switzerland); 1-3 
Feb 1995) 
1 20:12618 See PNL-SA-25504 
CONF-950280— (NIH workshop; Washington, DC (United 
States); 22 Feb 1995) 
1 20:13904 See LA-UR-95-774 
CONF-950281-— (Laurance Reid gas conditioning conference; 
Norman, OK (United States); 17 Feb - 1 mar 
1995) 
1 20:12130 See DOE/MC/28178-95/C0449 
CONF-950282—- (3. international symposium on productivity and 
quality improvement conference; Vienna, VA 
(United States); 27 Feb - 1 mar 1995) 
1 20:14617 See PNL-SA-25328 
CONF-950284— (1. international workshop on supercritical water 
oxidation; Jackson, FL (United States); 6-9 
Feb 1995) 
1 20:12260 See INEL—94/00010 
CONF-950304— (Corrosion '95: National Association of Corro- 
sion Engineers (NACE) international annual 
conference and corrosion show; Orlando, FL 
(United States); 26-31 Mar 1995) 
13 20:13156 See BNL-61239 
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CONF-9503102- 

Report 

Number 

CONF-9503102- 
1 

CONF-9503103-— 


1 
CONF-9503104— 


1 
CONF-9503106— 


1 
CONF-9503107— 


1 
CONF-9503109- 
1 


2 
CONF-9503114— 


1 
CONF-950312- 


1 
CONF-9503121- 


1 
CONF-950336- 


CONF-950396— 
2 
CONF-950402— 


4 


5 
CONF-9504128— 


4 
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Abstract 
Number 


20:12347 


20:14667 


20:13788 


20:14683 


20:14185 


20:14694 
20:14673 


20:13091 


20:12991 


20:14688 


20:12718 
20:12646 
20:12641 
20:12714 
20:13080 
20:13088 
20:13089 
20:12989 


20:13436 


20:12723 
20:13257 


20:14127 


20:14398 


20:14682 


20:12536 


Source of 
Availability 


(Waste management symposia; Tucson, AZ 
(United States); 1 Mar 1995) 

See UCRL-JC—119133 

(NetWorld and Interop ‘95; Las Vegas, NV 
(United States); 29 Mar 1995) 

See LA-UR-95-476 

(9. symposium on meteorological observations 
and instrumentation; Charlotte, NC (United 
States); 27-31 Mar 1995) 

See SAND—95-8475C 

(Goddard conference on mass storage and 
technolgies; College Park, MD (United 
States); 28-30 Mar 1995) 

See UCRL-JC—119489 

(13. space survelliance workshop; Lexington, 
MA (United States); 28-30 Mar 1995) 

See LA-UR-95-554 

(Agile manufacturing enterprise forum; Atlanta, 
GA (United States); 7-8 Mar 1995) 

See KCP-613-5542 

See SAND-94-3279C 

(3. national new construction programs for de- 
mand side management conference; Boston, 
MA (United States); 26-29 Mar 1995) 

See PNL-SA-24854 

(12. international seminar on primary and sec- 
ondary battery technology and application; 
Deerfield Beach, FL (United States); 6-8 Mar 
1995) 

See SAND-95-0157C 

(Geographic Information System (GIS); Vancou- 
ver (Canada); 27-30 Mar 1995) 

OSTI; NTIS; GPO Dep. E 1.99: 

(American Society of Mechanical Engi- 
neers/Japanese Society of Mechanical 
Engineers/Japan Solar Energy Society inter- 
national solar energy conference; Lahaina, 
HI (United States); 19-24 Mar 1995) 

See SAND-94-2704C 

See NREL/TP-472-7024 

See NREL/TP-471-7297 

See NREL/TP—441-7390 

See LBL-36047 

See PNL-SA-24530 

See PNL-SA-24532 

See PNL-SA-24929 

(Signal recovery and synthesis conference; Salt 
Lake City, UT (United States); 12 Mar 1995) 

See SAND—95-8458C 

(209. American Chemical Society national meet- 
ing; Anaheim, CA (United States); 2-7 Apr 
1995) 

See DOE/METC/C-95/7172 


OSTI; NTIS; GPO Dep. E 1.99: 


(42. Society for Technical Communication an- 
nual conference; Washington, DC (United 
States); 23-26 Apr 1995) 

See UCRL-JC—119872 

(international conference on mathematics and 
computations, reactor physics, and environ- 
mental analyses; Portland, OR (United 
States); 30 Apr - 4 may 1995) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


See UCRL-JC—118730 

(5. ANS topical meeting on emergency pre- 
paredness and response; Savannah, GA 
(United States); 18-21 Apr 1995) 

See EGG—11265-1123 


DE95009076 


DE95008675 


DE95007373 


Distribution 
Category 





Report 
Number 


CONF-950432- 


1 
CONF-950433— 

1 
CONF-9850439- 

7 

8 

9 
CONF-950444— 

2 
CONF-950445— 


2 
CONF-950450— 


2 

3 

4 
CONF-950472- 

2 


3 
CONF-950494— 


1 
CONF-9505115— 


3 
CONF-9505121-— 


1 
CONF-950514— 


10 
CONF-9505146- 

1 
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Source of GPO Order Distribution 
Availability Dep. Number Category 
(International reliability physics symposium; Las 
Vegas, NV (United States); 3-6 Apr 1995) 
See SAND—94-2464C 
(SPE production operations symposium; Okla- 
homa City, OK (United States); 2-4 Apr 1995) 
See DOE/METC/C-95/7173 
(SMS simulation multiconference: simulation as 
a critical technology; Phoenix, AZ (United 
States); 9-13 Apr 1995) 
See LA-UR-95-210 
See WSRC-MS—94-0655 
See LA-UR-95-437 
(AIAA adaptive structures conference; New Or- 
leans, LA (United States); 13-14 Apr 1995) 
See SAND-—95-0345C 
(2. international conference on multiphase flow; 
Kyoto (Japan); 3-7 Apr 1995) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 
(8. annual symposium on the application of geo- 
physics to environmental and engineering 

problems; Orlando, FL (United States); 23-27 
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(SPIE international symposium on 
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See SAND-94-2451C 

(Natural gas research, development and demon- 
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Rouge, LA (United States); 4-6 Apr 1995) 
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(ASCE engineering mechanics conference; Boul- 
der, CO (United States); 21-24 May 1995) 

See BNL-61236 

(45. electronic components and technology con- 
ference; Las Vegas, NV (United States); 
22-26 May 1995) 

See SAND—94-2878C 

(World geothermal congress: worldwide utiliza- 
tion of geothermal energy; Florence (italy); 
18-31 May 1995) 

See LA-UR-95-813 

(3. coating fundamentals symposium; Dallas, TX 
(United States); 19-20 May 1995) 

See SAND-94-2965C 

(187. meeting of the Electrochemical Society; 
Reno, NV (United States); 21-26 May 1995) 

See SAND-94-3046C 

(1995 American Institute of Hydrology annual 
meeting; Denver, CO (United States); 14-18 
May 1995) 

See LA-UR-95-572 

(1995 GaAs manufacturing technology confer- 
ence; New Orleans, LA (United States); 7-11 
May 1995) 

See SAND-94-2823C 
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Brighton (United Kingdom); 16-18 May 1995) 

See SAND-95-0346C 
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als; Reno, NV (United States); 21-26 May 
1995) 

See SAND-95-0394C 

(1995 international conference on robotics and 
automation; Nagoya (Japan); 21-27 May 
1995) 
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CONF-9505195— (Nuclear criticality technology and safety project 
(NCTSP) annual meeting; San Diego, CA 
(United States); 17 May 195) 
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CONF-9505197— (Autonomous vehicles in mine countermeasures 
symposium; Monterey, CA (United States); 5 
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combustion; Orlando, FL (United States); 7- 
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20:12064 See DOE/METC/C—95/7181 
20:12063 See DOE/MC/31261-95/C0448 
(41. annual technical meeting and exposition of 
the Institute of Environmental Sciences; Ana- 
heim, CA (United States); 1-5 May 1995) 
1 20:13361 See SAND-95-0341C 
CONF-950558— (International conference on powder metallurgy 
and particulate materials; Seattle, WA 
(United States); 14-17 May 1995) 
1 20:14675 See SAND—-95-0493C 
CONF-950570— (International high-level radioactive waste man- 
agement conference: progress toward 
understanding; Las Vegas, NV (United 
States); 1-5 May 1995) 
20:12292 See LA-UR-94-3820 
20:12458 See WSRC-MS—94-0618 
20:12459 See WSRC-MS—94-0619 
20:12457 See WSRC-MS-94-0617 
20:12332 See SAND—94-2852C 
20:12333 See SAND-—94-2931C 
20:13358 See SAND—94-2860C 
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CONF-9506141- (15. international congress on acoustics (ICA); 
Trondheim (Norway); 26-30 Jun 1995) 
1 20:14122 See LA-UR-95-511 
CONF-9506142- (4. international symposium on behavior of 
dense media under high dynamic pressure; 
Tours (France); 5-9 Jun 1995) 
1 20:13355 See LA-UR-95-686 
CONF-9506145- (1995 Society for Experimental Mechanics 
spring conference; Grand Rapids, MI (United 
States); 12-14 Jun 1995) 
2 20:12715 See NREL/TP-442-6930 
CONF-9506149- (6. international conference on rapid prototyping; 
Dayton, OH (United States); 4-6 Jun 1995) 
1 20:13275 See SAND—94-2569C 
CONF-950646— (Air and Waste Management Association meet- 
ing; San Antonio, TX (United States); 18-23 
Jun 1995) 
20:13860 See UCRL-JC—119717 
20:12561 See WHC-SA-2810 


20:12993 OSTI (Free of Charge) TI95008623 


20:14598 OSTI; NTIS; Available from Central Research DE95764056 
Institute of Electric Power Industry, 1-6-1, 
Ote-machi, Chiyoda-ku, Tokyo, Japan 

20:12750 OSTI; NTIS; Available from Central Research DE95764055 
Institute of Electric Power Industry, 1-6-1, 
Ote-machi, Chiyoda-ku, Tokyo, Japan 


20:13410 OSTI; NTIS; Available from Central Research DE95764059 
Institute of Electric Power Industry, 1-6-1, 
Ote-machi, Chiyoda-ku, Tokyo, Japan 
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OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


oo 
D “YQ 
veq 


SSSeSesssssssssssssse 


mmmmmm m MMMM MM MMMM mMMmMmmmmmmm 


Order 
Number 


DE93018252 
DE95007388 
DE95007771 
DE95009457 
DE95009050 
DE95007820 
DE95009521 
DE95009454 
DE95009453 
DE95008305 
DE95008204 
DE95008766 
DE95008767 
DE95009081 
DE95009522 
DE95009455 
DE95008769 
DE95008327 
DE95008307 
DE95008308 
DE95009456 


DE95008794 
DE95008146 
DE95008147 
DE95008148 
DE95008145 
DE95008198 
DE95008151 
DE95009364 


DE95008736 


DE95008742 
DE95009660 


DE95008119 


DE95005663 
DE95007072 
DE95006083 
DE95006084 
DE95006085 
DE95006421 
DE95008642 
DE95009309 
DE95007325 
DE95007071 


DE95006640 


DE95007830 


DE95008125 


DE95008172 


Distribution 
Category 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 


MF-950 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF-630 
MF- 
2000 
MF- 
2000 
MF-900 
PC-402 


MF-411; 
MF-404 


MF-404 


MF-413; 
MF-406 


MF-406 
MF-406 
MF-406 
MF-406 
MF-406 
MF-401 
MF-411 
MF-411 


MF-411; 
MF-401 


MF-401 


MF-401; 
MF-411 


MF-406 





Report 
Number 


DOE/ER/14039— 
4 
DOE/ER/14079— 
35 
36 
37 
38 
DOE/ER/14220— 
2 
DOE/ER/14257-— 
1 


DOE/ER/14439— 


1 
DOE/ER/25217- 

T1 
DOE/ER/40296-— 

T3 
DOE/ER/40566— 

4 
DOE/ER/40644— 

T1 
DOE/ER/40650— 

T1 
DOE/ER/40757- 

058 

060 

061 

064 


065 


DOE/ER/40763-— 
T1 

DOE/ER/40802- 
2 


3 
DOE/ER/45219— 
T3 
DOE/ER/45312- 
7 
DOE/ER/45326-— 
TS 
DOE/ER/45329— 
1 
DOE/ER/45357— 
9 
DOE/ER/45402-— 
T1 
DOE/ER/45442-— 
71 
T2 
DOE/ER/52095— 
T1 
DOE/ER/53173— 
Té6 
DOE/ER/53206— 
19 
DOE/ER/54095— 
T1 
DOE/ER/S4109— 
T4 
DOE/ER/60314— 
6 
DOE/ER/60881-— 


DOE/ER/61010— 
T27 


Abstract 

Number 

20:13327 
20:12090 
20:12091 
20:12092 
20:12093 
20:13170 


20:13378 


20:12094 
20:14399 
20:14483 
20:14345 
20:13547 
20:13493 
20:14207 
20:14282 
20:14240 
20:14283 


20:14284 


20:13171 


20:14346 
20:14347 


20:13225 
20:13258 
20:13172 
20:13259 
20:13226 
20:13260 


20:13017 
20:13261 


20:14566 
20:14496 
20:14497 
20:14567 
20:14498 
20:13757 
20:13823 
20:14066 


20:13758 


Source of 

Availability 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Order 
Number 
DE95008991 
DE95007668 
DE95007669 
DE95007670 
DES5007671 
DES95008992 


DE95008134 


DE95008338 
DE95008332 
DE95008131 
DE95008643 
DE95007109 
DE95005783 
DE95007100 
DE95008737 
DE95007202 
DE95008738 


DE95008739 


DE95008635 


DE95008201 
DE95008200 


DE95007487 
DE95008990 
DE95006637 
DE95007493 
DES95006639 
DE95007119 


DE95007113 
DE95009328 


DE95008118 
DE95007111 
DE95010100 
DE95008727 
DE95006088 
DE95008339 
DE95008721 
DE95006408 


DE95008333 


DOE/ER/61010- 


Distribution 
Category 
MF-401 
MF-403 
MF-403 
MF-403 
MF-403 
MF-404 


MF-406; 
MF-410 


MF-406 
MF-405 
MF-404 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-410; 
MF-414 
MF-411; 
MF-414 
MF-414 


MF-413 
MF-413 


MF-401 
MF-404 
MF-404 
MF-404 
MF-404 
MF-411 


MF-411 
MF-411 


MF-422 
MF-420 
MF-420 
MF-420 
MF-426 
MF-402 
MF-402 
MF-408 


MF-402 
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DOE/ER/61091-— 


Report Abstract Source of GPO Order 


Distribution 
Number Number Availability Dep. Number 


Category 
DOE/ER/61091-— 


T2 20:13890 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95007485 MF-408 
DOE/ER/61208— 


4 20:13864 OSTI; NTIS; GPO Dep. E 1.99: DE95008337 MF-402; 


MF-401 
DOE/ER/61216— 


3 20:13759 OSTI; NTIS; GPO Dep. E 1.99: DE95009323 MF-402 
DOE/ER/61363— 


3 20:13760 OSTI; NTIS; GPO Dep. E 1.99: DE95009324 MF-402 
DOE/ER/61392-— 

T1 20:13885 OSTI; NTIS; GPO Dep. E 1.99: DE95008629 MF-408 
DOE/ER/69028— 


T1 20:13761 OSTI; NTIS; GPO Dep. E 1.99: DE95006399 MF-402 
DOE/ER/75711- 


T1 20:12589 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95008723 MF-413 
DOE/ER/75754— 


1 20:13338 § OSTI; NTIS; GPO Dep. E 1.99: DE95006418 MF-400 
DOE/ER/75811- 


T1 20:12910 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95006424 MF-406 
DOE/ER/75892- 


T1 20:14600 OSTI; NTIS; GPO Dep. E 1.99: DE95006407 MF-400 
DOE/ET/15601-— 

T63 20:13064 OSTI; NTIS; GPO Dep. E 1.99: DE95006258 MF-112 
DOE/ET/S1013— 

307 20:14499 OSTI; NTIS; INIS; GPO Dep. .99: DE95007763 MF-426 

308 20:14568 OSTI; NTIS; INIS; GPO Dep. : DE95007762 MF-426 
DOE/ET/S3017-— 


20:14500 OSTI; NTIS; INIS; GPO Dep. 99: DE95007105 MF-426 


20:14501 OSTI; NTIS; INIS; GPO Dep. .99: DE95006166 MF-405 
20:14502 OSTI; NTIS; INIS; GPO Dep. .99: DE95008749 MF-427 


20:14169 OSTI; NTIS; INIS; GPO Dep. 99: DE95008751 MF-420 
DOE/EW/50619— 


71 20:12505 OSTI; NTIS; INIS; GPO Dep. 99: DE95007491 MF- 
2080 


DOE/FE/63313— 


ck 20:12081 OSTI; NTIS; GPO Dep. .99: DE95008335 MF-101 
DOE/GO- 


10094-038 20:13109 OSTI; NTIS; GPO Dep. .99: DE95000258 MF- 


1403 
10095-063 20:13073 OSTI; NTIS; GPO Dep. .99: DE94011810 MF- 


1600 
10095-064 20:13074 OSTI; NTIS; GPO Dep. .99: DE94006904 MF- 


1600 
10095-070 20:13129 OSTI; NTIS; GPO Dep. .99: DE94011802 


10095-088 20:12602 OSTI; NTIS; GPO Dep. .99: DE94011827 

10095-099 20:12604 OSTI; NTIS; GPO Dep. .99: DE95004024 
DOE/HWP- 

166 20:13075 OSTI; NTIS; INIS; GPO Dep. .99: DE95007125 
DOE/D/13074— 

T14 20:13134 OSTI; NTIS; GPO Dep. .99: DE95007116 


DOE/G-— 


0366 20:12217 OSTI (Free of Charge) TI95008585 
0367 20:14604 OSTI; NTIS; GPO Dep. : DE95009661 


DOE/LLW- 
126 20:12218 OSTI; NTIS; INIS; GPO Dep. : DE95008568 
163-Vol.1 20:12219 OSTI; NTIS; INIS; GPO Dep. 7 DE95008609 
163-Vol.2 20:12220 OSTI; NTIS; INIS; GPO Dep. : DE95008610 
163-Vol.3 20:12221 OSTI; NTIS; INIS; GPO Dep. 5 DE95008611 
203 20:12222 OSTI; NTIS; INIS; GPO Dep. : DE95008571 


204 20:12223 OSTI; NTIS; INIS; GPO Dep. : DE95008567 
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Report 
Number 


217 


DOE/MC/27240- 
3991 

DOE/MC/27346— 
95/C0430 


DOE/MC/27364— 
3998 
DOE/MC/28060— 
95/C0442 
95/C0444 
DOE/MC/28138— 
3974 
DOE/MC/28178— 
3989 
95/C0449 
DOE/MC/29104— 
95/C0436 


DOE/MC/29105— 
3970 


DOE/MC/29106— 
95/C0427 


DOE/MC/29107-— 
95/C0412 


95/C0413 


DOE/MC/29109- 
95/C0431 


DOE/MC/29110— 
3879 


DOE/MC/29111- 
95/C0441 


DOE/MC/29113- 
95/C0437 


DOE/MC/29119— 
95/C0429 


DOE/MC/29120- 
95/C0416 


DOE/MC/29228- 
3976 


DOE/MC/29249- 
95/C0421 


DOE/MC/29467-— 
95/C0426 


DOE/MC/30056— 
3982 

DOE/MC/30162- 
95/C0435 


DOE/MC/30171— 
95/C0434 


DOE/MC/30172- 
95/C0433 


Abstract 
Number 


20:12224 


20:11980 


20:12465 


20:12721 


20:12022 
20:12023 


20:12129 


20:12131 


20:12130 


20:13350 


20:12225 


20:12226 


20:12227 


20:12228 


20:13824 


20:13762 


20:13825 


20:12506 


20:13717 


20:12507 


20:12134 


20:12229 


20:12508 


20:12024 


20:12230 


20:12231 


20:13614 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


Order 
Number 


DE95008570 


DE95000067 


DE95007691 


DE95000073 


DE95008386 
DE95008365 


DE95000058 


DE95000065 


DE95008772 


DE95007565 


DE95000054 


DE95007567 


DE95007496 


DE95007568 


DE95008948 


DE95000004 


DE95008363 


DE95007638 


DE95008362 


DE95007498 


DE95000060 


DE95007495 


DE95007570 


DE95000062 


DE95007974 


DE95007694 


DE95007973 


DOE/MC/30172- 


Distribution 
Category 


MF- 
2000 
MF-109 


MF- 
2010 


PC-103 


MF-105 
MF-105 


MF-131 


MF-131 
MF-132 


MF- 
2060 


MF- 
2020 


MF- 
2070 


MF- 
2020 
MF- 

2020 


MF- 
2070; 
MF- 
2060 


PC- 
2010 


MF- 
2010 


MF- 
2060 


MF- 
2070 


MF- 
2010 


MF-106; 
MF-113 


MF- 
2020 


MF- 
2010 


MF-109 


MF- 
2000 


MF- 
2000 


MF- 
2050 
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DOE/MC/30173-— 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


DOE/MC/30173-— 
95/C0414 20:12232 OSTI; NTIS; INIS; GPO Dep. .99: DE95007971 MF- 


2020 
DOE/MC/30174— 


95/C0446 20:13826 OSTI; NTIS; GPO Dep. : DE95008385 MF-107 
DOE/MC/30175— 


95/C0439 20:13283 OSTI; NTIS; INIS; GPO Dep. : DE95008364 MF- 


2070 
DOE/MC/30179— 
95/C0440 20:13351 OSTI; NTIS; GPO Dep. : DE95007692 MF- 


2000 
DOE/MC/30357— 


95/C0418 20:12233 OSTI; NTIS; INIS; GPO Dep. : DE95007569 MF- 


2070 
DOE/MC/30358— 


95/C0432 20:13827 OSTI; NTIS; INIS; GPO Dep. .99: DE95007566 MF- 


2070 
DOE/MC/30359— 


95/C0420 20:12509 OSTI; NTIS; INIS; GPO Dep. .99: DE95007497 MF- 


2050 
DOE/MC/30360- 
95/C0425 20:13828 OSTI; NTIS; GPO Dep. : DE95007721 MF- 


2000 
DOE/MC/31185-— 
94/C0347 20:13006 OSTI; NTIS; INIS; GPO Dep. .99: DE95007693 MF- 


2070 
DOE/MC/31261- 


95/C0448 20:12063 OSTI; NTIS; GPO Dep. .99: DE95008946 MF-103 
DOE/MC/31388— 
95/C0423 20:13829 OSTI; NTIS; GPO Dep. .99: DE95007346 MF- 


2080 

DOE/METC/C— 
95/7171 20:12722 OSTI; NTIS; GPO Dep. .99: DE95008580 MF-110 
95/7172 20:12723 OSTI; NTIS; GPO Dep. 99: DE95008211 MF-103; 
MF-110 
95/7173 20:12132 OSTI; NTIS; GPO Dep. 99: DE95008212 MF-132 
95/7174 20:11981 OSTI; NTIS; GPO Dep. .99: DE95008581 MF-106; 
MF-109 
DES5008213 MF-109 
DE95008579 MF-103 
DE95008773 MF-122 
DE95008942 MF-132 
DE95008943 MF-103 
DE95008944 MF-103 


95/7175 20:12724 OSTI; NTIS; GPO Dep. 

95/7177 20:13404 OSTI; NTIS; GPO Dep. 

95/7178 20:12110 OSTI; NTIS; GPO Dep. 

95/7180 20:12133 OSTI; NTIS; GPO Dep. 

95/7181 20:12064 OSTI; NTIS; GPO Dep. 

95/7182 20:12065 OSTI; NTIS; GPO Dep. 
DOE/MT/92007— 

T1 20:12125 OSTI; NTIS; GPO Dep. 

T2 20:12126 OSTI; NTIS; GPO Dep. 
DOE/NE- 

0111 20:12954 OSTI; NTIS; INIS; GPO Dep. 99: DE95009028 MF-500 
DOE/NV- 

380 20:13830 OSTI; NTIS; INIS; GPO Dep. .99: DE95008214 MF- 


2070 


88 8888ss 


DE95007490 MF-107 
DE95007489 MF-107 


—- ot 


DOE/NV/10833— 


25 20:12466 OSTI; NTIS; INIS; GPO Dep. .99: DE95008985 MF-721 
DOE/NV/10872- 


T159 20:13831 OSTI; NTIS; GPO Dep. .99: DE95007342 MF-814 
T160 20:12234 OSTI; NTIS; GPO Dep. .99: DE95007341 MF-814 
T163 20:12235 OSTI; NTIS; GPO Dep. .99: DE95007338 MF-814 


T169 20:12236 OSTI; NTIS; GPO Dep. .99: DE95007332 MF-814 
DOE/NV/11432- 


T4 20:12237 OSTI; NTIS; INIS; GPO Dep. .99: DE95008139 MF-814 
DOE/OR- 


01-1273/V1-D2 20:12238 §OSTI; NTIS; INIS; GPO Dep. .99: DE95009509 MF- 


2070 
01-1282-D4 20:12510 OSTI; NTIS; INIS; GPO Dep. : DE95008652 MF- 


2010 
01-1292-D1 20:12511 OSTI; NTIS; INIS; GPO Dep. ; DE95008504 MF- 


2010 
01-1312-D2 20:12239 OSTI; NTIS; INIS; GPO Dep. : DE95008648 MF- 


2020 
01-1313-D2 20:12240 OSTI; NTIS; INIS; GPO Dep. : DE95008647 MF- 


2020 
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DOE/PC/92521- 


Report Abstract Source of GPO Order 
Number Number Availability Dep. 


Distribution 
Number Category 


DOE/OR/22028- 
T15 20:12512 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE95008331 MF- 


2000 
DOE/OR/22160- 
T16 20:13832 OSTI; NTIS; INIS; GPO Dep. ; DE95007074 MF- 


2070 
DOE/PC/88697-— 
T9 20:12066 OSTI; NTIS; GPO Dep. .99: DE95007987 MF-104; 


MF-113 
DOE/PC/89761-— 


T10 20:13306 OSTI; NTIS; GPO Dep. : DE95007926 MF-104 

T11 20:13307  OSTI; NTIS; GPO Dep. E DE95007927 MF-104 
DOE/PC/89785— 

1 20:12009 OSTI; NTIS; GPO Dep. : DE95007902 MF-113 
DOE/PC/90180— 

T12 20:12059 OSTI; NTIS; GPO Dep. : DE95006936 MF-113 
DOE/PC/90287-— 


20:12010 OSTI; NTIS; GPO Dep. : DE95006935 MF-102 


20:12733 OSTI; NTIS; GPO Dep. : DE95007957 MF-105 
DOE/PC/91029— 


T4 20:11982 OSTI; NTIS; GPO Dep. f DES5006933 MF-108 
DOE/PC/91040— 


45 20:11983 OSTI; NTIS; GPO Dep. : DE95006394 MF-108; 


MF-113 
DOE/PC/91050— 


T10 20:11984 OSTI; NTIS; GPO Dep. c DE95006660 MF-108 
DOE/PC/91057- 


T9 20:11985 OSTI; NTIS; GPO Dep. ; DES5009355 MF-108 
DOE/PC/91286— 


T12 20:11986 OSTI; NTIS; GPO Dep. : DE95009343 MF-109 
DOE/PC/91298— 


Té6 20:11987 OSTI; NTIS; GPO Dep. : DE95009337 MF-102 
DOE/PC/91299-— 


16 20:12011 OSTI; NTIS; GPO Dep. ; DE95007900 MF-102; 


MF-113 
DOE/PC/91304— 
T12 20:12625 OSTI; NTIS; GPO Dep. ; DE95006937 MF-108 
DOE/PC/91305— 


12 20:12012 OSTI; NTIS; GPO Dep. : DE95006690 MF-113 
DOE/PC/92106— 


T8 20:11988 OSTI; NTIS; GPO Dep. ; DE95007924 MF-113 
DOE/PC/92120— 


Té6 20:11989 OSTI; NTIS; GPO Dep. ; DE95007920 MF-108 
DOE/PC/921 49— 


T8 20:11990 OSTI; NTIS; GPO Dep. ; DE95007917 MF-108 
DOE/PC/92158— 


T10 20:12067 OSTI; NTIS; GPO Dep. : DE95006934 MF-104 
DOE/PC/92521— 

10 20:12025 OSTI; NTIS; GPO Dep. : DE95008009 MF-105; 

MF-113 

T194 20:12006 OSTI; NTIS; GPO Dep. 99: DE95008021 MF-104; 

MF-113 
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20:14221 
20:14222 
20:14478 
20:14158 
20:14489 


20:12712 


20:13039 


20:13077 


20:13007 


20:13099 


20:14501 
20:14502 
20:14169 


20:12958 
20:12959 
20:12960 


20:14211 
20:14212 


20:12929 


20:12539 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 

); 

); 


); 

); 
OSTI; NTIS (US Sales Only); INIS 

); 

); 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 

OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 

OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 

OSTI; NTIS; Available from The Institute of En- 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 


See DOE/ET/53088-686 
See DOE/ET/53088-690 
See DOE/ET/53088-696 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IC—94/346 
See IC—94/365 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE95625535 
DE95625536 
DE95626220 
DE95626212 
DE95626116 
DE95626221 
DE95625584 
DE95625790 
DE95625585 
DE95625586 
DE95625587 
DE95626200 
DE95626213 
DE95625588 
DE95625667 
DE95624411 
DE95625589 
DE95625567 
DE95626230 
DE95625590 
DE95625568 
DE95626222 
DE95625659 
DE95625591 
DE95625650 
DE95626012 
DE95625537 
DE95626013 
DE95626214 
DE95625904 
DE95625538 
DE95625569 
DE95625592 
DE95625593 
DE95626215 
DE95625539 
DE95626231 


DE95762634 


DE95764070 


DE95764071 


DE95764072 


DE95764073 


DE95762845 
DE95762843 
DE95762846 


DE95009007 


DE95008673 


INEL~ 


Distribution 
Category 


MF-500 


MF- 
2020 
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INEL-— 

Report 

Number 
94/00010 
94/00025 


94/00034 
94/0004 


94/00045 
94/00062 
94/0009 
94/0010 
94/0014 
94/00142 
94/0017 
94/0030 


94/0039-Vol.9 
94/0059 


94/0071 
94/0072-Qtr-3 
94/0079 
94/0090 
94/0105 
94/0106 
94/0109 
94/0114 
94/0123-Vol.1 
94/0138 
94/0139 


94/0157 
94/0159 


94/0173 


94/0174 
94/0203 


94/0205 
94/0210 
94/0223 
94/0236 
94/0252 
94/0253 
94/0277 
95/0001 


95/002 


748 ERA Vol. 20, No. 6 


Abstract 
Number 


20:12260 


20:12574 


20:12261 
20:12259 


20:12541 


20:12542 


20:12540 


20:12961 


20:12158 


20:12264 


20:13180 


20:12152 


20:12845 
20:12159 


20:13767 
20:13136 
20:12755 
20:12759 
20:13836 
20:12543 
20:12262 
20:13768 
20:12752 
20:12544 
20:12263 


20:12890 
20:12470 


20:12545 


20:12962 
20:12265 


20:12266 


20:12546 


20:12267 


20:12471 


20:12268 


20:12269 


20:12815 


20:14660 


20:14572 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-61 16-Vol.9 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-5462 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-€291-Vol.1 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE95008607 
DE95008614 


TI95008605 
DE95008622 


DE95008606 
DE95008604 
DE95008559 
DE95008558 
DE95008577 
DE95008613 
DE95008666 


DE95008563 


DE95008555 
DE95008564 
DE95008620 
DE95008562 
DE95008560 
DE95008691 
DE95008561 
DE95008565 
DE95008670 
DE95008672 


T1I95008576 
DE95008569 


DE95008667 


T195008573 
DE95008556 


DE95008669 
DE95008574 
DE95008572 
DE95008575 
DE95008566 
DE95008599 
DE95008662 
DE95008659 


DE95008872 


Distribution 
Category 


MF- 
2020 
MF- 

2070 


MF- 
2020 
MF- 
2000 
MF- 
2000 
MF- 
2070 
MF- 
2050 
MF- 
2000 
MF- 
2020 
MF- 
2020 
MF- 
2000 


MF- 
2000 
MF- 
2000 
MF- 
1501 
MF-523 


MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2000 


PC-511 
PC- 
2050 


MF- 
2070 
MF- 
2060; 
MF- 
2020 


MF- 
2010 
MF- 
2000 
MF- 
2060 
MF- 
2020 
MF- 
2000 
MF- 
2070 
MF- 
2020 
MF- 
2070 
MF- 
2000 
PC-400 





JINR- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


95/0025 20:13398 OSTI; NTIS; GPO Dep. DES5008668 MF-410 
95/0039 20:12270 OSTI; NTIS; INIS; GPO Dep. DE95008671 MF- 


2020 
95/0046 20:13110 OSTI; NTIS; GPO Dep. DE95008665 MF- 


1420 
95/0050 20:12963 OSTI; NTIS; INIS TI95008661 
95/0070 20:12973 See NUREG/CR-6257 
95/0079 20:12816 OSTI; NTIS; INIS TI95008660 
INEL/MISC-— 
94087 20:12222 See DOE/LLW-203 
INFN-NA- 
4-3/95. 20:14223 See IC—95/12 
INFN/AE- 
93/21 20:13610 See DESY—93-159 
INIS-BR- 
3449 20:13285 OSTI; NTIS (US Sales Only); INIS DE95624093 
3450 20:13286 OSTI; NTIS (US Sales Only); INIS DE95624094 
3451 20:13873 OSTI; NTIS (US Sales Only); INIS DE95624169 
INIS-JP— 


033 20:14607  OSTI; NTIS; INIS DE95757836 
INIS-PE- 


95-01 20:13334 OSTI; NTIS (US Sales Only); INIS DE95624122 
INIS-UA- 


006 20:13181 | OSTI; NTIS (US Sales Only); INIS DE95624095 

INIS-mf- 
14424 20:12271 OSTI; NTIS (US Sales Only); INIS DE95006004 
14438 20:14004  OSTI; NTIS (US Sales Only); INIS DE95612528 
14439 20:13009  OSTI; NTIS (US Sales Only); INIS DE95615647 
14473 20:14608  OSTI; NTIS (US Sales Only); INIS DE95625481 
14474 20:14609 OSTI; NTIS (US Sales Only); INIS DE95625482 
14475 20:14610 OSTI; NTIS (US Sales Only 
14476 20:12595 OSTI; NTIS (US Sales Only 
14477 20:12596 OSTI; NTIS (US Sales Only 


INIS DE95625483 
INIS DE95625093 
INIS DE95625094 


14479 20:13622 OSTI; NTIS (US Sales Only 
15105 20:12964 OSTI; NTIS (US Sales Only 
15106 20:12965 OSTI; NTIS (US Sales Only 


INIS DE95624789 
INIS DE95764524 
INIS DE95764523 


); 
; 
14478 20:14612 OSTI; NTIS (US Sales Only): INIS DE95625484 
); 
); 
); 


20:14362 OSTI; NTIS; INIS DE95757799 
20:13658 OSTI; NTIS; INIS DE95757800 
20:13473 OSTI; NTIS; INIS DE95757798 
20:14323 OSTI; NTIS; INIS DE95757820 
1072 20:13444 OSTI; NTIS; INIS DE95757819 
INS-J— 
179 20:14363 OSTI; NTIS; INIS DE95757547 
IiPP- 
2/327 20:14511 OSTI; NTIS (US Sales Only); INIS DE95762985 
IVL-B- 
1168 20:12615 OSTI; NTIS DE95755184 
1169 20:13769 OSTI; NTIS DE95755195 
1172 20:13770 OSTI; NTIS DE95755190 
1176 20:12623 OSTI; NTIS; INIS DE95755185 
1177 20:13771 OSTI; NTIS DE95755196 
JAERI-Data/Code— 
94-015 20:14439 OSTI; NTIS; INIS DE95757794 
JAER-M- 
94-080 20:14512 OSTI; NTIS; INIS DE95757587 
JAERI-Research- 
94-025 20:14440 OSTI; NTIS; INIS DE95757789 
94-030 20:14513 OSTI; NTIS; INIS DE95757796 
94-032 20:14464 OSTI; NTIS; INIS DE95757797 
94-037 20:14514 OSTI; NTIS; INIS DE95757793 
JAER-Review- 
94-005 20:13531 OSTI; NTIS; INIS DE95757790 
94-008 20:13478 OSTI; NTIS; INIS DE95757821 
JAER/FTech— 
94-026 20:14577 OSTI; NTIS; INIS DE95757795 
JINR- 
4-67-94 20:14374 OSTI; NTIS (US Sales Only); INIS DE95625142 
- 20:14198 OSTI; NTIS (US Sales Only); INIS DE95625138 
20:14199 OSTI; NTIS (US Sales Only); INIS DE95624792 
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JINR-D- 


Report 
Number 


JINR-D-- 
3-94-364 
JINR-E- 
7-94-346 
JTL 
191 
192 
K/CSD/TM- 
101-Rev.1 
93-Rev.3 
KAPL- 
4756 
KCP- 
613-5518 
613-5524 
613-5542 
613-5548 
KEK- 
94-6 
KFB-— 
94-1 
94-13 
95-3 
KFK-— 
5187 
5228 
5323 
5349 
5363 
5385 
5404 
5408 
5410 
5415 
5419 
5421 
KFK-PEF— 
117 
118 
127 
KFK-PUG— 
9 
10 
13 
14 
KFKE- 
1994-12/G 
1994-16/G 
1994-24/A 
LA- 


750 


11844-MS 
12762-MS 


12795-MS-Rev. 


12810-MS 
12826 
12830 


12843-MS-Rev. 


12854-MS 
12869-MS 


12876-T 
12888-T 
12892-MS 
12894-MS 
12896 
12897-MS 


12915-MS 
12917-PR 


ERA Vol. 20, No. 6 


Abstract 
Number 


20:12930 
20:13673 


20:12610 
20:12611 


20:14696 
20:14695 


20:13196 


20:14662 
20:14663 
20:14694 
20:14005 


20:13548 


20:13141 
20:13781 
20:12607 


20:14697 
20:12966 
20:12272 
20:14080 
20:12967 
20:13406 
20:12982 
20:13264 
20:14578 
20:13675 
20:12841 
20:14664 


20:13772 
20:13773 
20:13774 


20:14081 
20:13775 
20:14082 
20:14095 


20:12883 
20:12876 
20:14320 


20:12472 
20:13776 
20:14044 


20:12286 
20:12287 
20:13265 
20:13289 


20:13734 
20:13743 


20:13228 
20:13354 
20:13682 
20:12289 
20:14454 
20:13837 


20:12974 
20:13838 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS 

See NUTEK-R-94-62 
See NUTEK-R-94-61 
See NUTEK-R-95-1 


OSTI; NTIS (US Sales Only) 


( 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
See ANL-94/36 

OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 


( 

( ); 
OSTI; NTIS (US Sales Only); 

( ) 


OSTI; NTIS (US Sales Only 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


); 
); 


OSTI; NTIS (US Sales Only); INIS 


OSTI 
OSTI 


; NTIS (US Sales Only); INIS 
; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-€6311 


OSTI; NTIS; INIS; GPO Dep. 


—_ oh ah af ab ob —_— —- — 


mmmmmm mm mmimm mmm 
Sssess 88 8888 sss 


ak ek ot otk ot od 


m 
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Order 
Number 


DE95612941 
DE95624285 


DE95755199 
DE95755200 


DE95009538 
DE95008330 


DE95009335 


DE95008951 
DE95007689 
DE95006177 
DE95006180 


DE95757792 


DE95763240 
DE95762637 
DE95764831 
DE95764840 
DE95764269 
DE95762626 


DE95764288 
DE95762625 
DE95764289 
DE95764270 
DE95764663 


DE95756268 
DE95756270 
DE95764526 


DE95756342 
DE95756341 
DE95764549 
DE95756263 


DE95621676 
DE95621683 
DE95625708 


DE95005745 
DE95007727 
DE95006839 


DE95008371 
DE95006101 
DE95004869 
DE95006840 


DE95008372 
DE95006102 


DE95006838 
DE95008107 
DE95008108 
DE95007726 
DE95006837 
DE95008109 


DE95007675 


Distribution 
Category 


MF-814 
MF-3902 
MF-908; 
MF-902 
MF-802 
MF-721 
MF-704 
MF-701; 
MF-706 
MF-706 
MF-703; 
MF-700 
MF-704 


MF-906 
MF-802 
MF-706 
MF-801; 
MF-802 


MF-702; 
MF-721 





Report 
Number 


9211-C-Vol.1 
9412 


LA-SUB-— 


95-16 
95-20 


95-25 


95-26 


95-28 


95-29 
95-30 


95-33 


LA-UR- 


94-3820 
94-4288 
95-174 


95-198 


95-201 


95-206 
95-208 
95-210 
95-211 
95-271 
95-281 
95-318 
95-322 


95-339 
95-341 


95-342 
95-346 


95-373 
95-374 
95-376 


95-380 
95-381 


95-402 
95-405 
95-406 
95-410 


95-416 
95-420 


95-437 
95-438 
95-473 


95-476 
95-479 
95-48 


95-49 
95-511 
95-52 
95-53 
95-534 


95-539 


Abstract 
Number 


20:13733 
20:14424 


20:14121 
20:14665 


20:13839 
20:12547 
20:12290 


20:13386 
20:12291 


20:13777 


20:12292 
20:13197 
20:13683 


20:13023 
20:13314 


20:12294 
20:14473 
20:12606 
20:14516 
20:14026 
20:14183 
20:12295 
20:12296 


20:13413 
20:13198 


20:13229 
20:12297 


20:14306 
20:14698 
20:12548 


20:12298 
20:12549 


20:13024 
20:13291 
20:13414 
20:13684 


20:14184 
20:14613 


20:13266 
20:14666 
20:13199 


20:14667 
20:13902 
20:14494 


20:13335 
20:14122 
20:14427 
20:14392 
20:13415 


20:13315 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; iNIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


mmm 
—_ —-_ —_ > 


— 
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mm 
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mm 
88 88 88 
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_ 


Order 
Number 


DE95005739 
DE95007827 


DE95007623 
DE95007630 


DE95007641 
DE95007642 
DE95007643 


DE95007644 
DE95007645 


DE95007646 


DE95003692 
DE95005264 
DE95007869 


DE95006326 
DE95006264 


DE95006263 
DE95006262 
DE95006261 
DE95006260 
DE95006259 
DE95006265 
DE95007870 
DE95006280 


DE95006276 
DE95006275 


DE95006274 
DE95006273 


DE95006291 
DE95006284 
DE95006282 


DE95007871 
DE95006289 


DE950062390 
DE95007872 
DE95006285 
DE95006286 


DE95006288 
DE95007873 


DE95006168 
DE95007875 
DE95007876 


DE95007877 
DE95007878 
DE95006404 


DE95006403 
DE95007879 
DE95006402 
DE95006401 
DE95007880 


DE95007881 


LA-UR- 


Distribution 
Category 


MF-702 
MF-705 


MF-903 
MF-744; 
MF-705 
MF- 
2000 
MF- 
2070 
MF- 
2030 


MF- 
2000 
MF-402 


MF-814 
MF-404 
MF- 
2000 
MF- 
2080 
MF- 
2000 
MF-414 
MF-404 
MF-705 
MF-410 
MF-721 
MF-903 
MF-721 
MF- 
2020 


MF-704; 
MF-904 
MF-704 
MF- 
2020 
MF-700 
MF-905 
MF- 
2070 
MF-721 
MF- 
2000 
MF-S00 
MF-706 
MF-700 
MF- 
2020 
MF-412 
MF- 
2000 
MF-905 
MF-910 
MF-404; 
MF-000 
MF-905 
MF-408 
MF- 
1425 
MF-701 
MF-403 
MF-700 
MF-700 
MF-706; 
MF-000 
MF-704; 
MF-701 
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a] 
BO 


95-554 20:14185 OSTI; NTIS; GPO Dep. 
95-568 20:14186 OSTI; NTIS; GPO Dep. 
95-57 20:13290 OSTI; NTIS; GPO Dep. 


DE95007883 
DE95007884 
DE95006350 


oe 


888888888 888 


95-570 20:14164 OSTI; NTIS; GPO Dep. 
95-572 20:12299 OSTI; NTIS; INIS; GPO Dep. 
95-600 20:13685 OSTI; NTIS; GPO Dep. 
95-627 20:14428 OSTI; NTIS; INIS; GPO Dep. 
95-684 20:13267 OSTI; NTIS; GPO Dep. 
95-686 20:13355 OSTI; NTIS; GPO Dep. 
95-687 20:14187 OSTI; NTIS; INIS; GPO Dep. 
95-697 20:14393 OSTI; NTIS; INIS; GPO Dep. 
95-698 20:13840 OSTI; NTIS; INIS; GPO Dep. 


DE95007885 
DE95007886 
DE95007889 
DE95007858 
DE95007865 
DE95007866 
DE95007867 
DE95007848 
DE95007849 


ow eh eh ek ek hk ok oh od 


95-72 20:14321 OSTI; NTIS; INIS; GPO Dep. 


DE95006349 
95-727 20:13903 OSTI; NTIS; INIS; GPO Dep. 


DE95007846 


88 


95-748 20:13841 OSTI; NTIS; INIS; GPO Dep. 


oe 
© 
© 


DE95007832 


95-753 20:12300 OSTI; NTIS; INIS; GPO Dep. 


DE95007834 
95-754 20:14466 OSTI; NTIS; INIS; GPO Dep. 


DE95007835 


88 


95-774 20:13904 OSTI; NTIS; INIS; GPO Dep. 


DE95007836 
95-78 20:12293  OSTI; NTIS; INIS; GPO Dep. 


DE95006335 


—_—- —_? 
oo 
© © 


95-813 20:12651 OSTI; NTIS; GPO Dep. 


—s 
© 
© 


DE95007839 


95-830 20:13416 OSTI; NTIS; GPO Dep. 
95-837 20:14165 OSTI; NTIS; GPO Dep. 
LALP— 


94-81 20:13022 OSTI; NTIS; GPO Dep. 
LAMP- 


95/1 20:14434 OSTI; NTIS (US Sales Only); DE95625866 
LBL- 


34436 20:12645 OSTI; NTIS; GPO Dep. DE95008350 


DE95007841 
DE95007843 


m mm m mm mm m mm mmMmmMmMmMmMmMmMmm mmm 
—- oA 
© 
& 8 


8 


DE95007707 


35273 20:13842 OSTI; NTIS; INIS; GPO Dep. 99: DE95008351 
35325 20:13912 OSTI; NTIS; GPO Dep. ; DE95006591 
35334 20:14096 OSTI; NTIS; GPO Dep. : DE95009371 
35375 20:13078 OSTI; NTIS; GPO Dep. E DE95008486 
35486 20:13079 OSTI; NTIS; GPO Dep. : DE95008494 


35534 20:13417  OSTI; NTIS; GPO Dep. : DE95006593 
35961 20:13418 OSTI; NTIS; INIS; GPO Dep. .99: DE95006583 


35962 20:13419 OSTI; NTIS; INIS; GPO Dep. : DE95006587 
35991 20:13200 OSTI; NTIS; INIS; GPO Dep. ; DE95006574 
35997 20:13479 OSTI; NTIS; INIS; GPO Dep. .99: DE95006580 
36025 20:13686 OSTI; NTIS; INIS; GPO Dep. 99: DE95006568 
36047 20:13080 OSTI; NTIS; GPO Dep. 99: DE95008495 


36054 20:13051 OSTI; NTIS; GPO Dep. 


_ 


DE95009372 


36072 20:13537  OSTI; NTIS; INIS; GPO Dep. 
36122 20:12706 OSTI; NTIS; GPO Dep. 
36128 20:14338 OSTI; NTIS; INIS; GPO Dep. 
36133 20:13538 OSTI; INIS; NTIS; GPO Dep. 
36135 20:14188 OSTI; NTIS; INIS; GPO Dep. 
36178 20:13081 OSTI; NTIS; GPO Dep. 


DE95008354 
DE95008352 
DE95006584 
DE95006582 
DE95006579 
DE95008353 


ek ek ok otk od otk 


36209 20:14189 OSTI; NTIS; INIS; GPO Dep. 
36210 20:14190 OSTI; NTIS; GPO Dep. 

36271 20:12597 OSTI; NTIS; INIS; GPO Dep. 
36272 20:13687 OSTI; NTIS; INIS; GPO Dep. 
36274 20:13719 OSTI; NTIS; INIS; GPO Dep. 
36305 20:13688 OSTI; NTIS; INIS; GPO Dep. 
36347-Pt.1 20:13539 OSTI; NTIS; INIS; GPO Dep. 
36347-Pt.2 20:13540 OSTI; NTIS; INIS; GPO Dep. 


DE95008484 
DE95008446 
DE95006563 
DE95006565 
DE95008447 
DE95008441 
DE950091 11 
DE95004818 


mmmmmmmnm mmm Mm 
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36490 


36511 
36515 
36517 
36535 
36545 
36571 
36572 
36580 


36581 
36592 
36608 
36629 
36630 
36632 
36659 
36683 
36702 
36732 
36746 
36751 
36779 


36780 


36803 

36888 
LBL-PUB— 

5353-Rev.1 


5354-Rev.1 


5401 
742/3-94 
759 
LRP— 
510/95 


LUNFD6-NFFK- 


1009 


LUTMDN-TMVK- 


5244 
MLM-— 
3802 
MPI-PH- 
94-81 
MPI-PhE- 
94-23 
95-02 
MS-TP1— 
94-14 
NAHRES— 
21 
22 
NEA-CSNI-R- 
94-11 
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Number 


20:14307 
20:14191 
20:13420 
20:14246 
20:13268 
20:13292 
20:13480 
20:14308 
20:13913 
20:13336 


20:13082 


20:13293 
20:14123 
20:13316 
20:13689 
20:13541 
20:13421 
20:13549 
20:12997 


20:14006 
20:14097 
20:14326 
20:13387 
20:13914 
20:13328 
20:14159 
20:13269 
20:13317 
20:14394 
20:14160 
20:13318 
20:13843 


20:12301 


20:14327 
20:13915 


20:12302 
20:12303 
20:14602 
20:13550 
20:13025 
20:14517 
20:14328 
20:12842 
20:13728 


20:14273 


20:14269 
20:14309 


20:14203 


20:14007 
20:14020 


20:12968 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
; NTIS; GPO Dep. 


; NTIS; INIS; GPO Dep. 
; NTIS; INIS; GPO Dep. 


: NTIS; GPO Dep. 


; NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; GPO Dep. 
See DESY-94-201 


See DESY-94-191 


OSTI; NTIS (US Sales Only); INIS 


See DESY—94-223 


OSTI; NTIS (US Saies Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
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Number 


DE95006562 
DE95006569 
DE95006560 
DE95008448 
DE95006589 
DE95008355 
DE95006561 
DE95006564 
DE95006590 
DE95008491 


DE95006578 


DE95008356 
DE95006566 
DE95006588 
DE95006570 
DE95006571 
DE95008442 
DE95008443 
DE95008357 


DE95006586 
DE95009374 
DE95006567 
DE95008493 
DE95006573 
DE95008488 
DE95009375 
DE95008489 
DE95008487 
DE95008490 
DE95008485 
DE95008483 
DE95009376 


DE95009377 


DE95008358 
DE95009378 


DE95008501 
DE95008502 
DE9500891 1 
DE95006520 
DE95008482 
DE95626014 
DE95625738 
DE95625456 


DE95009537 


DE95755762 


DE95624196 
DE95624197 


DE95625168 


NEA-CSN-R- 


Distribution 
Category 


MF-414 
MF-412 
MF-414 
MF-414 
MF-414 
MF-401 
MF-410 
MF-414 
MF-405 
MF-413; 
MF-401 
MF- 
1600 
MF-401 
MF-403 
MF-404 
MF-404 
MF-414 
MF-414 
MF-414 
MF- 
1322 
MF-400 


MF-413 
MF-405 
MF-600 
MF-408 
MF-414 
MF-404 
MF-401 
MF-413 
MF-414 
MF-411 
MF- 
2010 
MF- 
2010 
MF-413 
MF-605 
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MF-400 
MF-414 
MF-400 
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20:13010 


20:13883 


20:12616 


20:13111 


20:13011 


20:13778 


20:13779 


20:13780 


20:14699 


20:13012 


20:13034 


20:13112 


20:12987 


20:12701 


20:14700 


20:12726 


Source of 
Availability 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F, 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F, 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F, 1-1, 3-chome, 
Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 
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DE95759260 
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20:13052 
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20:12846 
20:12304 
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20:12306 
20:12307 
20:12308 
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Source of 
Availability 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


GPO 
Dep. 
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Number 


DE95625400 
DE95624793 


DE95625485 
DE95624806 
DE95625540 


DE95625401 
DE95625365 
DE95625366 
DE95625367 
DE95625368 
DE95625345 
DE95624772 


NREL/TP- 


Distribution 
Category 


20:12608 OSTI; NTIS DE95755183 
20:13041 OSTI; NTIS DE95755189 


20:14649 See ESTSC-000790C760000 
20:14657 See ESTSC/NRC—000825C01 7000 
20:14638 See ESTSC—0006431433 100 
20:14653 See ESTSC—000803IBMPC00 
20:14651 See ESTSC—000796IBMPC00 
20:14652 See ESTSC—000797D1 13400 
20:14656 See ESTSC—0008321303300 


20:14518 OSTI; NTIS; INIS DE95757801 
20:14519 OSTI; NTIS; INIS DE95757803 
20:14520 OSTI; NTIS; INIS DE95757804 
20:14521 OSTI; NTIS; INIS DE95757805 
20:14522 OSTI; NTIS; INIS DE95757806 
20:14523 OSTI; NTIS; INIS DE95757807 
20:14524 OSTI; NTIS; INIS DE95757808 
20:14579 OSTI; NTIS; INIS DE95757809 
20:14525 OSTI; NTIS; INIS DE95757810 
20:14526 OSTI; NTIS; INIS DE95757802 
20:14527 + OSTI; NTIS; INIS DE95757811 


20:13542 $OSTI; NTIS; INIS DE95757579 
NIRS-RSD-— 


102 20:13874 OSTI; NTIS; INIS DE95757834 


103 20:14023 OSTI; NTIS; INIS DE95757835 
NREL/CP- 


430-7215 20:12620 OSTI; NTIS; GPO Dep. .99: DE95004017 


NREL/SP- 
410-7689 20:12635 OSTI; NTIS; GPO Dep. : DE95004051 


NREL/TP- 
421-7501 20:12617  OSTI; NTIS; GPO Dep. ; DE95000287 


430-6742 20:12739 OSTI; NTIS; GPO Dep. i DE9401 1834 


430-7450 20:13113 OSTI; NTIS; GPO Dep. ; DE95004053 


441-6913 20:12713 OSTI; NTIS; GPO Dep. i DE95004034 
441-7390 20:12714 OSTI; NTIS; GPO Dep. : DE95000292 
442-6930 20:12715 OSTI; NTIS; GPO Dep. ; DE95004049 
442-7226 20:12716 OSTI; NTIS; GPO Dep. : DE95000295 
442-7388 20:12717 OSTI; NTIS; GPO Dep. : DE95000268 
462-5173 20:12998 OSTI; NTIS; GPO Dep. : DE95000211 
462-7549 20:13066 OSTI; NTIS; GPO Dep. ; DE95004035 


471-7022 20:12647 OSTI; NTIS; GPO Dep. : DE95000260 
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0750-Vol.41-No.1 
0837-Vol.14-No.4 
0940-Vol.13-No.4-Pt.1 
0940-Vol.13-No.4-Pt.3 
1465 

1482-Draft 


NUREG/CP- 


0143 


NUREG/CR- 


5462 
5927-Vol.2 
6116-Vol.9 
6143-Vol.6-Pt.1 
6143-Vol.6-Pt.2 
6240 

6242 
6244-Vol.1 
6244-Vol.2 
6244-Vol.3 
6257 
6264-Vol.1 
6264-Vol.2 
6273 

6276 

6284 
6291-Vol.1 
6293-Vol.1 
6293-Vol.2 
6311 


NUTEK-R- 


94-61 
94-62 
95-1 


NYSERDA- 


95-1 


95-2 


95-3 


OPR-ERM- 


9-1994 


ORISE- 


95006874 
95007001 
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6837 
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20:12836 
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20:12759 
20:12310 
20:12845 
20:12760 
20:12761 
20:12972 
20:12160 
20:12891 
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20:12973 
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20:12874 
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20:12550 
20:12974 


20:13781 
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20:12607 


20:13083 


20:13123 


20:12621 


20:13846 


20:14669 
20:13906 


20:13150 
20:12931 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


; NTIS; INIS 
; NTIS; INIS 
; NTIS; INIS 
; NTIS; INIS 


- GPO; NTIS 
- NTIS; INIS; GPO 
- NTIS; GPO; INIS 
: NTIS; INIS 
- NTIS; INIS 
l; NTIS; GPO; INIS 
: NTIS; INIS; GPO 
; NTIS; INIS; GPO 
‘ NTIS; INIS; GPO 
- NTIS; INIS; GPO 
: NTIS; INIS 


; NTIS; GPO; INIS 


; NTIS; GPO; INIS 

: INIS; NTIS; GPO 

; NTIS; INIS 

; NTIS; GPO; INIS 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; GPO; INIS 
OSTI; INIS; NTIS; GPO 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; GPO; INIS 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 (United States) 

OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 (United States) 

OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 (United States) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
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Report 
Number 


ORNL/CON-— 
388 


390 
399 
400 
406 
408 
ORNL/ER- 
244-D4 
251-D1 
273-D2 
274-D2 
281 


ORNL/ER/Sub- 
92-SK263/1-Rev.2 


ORNL/M- 
3733 
4021 
4068 
ORNL/MD/LTR- 
8 


ORNL/Sub- 
84-89650/2 


86-22049/2 
87-SB045/2 
88-SC203C/1 
89-SD630C/1 
90-SG151/1 
91-SG341/1 


ORNL/TM— 
12723 


12738 


12812 
12827 
12831 
12845 
12846 


Abstract 

Number 

20:13053 
20:13040 
20:13054 
20:13055 
20:12999 
20:13056 
20:12510 
20:12511 
20:12239 


20:12240 
20:12473 


20:12311 


20:12932 


20:13230 


20:12157 


20:12312 


20:12983 


20:13231 


20:13140 


20:12977 


20:12748 


20:13232 


20:13233 


20:13084 


20:13142 


20:13847 
20:13101 
20:12933 
20:12581 
20:12624 


20:12551 


20:13201 
20:13102 
20:14162 


20:14530 
20:12313 
20:12161 


20:13907 
20:13013 


Source of 
Availability 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See DOE/OR-01-1282-D4 
See DOE/OR-01-1292-D1 
See DOE/OR-01-1312-D2 
See DOE/OR-01-1313-D2 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


See DOE/RW-0006-Rev.10 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


See NUREG/CR-6284 
OSTI; NTIS; GPO Dep. 


OSTIi; NTIS; INIS; GPO Dep. 


See NUREG/CR-€6273 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 
DE95007292 
DE95008101 
DE95005737 
DE95008649 
DE95007604 


DE95008209 


DE95005735 


DE95008650 


DE95005700 
DE95007291 


DE95008098 


DE95008103 
DE95005760 
DE95005761 
DE95008102 
DE95008104 
DE95005759 


DE95007290 


DE95006796 
DE95005695 
DE95008394 
DE95005696 
DE95008653 


DE95008656 


DE95007124 


DE95008655 
DE95007289 


DE95009184 
DE95008389 
DE95008657 


DE95008100 
DE95008651 


ORNL/TM- 


Distribution 
Category 


MF-411 
PC-427 
MF-902 
MF- 
2000 
MF-408 
MF-600 
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ORNL/TM- 
Report 
Number 


12920 
12921 


OUP- 
94-20 
94-21 
94-22 
94-23 
94-24 


1100-94-003 
PNL- 
10092-Rev.2 
10175 
10357-Vol.2 
10379 


10452 
10459 


10474 
10476 
10486 
10490 
4988 

5924 
8789-Add.1 
9065-Vol.3 
9811 
9814-Rev.2 


PNL-SA- 
23732 


23770 
23961 
23974 
24036 


24126 
24159 


24377 
24429 
24458 
24530 


24532 
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Abstract 
Number 


20:13356 
20:13085 


20:13690 
20:14310 
20:14329 
20:13691 
20:14395 
20:14192 
20:14616 


20:13792 
20:13794 


20:14498 
20:14499 
20:14568 
20:12314 


20:12242 
20:12316 


20:13086 


20:12317 


20:13783 
20:13875 


20:12552 
20:13115 
20:12318 
20:12319 
20:12894 
20:12934 
20:13782 
20:13114 
20:12988 


20:12315 


20:13087 


20:12320 


20:13124 


20:12978 


20:12553 


20:12162 
20:12321 


20:13125 


20:12322 


20:12163 


20:13088 


20:13089 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See UCRL-ID—116384 
See UCRL-ID—119098 


See DOE/ER/54109-T4 
See DOE/ET/51013—307 
See DOE/ET/51013-308 


OSTI; 


NTIS; INIS 


See DOE/RL-92-61-Rev.2 


OST; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


Order 
Number 


DE95008658 
DE95008654 


DE95625332 
DE95625693 
DE95625711 
DE95625323 
DE95625787 
DE95624790 
DE95625486 


DE95757546 


DE95008920 
DE95007262 
DE95008921 


DE95008023 
DE95008085 


DE95008492 
DE95008625 
DE95008626 
DE95008627 
DE95006508 
DE95006353 
DE95008703 
DE95008341 
DE95005757 


DE95009410 


DE95007279 
DE95007800 
DE95007156 
DE95008928 
DE95007281 


DE95007748 
DE95007756 


DE95007258 
DE95007797 
DE95008930 
DE95008929 


DE95008931 


Distribution 
Category 


MF-406 
MF- 
1600 


MF- 
2030 
MF- 
1600 
MF- 
2020 
MF-402 
MF- 
2000 
MF- 
2070 
MF- 
2020 
MF- 
2030 
MF- 
2030 
MF-502 
MF-520 
MF-902 
MF- 
1600 
MF- 
1340 
MF- 
2030 


MF- 
1416 
MF- 
2020 
MF- 
1600 
MF- 
1322 
MF- 
2050 
MF-510 
MF- 
2040 
MF- 
1330 
MF- 
2030 
MF-510; 
MF-501 
MF- 
1322 
MF-406 





Report 
Number 


24602 
24609 
24633 
24647 
24828 


24841 
24843 


24991 


25014 
25062 
25069 


25142 
25149 
25194 
25328 
25348 
25387 


25416 
25462 
25504 
25549 
25672 
25782 

PNRI-C(HP)— 
94006 

PNRE-E(EN)- 
94005 

PPPL- 

3051 
3052 
3053 
3054 
3055 
3056 
3057 
3058 
3061 
3062 


3064 


Abstract 
Number 


20:13126 
20:13090 
20:13692 
20:14701 
20:14455 


20:13202 
20:12323 


20:13848 
20:13091 
20:13849 
20:12989 
20:12324 


20:12474 


20:13092 
20:13065 
20:13000 
20:13035 
20:13026 
20:13014 
20:13411 
20:14617 
20:13784 
20:13116 
20:13876 
20:13884 
20:12618 
20:12325 
20:12326 
20:13319 
20:13400 
20:12164 
20:14531 
20:14532 
20:14533 
20:14583 
20:14534 
20:14535 
20:14536 
20:14537 
20:14538 
20:14584 


20:14539 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


‘5 
89 


ek ik th ot ot 


mm mmmmm oO 
88 88888 


—_— 


—_ 


mmm mmmmmm mmm m 
—_— — ee SS ae 


mm m 
8 8 8 


S88 888888 888 8 


Order 
Number 


DE95007278 
DE95007277 
DE95007751 
DE95009006 
DE95008934 


DE95007749 
DE95007752 


DE95007753 
DE95008925 
DE95007802 
DE95008961 
DE95008959 


DE95008960 


DE95007750 
DE95007755 
DE95007754 
DE95007798 
DE95007801 
DE95007805 
DE95008932 
DE95008924 
DE95007259 
DE95008926 
DE95008927 
DE95004956 
DE95007799 
DE95007804 
DE95008933 
DE95007803 
DE95625150 
DE95625115 
DE95009387 
DE95009407 
DE95008706 
DE95009388 
DE95008719 
DE95008717 
DE95008718 
DE95008716 
DE95008713 
DE95008712 


DE95009392 


PPPL- 


Distribution 
Category 


MF-S00 
MF-920 
MF-904 
MF-700 
MF-404; 
MF-405 
MF-404 
MF- 
2010; 
MF- 
2070 
MF- 
1245 
MF- 
1322 
MF- 
2010 
MF- 
1340 
MF- 
2080 
MF- 
2020; 
MF- 
2050 
MF- 
1600 
MF-110 
MF-902 
MF- 
1600 
MF-400 
MF-402 
MF-528 
MF-500 
MF-402 
MF- 
2060 
MF-402 
MF-408 
MF- 
1414 
MF- 
2020 
MF- 
2020 
MF-401 


PC-420; 
PC-426 
PC-427 
PC-427 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
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PPPL- 


Report 
Number 


3065 


3066 


3088 
3089 


3090 
PSI- 
1154/TR-1352 
95-05 
95-06 
PTB-N- 
20 
PTB-Re— 


95-003 

REX- 
161 

RFP- 
4910 

RISO-R- 
779(EN) 

RL- 
2-8 
5-0 

RUB-E- 
86 
88 

SAND- 
91-2409C 
91-2802-Vol.2 
92-0983 
93-0349 
93-1704 
93-1875C 
93-2440-Vol.6-Pt.1 
93-2440-Vol.6-Pt.2 
93-3920 


93-7094 
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Abstract 
Number 


20:14540 
20:14541 
20:14542 
20:14543 
20:14585 
20:14544 
20:14545 
20:14586 
20:14587 
20:14588 
20:14546 
20:14589 
20:14547 
20:14548 
20:14549 
20:14590 
20:14550 
20:13378 
20:12895 
20:12327 
20:14396 
20:13693 
20:12727 
20:12953 
20:14240 
20:12935 
20:12475 
20:14456 


20:12936 
20:12937 


20:13062 
20:13063 


20:13785 
20:12310 
20:13850 
20:13295 
20:12165 
20:13270 
20:12760 
20:12761 
20:13735 


20:13786 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

See DOE/ER/14257—1 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS 

See DOE/ER/13045-T2 

See DOE/ER/40757-061 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 

See NUREG/CR-5927-Vol.2 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

See NUREG/CR-6143-Vol.6-Pt.1 
See NUREG/CR-6143-Vol.6-Pt.2 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


Order 
Number 


DE95008710 
DE95008709 
DE95008708 
DE95009406 
DE95009389 
DE95009391 

DE95008707 
DE95009393 
DE95009400 
DE95009399 
DE95009398 
DE95009403 
DE95009396 
DE95009386 
DE95009397 
DE95009409 
DE95009408 
DE95625475 
DE95625369 
DE95764309 
DE95764624 


DE95755134 


DE95624280 
DE95007621 
DE956261 14 


DE95008467 
DE95006539 


DE95764593 
DE95764592 


DE95005459 
DE95007718 
DE95007710 
DE95006705 
DE95006303 
DE95007712 


DE95004960 


Distribution 
Category 


PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-426 
PC-420; 
PC-424 
PC-427 


MF-702 


MF-703 
MF-704 
MF-722 
MF-704 


MF-706; 
MF-707 
MF-630 





Report 
Number 


94-0844 


94-1300C 
94-1367C 
94-1453-Vol.1 
94-1453-Vol.2 
94-1453-Vol.3 
94-1588C 


94-1731C 
94-1931 
94-2000C 
94-2049C 
94-2128 


94-2146C 


Abstract 
Number 


20:13117 


20:14584 
20:13422 
20:12891 
20:12892 
20:12893 
20:12636 


20:13234 
20:14618 
20:12979 
20:13271 
20:12328 


20:13720 


Source of 
Availability 


OSTI; NTIS; 


GPO Dep. 


See PPPL-3062 


OSTI; NTIS; 


GPO Dep. 


See NUREG/CR-6244-Vol.1 
See NUREG/CR-6244-Vol.2 
See NUREG/CR-6244-Vol.3 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


GPO Dep. 


GPO Dep. 
INIS; GPO Dep. 
GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 


GPO 
Dep. 


E 1.99: 


E 1.99: 


Order 
Number 


DE95009662 


DE95008507 


DE95005424 


DE95006807 
DE95008523 
DE95007757 
DE95007744 
DE95008153 


DE95008538 


SAND- 


Distribution 
Category 


PC- 
2020 


MF-704 


94-2193C 20:13721 OSTI; NTIS; GPO Dep. 


DE95008540 
94-2266C 20:12329 OSTI; NTIS; INIS; GPO Dep. 


DE95007729 


94-2288C 20:13272 OSTI; NTIS; GPO Dep. 


94-2292C 20:13273 OSTI; NTIS; GPO Dep. 
94-2299C 20:13320 OSTI; NTIS; GPO Dep. 
94-2316 20:12762 OSTI; NTIS; INIS; GPO Dep. 
94-2348C 20:12330 OSTI; NTIS; INIS; GPO Dep. 


DE95006324 
DE95006323 
DE95006812 
DE95006405 
DE95007730 


e888 888 88888 


mmmm im 
a a ee 


94-2387 20:13851 OSTI; NTIS; INIS; GPO Dep. DE95008152 


mm 


94-2388 20:13027 OSTI; NTIS; INIS; GPO Dep. 


_ 


Seesss8 8 8 8 


DE95006502 


94-2407C 


20:13423 OSTI; NTIS; GPO Dep 
94-2417C 


20:13235 OSTI; NTIS; GPO Dep. 
94-2451C 20:13357  OSTI; NTIS; GPO Dep. 
94-2464C 20:13424 OSTI; NTIS; GPO Dep. 
94-2474 20:13148 OSTI; NTIS; GPO Dep. 
94-2478C 20:13274 OSTI; NTIS; GPO Dep. 
94-2544C 20:13425 OSTI; NTIS; GPO Dep. 


DE95008539 
DE95007743 
DE95008816 
DE95008511 
DE95007719 
DE95008157 
DE95008155 


E 1 
1 
mt 
E 1 
eT 
E1 
e1 


94-2546C 20:12331 OSTI; NTIS; GPO Dep. 


DE95008546 
94-2569C 20:13275 OSTI; NTIS; GPO Dep. 


DE95008506 


—- ot 


94-2590C 20:12554 OSTI; NTIS; INIS; GPO Dep. 


— 


DE95006811 


94-2629 20:12555 OSTI; NTIS; INIS; GPO Dep. 
94-2630 20:12556 OSTI; NTIS; INIS; GPO Dep. 
94-2631 20:12557  OSTI; NTIS; GPO Dep. 
94-2693 20:14124 OSTI; NTIS; GPO Dep. 
94-2704C 20:12718 OSTI; NTIS; GPO Dep. 


DE95007647 
DE95008176 
DE95008197 
DE95007713 
DE95004770 


— ik tk ot et 


94-2738 20:13028 OSTI; NTIS; GPO Dep. 
94-2759 20:13736 OSTI; NTIS; GPO Dep. 


94-2784C 
94-2823C 


DES95007723 
DE95007711 


—_ 


20:13426 OSTI; NTIS; GPO Dep. 
20:13427 OSTI; NTIS; GPO Dep. 
94-2852C 20:12332 OSTI; NTIS; INIS; GPO Dep. 
94-2860C 20:13358  OSTI; NTIS; INIS; GPO Dep. 
94-2872 20:13737  OSTI; NTIS; GPO Dep. 
94-2878C 20:13428 OSTI; NTIS; GPO Dep. 
94-2931C 20:12333 OSTI; NTIS; INIS; GPO Dep. 
94-2965C 20:13118 OSTI; NTIS; GPO Dep. 
94-3012 20:13852 OSTI; NTIS; GPO Dep. 


DE95006325 
DE95008516 
DE95008513 
DE95008512 
DE95007715 
DE95008518 
DE95008514 
DE95004774 
DE95007759 


eee eh ek tk tk ot ot 


94-3039 20:14670 OSTI; NTIS; GPO Dep. 


94-3046C 20:13203 OSTI; NTIS; GPO Dep. 
94-3094 20:13738 OSTI; NTIS; GPO Dep. 
94-3096 20:14671 OSTI; NTIS; GPO Dep. 
94-3123 20:12476 OSTI; NTIS; INIS; GPO Dep. 


= 


DE95007722 


DE95004767 
DE95007648 
DE95007717 
DE95007760 


8 8888 8 888888888 88 88888 8 BB 


m mmmm m mmmmmmmmm mm mmmm im m mm 


94-3130 20:14429 OSTI; NTIS; INIS; GPO Dep. 


_ 


DE95007720 
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SAND- 


Report 
Number 


94-3146 
94-3172 
94-3178 
94-3187C 
94-3279C 
95-0014 


95-0225 
95-0229 


95-0241C 
95-0242C 


95-0271C 
95-0272C 


95-0274C 
95-0280C 
95-0281C 
95-0289C 


95-0290C 


95-0307C 
95-0309C 
95-0331C 


95-0339 

95-0341C 
95-0343C 
95-0344C 


95-0345C 


95-0346C 
95-0350C 
95-0378C 


95-0391C 
95-0392C 
95-0393C 
95-0394C 
95-0436C 


95-0446C 
95-0455C 
95-0468C 


95-0472C 
95-0482C 
95-0493C 
95-8451C 
95-8458C 
95-8475C 
95-8503C 


SGC-R- 
56 
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Abstract 
Number 


20:13236 
20:14672 
20:12605 
20:14441 
20:14673 
20:13029 
20:13276 
20:13429 
20:12991 
20:13430 


20:13277 
20:12334 


20:12335 


20:12649 
20:13388 
20:13278 


20:13359 
20:13360 


20:12336 
20:12337 


20:13431 
20:13204 
20:13205 
20:13877 


20:12338 


20:13432 
20:13237 
20:12702 


20:14619 
20:13361 
20:13279 
20:13853 


20:14674 


20:12576 
20:13238 
20:13321 


20:13239 
20:13280 
20:13281 
20:13433 
20:12339 


20:13706 
20:13434 
20:13240 


20:13722 
20:13435 
20:14675 
20:13787 
20:13436 
20:13788 
20:13789 


20:13119 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS 


mmm m mmmm m m mm mmm m mm mmm mmmmmmm oD 
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mmm mmmmm mmm m mmmm 
—a wt ot et et 
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S8888ss 


Bs 
© 
© 


8 8888 8 8 88 BBs 


si ot of 
838 


Order 
Number 


DE95006457 
DE95006159 
DE95008188 
DE95008509 
DE95008542 
DE95007714 
DE95008527 
DE95006818 
DE95006810 
DE95007745 


DE95006806 
DE95006458 


DE95008548 


DE95008192 
DE95008822 
DE95008187 


DE95008549 
DE95008440 


DE95008533 
DE95008531 


DE95007758 
DE95007742 
DE95007741 
DE95008532 


DE95007728 


DE95008154 
DE95008159 
DE95008818 


DE95008797 
DE95008510 
DE95008175 
DE95008547 


DE95008551 


DE95008515 
DE95008161 
DE95008158 


DE95008162 
DE95008174 
DE95008536 
DE95008519 
DE95008529 


DE95008535 
DE95008534 
DE95008508 


DE95008525 
DE95008526 
DE95008820 
DE95006498 
DE95006499 
DE95006501 
DE95007640 


DE95755177 


Distribution 
Category 


MF-706 
MF-906 
MF-607 
MF-704 
MF-705 
MF-900 
MF-706 
MF-704 
MF-401 
MF-704; 
MF-404 
MF-704 
MF- 
2010 
MF- 
2020 
MF-607 
PC-400 
MF- 
1210 
MF-705 
MF-705; 
MF-706 
MF-721; 
MF-702 
MF-702; 
MF-701 
MF-705 
MF-704 
MF-404 
MF- 
2070 
MF- 
2070 
MF-706 
MF-704 
MF- 
1243; 
MF-121 
MF-900 
MF-706 
MF-401 
MF- 
2070 
MF-707; 
MF-706 
MF-706 
MF-404 
MF-701; 
MF-704 
MF-404 
MF-131 
MF-704 
MF-701 
MF- 
2020 
MF-706 
MF-706 
MF- 
1402; 
MF-704 
MF-706 
MF-706 
MF-705 
MF-704 
MF-410 
MF-402 
MF-512; 
MF-402 





Report 
Number 


SISSA-REF-— 

17/95EP 
SLAC-PUB- 

6509 

6576 

6629 

6667 

6703 

6726 

95-6738 

95-6756 

95-6759 

95-6771 
SLU-MLE-EXS— 

12 
SLU-VKL-UPP-— 

173 
SLU-VNL-R- 

192 
SLU-VV-EKOHYD- 

32 

35 
SR/CNEAF- 

95-01 


94-18 

95-02 
STUK-YTO-TR- 

48 

49 

57 

64 

72 

75 
SUBJ/CAT-— 

1994/LS. 
SVF- 

525 

526 

527 

528 
TVA- 

95008553 

95008554 
UCB-PTH- 

95/01 
UCD- 

95-2 

95-4 
UCRL- 

50027-93 

52000-94-11 
UCRL-CR- 

119570 
UCRL-ID- 

108175 

116384 

116621 

116890 


Abstract 
Number 


20:14223 


20:14248 
20:14311 
20:13482 
20:14312 
20:13463 
20:13543 
20:14193 
20:13481 
20:13694 
20:14247 


20:13854 
20:12622 
20:13855 


20:13856 
20:13878 


20:12166 


20:12938 
20:12939 
20:12940 
20:12941 


20:12558 


20:14058 
20:12340 
20:13695 
20:14059 
20:12341 
20:12342 


20:13401 
20:13402 
20:12875 
20:13790 
20:12577 
20:14060 


20:14609 


20:13127 
20:13206 
20:13857 
20:13015 


20:12627 
20:12728 


20:14159 


20:14240 
20:14282 


20:12477 
20:13030 


20:12559 


20:13791 
20:13792 
20:13858 
20:13793 


Source of 
Availability 


See IC—95/12 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See INIS-mf—14474 


OSTI; NTIS; INIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LBL-36659 


See DOE/ER/40757-061 
See DOE/ER/40757-060 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; INIS; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


nomOmMmMmmMmmnmmm 
eee et et et 


8888888888 


$888 8 88 


Order 
Number 


DE95005941 
DE95008136 
DE95008592 
DE95008591 
DE95008590 
DE95008137 
DE95008596 
DE95008595 
DE95008594 
DE95008593 


DE95755181 
DE95755197 
DE95755178 


DE95755179 
DE95755180 


DE95007594 


DE95002375 
DE95002444 
DE95002445 
DE95002446 


DE95006763 


DE95624910 
DE95625370 
DE95625312 
DE95624892 
DE95625371 
DE95625372 


DE95625151 
DE95625152 
DE95625169 
DE95624887 
DE95625469 
DE95624846 


DE95755191 
DE95755192 
DE95755193 
DE95755194 


DE95008553 
DE95008554 


DE95006428 
DE95007779 


DE95008067 


DE95008342 
DE95008343 
DE95009379 
DE95008586 


UCRL-ID- 


Distribution 
Category 


MF-403 
MF-402 
MF-702 
MF-402; 
MF-405 
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UCRL-ID- 


Report Abstract Source of Order Distribution 
Number Number Availability Number 


Category 


117405 20:14676 OSTI; NTIS; GPO Dep. DE95010206 MF-900 


m 
_ 


117418 
117982 
118340 
118356 
118389 
118672 
118743 


118926 


118969 
119098 
119104 
119123 
119478 
119527 
119528 
119552 
119561 

119563 
119576 
119658 


119803 
119971 
120258 
120424 


UCRL-JC— 


113102 
114681-Rev.1 
115491-Rev.1 
115909 


115965 
116696 
116965 
116967 
117153 


117476 
117564 
117666 


117673 
117776 
117918-Rev.1 
117918-Rev.2 
117938-Rev.1 
117939 


118213 
118285 
118288 
118306 
118312 
118361 
118385 
118624 
118673 
118714 
118730 
118890 


118934 
118936 
118999 
119040 
119050 
119116 


20:12160 
20:13696 
20:13362 
20:13697 
20:13149 
20:13729 
20:12578 


20:12343 


20:13730 
20:13794 
20:13795 
20:13796 
20:13739 
20:14677 
20:14678 
20:13740 
20:13741 
20:13797 
20:14620 
20:12143 


20:14194 
20:14603 
20:13207 
20:14679 


20:13908 
20:13742 
20:14591 
20:14551 


20:14592 
20:14680 
20:14495 
20:14593 
20:12344 


20:13698 
20:13886 
20:13887 


20:14125 
20:14430 
20:13138 
20:13139 
20:13137 
20:14552 


20:13707 
20:13798 
20:13322 
20:13389 
20:13323 
20:12139 
20:12345 
20:14681 
20:14594 
20:13699 
20:14682 
20:13363 


20:14061 
20:14062 
20:14595 
20:13723 
20:13120 


See NUREG/CR-6242 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


ee ee ae ee ee 
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ah ah ok od 


mmmmm mmmm 
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a ee ee ee ee ee 


DE95008329 
DE95008587 
DE95008588 
DE95009381 
DE95008344 
DE95008812 


DE95006431 


DE95009330 
DE95008589 
DE95006436 
DE95006430 
DE95006380 
DE95009383 
DE95009384 
DE95006381 
DE95006382 
DE95006429 
DE95006383 
DE95008345 


DE95009385 
DE95009329 
DE95009331 
DE95008747 


DE95008072 
DE95008444 
DE95008052 
DE95008075 


DE95008056 
DE95008076 
DE95007964 
DE95007965 
DE95008380 


DE95008810 
DE95008054 
DE95008057 


DE95008055 
DE95008379 
DE95008053 
DE95008060 
DE95008069 
DE95008070 


DE95008829 
DE95008377 
DE95008376 
DE95008796 
DE95008375 
DE95008811 
DE95008378 
DE95008080 
DE95008058 
DE95007963 
DE95008382 
DE95008457 


DE95006435 
DE95006434 
DE95008064 
DE95008809 
DE95008373 


MF-705 
MF-706 
MF-700 
MF-900 
MF-700 
MF-523; 
MF-515 
MF- 
2030 
MF-901 
MF-402 
MF-902 
MF-403 
MF-702 
MF-905 
MF-S05 
MF-702 
MF-702 
MF-902 
MF-700 
MF-700; 
MF-701 
MF-905 
MF-700 
MF-704 
MF-702; 
MF-705 


MF-705 
MF-900 
MF-420 
MF-420; 
MF-405 
MF-700 
MF-905 
MF-406 
MF-422 
MF- 
2060 
MF-706 
MF-405 
MF-408; 
MF-405 
MF-706 
MF-413 
MF-900 
MF-705 
MF-900 
MF-426; 
MF-706 
MF-900 
MF-700 
MF-706 
MF-906 
MF-706 
MF-123 
MF-900 
MF-905 
MF-420 
MF-406 
MF-705 
MF- 
2020 
MF-907 
MF-907 
MF-420 
MF-3900 
MF-906 


esses Sesseeesssss Bsssee 888 ssess 
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20:12346 OSTI; NTIS; INIS; GPO Dep. DE95006432 MF-814 
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Report 
Number 


119133 


119206 
119307 
119309 
119340 
119454 
119460 
119489 
119573 


119717 
119872 


USGS/OFR- 
94-317 
UTNL-R- 
0314 
0315 
UdeM-GPP-TH-— 
94-09 


VTT-SYMP- 
144 
VYH-JULK-— 
A188 
WHC-EP— 
0807 
0831 
0840 
0847 
WHC-MR- 
0488 
0492 


WHC-SA- 
2595 


2613 
2617 
2625 
2628 
2639 
2651 
2696 
2810 


WHC-SD-534-CSWL- 
001-Rev.2 


WHC-SD-631-ATR- 
006 


Abstract 
Number 


20:12347 
20:13390 
20:14553 
20:14554 
20:14555 
20:12019 
20:13859 
20:14683 
20:12695 
20:13860 
20:14127 
20:13727 
20:14188 
20:12348 


20:14621 
20:14622 


20:14273 
20:12167 
20:12005 
20:13799 
20:13879 
20:12560 
20:12349 
20:12478 


20:12350 


20:12896 


20:12351 


20:12352 
20:12353 
20:12354 
20:12355 
20:12168 
20:12356 
20:12357 
20:12358 


20:12561 


20:14684 


20:12562 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LBL-36135 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See DESY-94-201 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS 

OSTI; NTIS; INIS 


OST; NTIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


mmm mmmmmmmm 


—_ bh ot 


me eh ek ek eh eh dk 


Order 
Number 


DE95008369 
DE95008808 
DE95008079 
DE95008068 
DE95008078 
DE95008061 
DE95008065 
DE95008458 
DE95008066 
DE95008831 


DE95008374 
DES5009669 


DE95007192 


DE95757832 
DE95757831 


DE95763044 
DE95755118 
DE95755135 
DE95755125 
DE95005470 
DE95005600 
DE95007773 


DE95007772 


DES5009144 


DE95008460 


DE95007186 
DE95007776 
DE95007778 
DE95007775 
DE95007777 
DE95007780 
DE95007774 
DE95006768 


DE95009091 


DE95008814 


DE95007177 


WHC-SD-631-ATR- 


Distribution 
Category 


MF- 
2020 
MF-900 
MF-910 
MF-412 
MF-910 
MF-117 
MF-905 
MF-705 
MF- 
1241 
MF-902 
MF-700 
MF-900 


MF- 
2030 
MF- 
2030 
MF- 
2070 
MF- 
2030 


MF-800; 
MF-802; 
MF-810 
MF- 
2030 


MF- 
2030 
MF- 
2030 
MF- 
2020 
MF- 
2020 
MF- 
2000 
MF- 
2030 
MF- 
2020 
MF- 
2030 
MF- 
2010 


MF- 
2030 


MF- 
2050 
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WHC-SD-CP-ES— 


Report 
Number 


Abstract 
Number 


Source of 
Availability 


Order 
Number 


Distribution 
Category 


WHC-SD-CP-ES— 
166 20:12359 OSTI; NTIS; INIS; GPO Dep. ; DE95007227 MF- 


2020 
WHC-SD-CP-OMM-— 


003-Rev.1 20:14685 OSTI; NTIS; INIS; GPO Dep. .99: DE95006766 MF- 


2050 
WHC-SD-CP-PLN—- 


027-Rev.1 20:12360 OSTI; NTIS; INIS; GPO Dep. : DE95008465 MF- 


2070 
028 20:12361  OSTI; NTIS; INIS; GPO Dep. :  DE95006849 MF- 
2050; 
MF- 


2070 
WHC-SD-CP-TC— 


032-Rev.1 20:12362 OSTI; NTIS; INIS; GPO Dep. : DE95007224 MF- 


2020 
WHC-SD-EN-AP-— 


165 20:12363 OSTI; NTIS; GPO Dep. : DE95007786 MF- 


2070 
WHC-SD-EN-DP— 


071-Rev.1 20:12479 OSTI; NTIS; INIS; GPO Dep. : DE95008451 MF- 


2010 
WHC-SD-EN-TI- 


296 20:12563 OSTI; NTIS; INIS; GPO Dep. ; DE95008475 MF- 


2070 
WHC-SD-ER3641-OTP- 


001-Rev.1 20:12364 OSTI; NTIS; INIS; GPO Dep. : DE95009104 MF- 


2030 
WHC-SD-FF-CDR- 


006 20:12169 OSTI; NTIS; INIS; GPO Dep. ; DE95008047 MF- 


2050 
WHC-SD-FF-ER- 


101 20:12170 OSTI; NTIS; INIS; GPO Dep. : DE95008499 MF- 


2030 
102 20:12171 OSTI; NTIS; INIS; GPO Dep. : DE95007782 MF- 


2030 
WHC-SD-FF-SSP- 


054 20:12172 OSTI; NTIS; INIS; GPO Dep. DE95006710 MF-406; 


MF-407 
WHC-SD-FF-TA-— 


034 20:13364 OSTI; NTIS; INIS; GPO Dep. : DE95006848 MF- 


2050 
WHC-SD-GN-CSWD-— 


20010 20:14702 OSTI; NTIS; GPO Dep. .99: DE95008427 MF- 


2020 
20012-Rev.1 20:14703 OSTI; INIS; NTIS; GPO Dep. .99: DE95006709 MF-300 
30072 20:14623 OSTI; NTIS; GPO Dep. E 1.99: DE95008426 MF- 


2020 
WHC-SD-GN-ICD- 


20001 20:12173 OSTI; NTIS; INIS; GPO Dep. .99: DE95007181 MF- 


2050 
WHC-SD-LEF-PLN- 


001 20:12365 OSTI; NTIS; INIS; GPO Dep. ; DE95009143 MF- 


2070 
WHC-SD-LEF-QAPP- 


001 20:12366 OSTI; NTIS; INIS; GPO Dep. : DE95009157 MF- 


2010 
WHC-SD-LEF-TS— 


001-Rev.1 20:12480 OSTI; NTIS; INIS; GPO Dep. .99: DE95007226 MF- 


2000 
WHC-SD-LL-ATP- 


022 20:12980 OSTI; NTIS; INIS; GPO Dep. [ DE95006708 MF- 


2000 
024 20:12981 OSTI; NTIS; INIS; GPO Dep. ; DE95008836 MF- 


2000 
WHC-SD-LL-ATR- 


020 20:13365 OSTI; NTIS; INIS; GPO Dep. : DE95006832 MF- 


2000 
WHC-SD-NR-TE 


051-Rev.1 20:12564 OSTI; NTIS; INIS; GPO Dep. : DE95007790 MF-500 
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Report 
Number 


WHC-SD-PRP-HA- 
001-Rev.2 


WHC-SD-SNF-ATP-— 
004 


WHC-SD-SNF-CM— 
002 


WHC-SD-SNF-CMD-— 
001 


WHC-SD-SNF-DA-— 
005 


WHC-SD-SNF-DQO- 
001 


002 
003 


WHC-SD-SNF-FRD- 
001 

WHC-SD-SNF-PD- 
009 


WHC-SD-SNF-PLN- 
004 


WHC-SD-SNF-SD- 
003-Vol.1 


WHC-SD-SNF-TC-— 
002 


WHC-SD-SNF-TH- 
006 


010 
012 


WHC-SD-SNF-TP- 
012 


WHC-SD-SNF-TRP-— 
002 


003 


WHC-SD-SNF-WP-— 
012 


WHC-SD-SP-ER- 
003 
WHC-SD-SQA-CSA- 
20379 
20390 
20391 
WHC-SD-SQA-TA- 
20010-Rev.1 


WHC-SD-T100-FDC— 
001-Rev.1 


WHC-SD-TP-OTP_— 
001 

WHC-SD-TP-RPT— 
013-Rev.1 


Abstract 
Number 


20:12565 


20:12367 


20:12368 


20:12174 


20:12369 


20:12370 


20:12371 


20:12175 


20:12372 


20:12373 


20:12374 


20:12375 


20:12942 


20:12176 


20:12177 


20:12376 


20:12943 


20:12377 


20:12178 


20:12179 


20:12975 
20:13366 
20:13367 
20:12180 


20:12566 


20:12567 


20:13368 


20:12181 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


E 1.99: 


E 1.99: 


Order 
Number 


DE95006850 


DE95005678 


DE95007189 


DE95009151 


DE95008886 


DE95007785 
DE95008473 


DE95008429 


DE95005675 


DE95008875 


DE95008428 


DE95009148 


DE95008891 


DE95006651 
DE95007783 


DE95008833 


DE95008474 


DE95007228 


DE95008802 


DE95007225 


DE95009097 
DE95007784 
DE95008028 
DE95008430 


DE95007223 


DE95009096 


DE95008498 


DE95007222 


WHC-SD-TP-RPT-— 


Distribution 
Category 


MF- 
2010 


MF- 
2020 


MF- 
2050 


MF- 
2050 


MF- 
2020 


MF- 
2070 
MF- 
2070 
MF- 
2070 


MF-510 


MF- 
2000 


MF- 
2070 


MF- 
2000 


MF- 
2000 


MF- 
2070 
MF- 
2070 
MF- 
2070 


MF- 
2070 


MF- 
2070 
MF- 

2070 


MF- 
2070 


MF-501 
MF-714 
MF-714 
MF-610 


MF- 
2070 


MF- 
2000 


MF-722 


MF-513 
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WHC-SD-TPWP- 


Report 


Number 


WHC-SD-TPWP-— 
001 


WHC-SD-W007H-FDC— 
001-Rev.3 


WHC-SD-W025-ATP-— 
002 


WHC-SD-W026-SDD- 
001 


WHC-SD-W049H-ATR- 
002 


WHC-SD-W049H-RRR- 
001 


WHC-SD-W059-FDC— 
002 


WHC-SD-W059-PSE- 
002 


WHC-SD-W151-ATP— 
001-Rev.1 


WHC-SD-W178-QAPP- 
001 


WHC-SD-W211-Ti- 
002 


WHC-SD-W236A-ES— 
004 

WHC-SD-W236A-TI- 
005 


010 


WHC-SD-W236B-DRD- 
001 


WHC-SD-W236B-HSP— 
001-Rev.1 

WHC-SD-W252-ACDR- 
001 


WHC-SD-W302-FDC-— 
001 


WHC-SD-W302-PSE- 
001 

WHC-SD-W320-DA- 
006 


WHC-SD-W320-PMP— 
001-Rev.3 


WHC-SD-W320-TRP— 
001 


002 


WHC-SD-W340-ANAL~ 
001-Rev.1 

WHC-SD-W367-FDC— 
001 

WHC-SD-WM-ATP_-— 
107-Rev.1 
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Abstract 
Number 


20:13369 


20:12378 


20:12379 


20:12380 


20:12381 


20:12382 


20:12383 


20:12384 


20:13700 


20:12385 


20:12568 


20:13208 
20:12386 


20:12387 


20:12388 


20:12389 


20:12390 


20:12391 


20:12392 


20:12182 


20:12393 


20:12394 


20:13370 


20:12395 
20:12396 


20:12397 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


Order 
Number 


DE95008027 


DE95006595 


DE95005680 


DE950091 14 


DE95005683 


DE95007193 


DE95008419 


DE95008879 


DE95006596 


DE95008855 


DE95009093 


DE95007194 
DE95006599 


DE95006600 


DE95007789 


DE95007220 


DE95006876 


DE95008423 


DE95006779 


DES95007788 


DE95005298 


DE95007787 


DE95008421 


DE95007229 
DE95008422 


DE95005681 


Distribution 
Category 


MF- 
2000 


MF- 
2020 


MF- 
2000 


MF- 
2020 


MF- 
2010 


MF- 
2000 


MF- 
2050 


MF- 
2050 


MF- 
2030 


MF- 
2010 


MF- 
2030 


MF-604 
MF- 
2050 
MF- 
2030 


MF- 
2020 


MF-600 


MF- 
2020 


MF- 
2030 


MF-630 


MF- 
2030 


MF- 
2030 


MF- 
2030 
MF- 
2030 
MF-620 
MF-500 


MF- 
2030 





Report 
Number 


WHC-SD-WM-ATR-— 
066 


091 
092 
093 
106 
117 


WHC-SD-WM-CMD- 
004 


WHC-SD-WM-CSDD- 
015 


WHC-SD-WM-CSRS— 
007-Rev.2 


WHC-SD-WM-DA- 
158 


160 
165 
167 
168 


WHC-SD-WM-DP- 
096 


097 


WHC-SD-WM-EL- 
003 


WHC-SD-WM-ER- 
392 


402 
415 


WHC-SD-WM-ES— 
300-Rev.1 


328 
335 
336 


WHC-SD-WM-ETP-— 
115 


143 


WHC-SD-WM-FDC— 
043 

WHC-SD-WM-ML- 
001 


WHC-SD-WM-OMM- 
015 


016 


Abstract 
Number 
20:12398 
20:12569 
20:12570 
20:12571 


20:13701 
20:12572 


20:12399 


20:12400 


20:12401 


20:12402 
20:12403 
20:12404 
20:12405 


20:12406 


20:13297 


20:12407 


20:12408 


20:13403 
20:12409 


20:12410 


20:12411 
20:12412 
20:12413 


20:12414 


20:12415 


20:12416 


20:13371 


20:12417 


20:12418 


20:12419 


Source of 
Availability 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


GPO 
Dep. 


WHC-SD-WM-OMM- 


Order 
Number 
DE95006828 
DE95007200 
DE95007199 
DE95007198 


DE95008026 
DE95005676 


DE95009105 


DE95008044 


DE95008880 


DE95008892 
DE95008477 
DE95008464 
DE95008462 


DE95008425 


DE95009158 


DE95009140 


DE95008481 


DE95008479 
DE95008414 


DE95008463 


DE95005533 
DE95007179 
DE95008410 


DE95008418 


DE95009146 


DE95008411 


DE95008037 


DE95009099 


DE95007188 


DE95008894 


Distribution 
Category 


MF- 
2030 
MF-706 
MF-706 
MF-706 
MF-706 
MF- 
205 


MF- 
2030 


MF- 
2030 


MF- 
2070 


MF- 
203 
MF- 
203 
MF- 
2030 
MF- 
2030 
MF- 
2030 


MF- 
2070 
MF- 
2070 


MF- 
2030 


MF- 
203 
MF- 
2070 


2020 


MF- 
2030 
MF- 
2030 
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WHC-SD-WM-PTR- 
Report 
Number 


WHC-SD-WM-PTR- 
013 


WHC-SD-WM-RD- 
052 


053 


WHC-SD-WM-RPT- 
098 


WHC-SD-WM-SDD- 
054 


WHC-SD-WM-SEL- 
012-Rev.4 


WHC-SD-WM-SP- 
008 


WHC-SD-WMN-TE- 
573-Rev.1 


685 
686 


WHC-SD-WM-TP- 
216 


228 
231-Rev.1 
240 


241 


284 
285-Rev.1 


286 


312 


313 
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Abstract 
Number 


20:12420 


20:12421 


20:12422 


20:12423 


20:12424 


20:12425 


20:12426 


20:12427 
20:12428 
20:12481 


20:12429 


20:12430 
20:12431 
20:12432 
20:12433 


20:12434 


20:12435 
20:12436 
20:12437 


20:12438 


20:12439 


20:12440 


20:12441 
20:12442 
20:12443 
20:12444 
20:12445 


20:12446 


Source of 
Availability 


OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI: 


OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; ; GPO Dep. 


NTIS; ; GPO Dep. 


NTIS; ; GPO Dep. 


NTIS; INIS; GPO Dep. 


; GPO Dep. 


; GPO Dep. 


: GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


; GPO Dep. 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


GPO Dep. 


INIS; NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


Order 
Number 


DE95008476 


DE95008409 


DE95008039 


DE95008431 


DE95005677 


DE95005679 


DE95008025 


DE95008042 
DE95008048 
DE95008413 


DE95008832 


DE95007218 
DE95007196 
DE95008478 
DE95008874 


DE95005436 


DE95007217 
DE95007195 
DE95009145 


DE95005296 


DE95008045 


DE95008043 


DE95008895 
DE95008876 
DE95008877 
DE95008889 
DE95008417 


DE95008804 


Distribution 
Category 


MF- 
2030 


MF- 
2020 
MF- 
2030 


MF- 
2070 


MF- 
2030 


MF- 
2020 


MF- 
2030 


MF- 
2030 
MF- 
2030 
MF- 
2050 
MF- 
2020 


MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2030; 
MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2030; 
MF- 
2070 
MF- 
2030 
MF- 
2030; 
MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2070 
MF- 
2030 
MF- 
2070 
MF- 
2070 





Report 
Number 


314 


317 


WHC-SD-WM-TRP— 
225 


227 


231 
WHC-SD-WM-VE- 
015 


017 
018 


WHC-SD-WM-WP-— 
296 

WHC-SP- 
0665-15 


1112 
1147 


WR-F- 
95-01 

WR-FC- 
95-03 
95-04 
95-05 

WSRC-MS- 
94-0486 
94-0617 


94-0618 
94-0619 


94-0655 


37-7212/R1 
Y/SUB- 

95-99069C/K49/2 
YITP/U- 

94-11 

94-16 

94-17 

94-18 

94-20 


Abstract 
Number 


20:12447 


20:12448 


20:12449 
20:12482 
20:12450 
20:12451 
20:12452 


20:12453 


20:12454 
20:12455 
20:12573 


20:12153 


20:13057 
20:12629 
20:12124 
20:13058 


20:12456 
20:12457 


20:12458 
20:12459 
20:12460 
20:12238 
20:12579 
20:12461 
20:14226 
20:14227 
20:14228 


20:14229 
20:14230 


Source of 
Availability 


OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


OST! (Free of Charge) 


OSTI (Free of Charge) 
OSTI (Free of Charge) 
OSTI (Free of Charge) 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


See DOE/OR-01-1273/V1-D2 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


Order 
Number 


DE95008837 


DE95008878 


DE95008424 
DE95008036 
DE95008480 
DE95009142 
DE95008412 


DE95009141 


DE95008046 
DE95007187 
DE95005598 


DE95007185 


T1I95008734 
TI95008624 
T1I95008704 
TI95008584 


DE95006452 
DE95006455 


DE95006454 
DE95006456 


DE95006453 


DE95009038 
DE95009037 


DE95757586 
DE95757585 
DE95757584 
DE95757583 
DE95757582 


YITP/U- 


Distribution 
Category 


MF- 
2070; 
MF- 
2030 
MF- 
2070 


MF- 
2030 
MF- 
2000 
MF-607 


MF- 
2020 
MF- 
2030 
MF- 
2020 


MF-802 


MF- 
2070 
MF- 
2000 
MF- 
2050 


PC-960 


PC-960 
PC-960 
PC-960 


MF-721 
MF- 
2000 
MF- 
2000 
MF- 
2000 
MF-706 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE93018252 
DE93019395 
DE94006904 
DE94011802 
DE94011810 
DE94011827 
DES4011834 
DE94016053 
DE94612420 


DE95000004 
DE95000054 
DE95000058 
DE95000060 
DE95000062 
DE95000065 
DE95000067 
DE95000073 
DE95000133 
DE95000134 
DE95000135 
DE95000211 

DE95000255 
DE95000256 
DE95000258 
DE95000260 
DE95000263 
DE95000268 
DE95000287 
DE95000288 
DE95000292 
DE95000295 
DE95002375 
DE95002444 
DE95002445 
DE95002446 
DE95003692 
DE95004010 
DE95004012 
DE95004013 
DE95004017 
DE95004024 
DE95004032 
DE95004034 
DE95004035 
DE95004049 
DE95004051 

DE95004053 
DE95004767 
DE95004770 
DE95004774 
DE95004818 
DE95004869 
DE95004872 
DE95004956 
DE95004960 
DE95004993 
DE95005032 
DE95005121 
DE95005264 
DE95005296 


772 


Report No. 


DOE/EIA-0202(93/3Q) 


DOE/EIA-0202(93) 
DOE/GO-10095-064 
DOE/GO-10095-070 
DOE/GO-10095-063 
DOE/GO-10095-088 
NREL/TP-430-6742 
DOE/PC/93253-T1 
IAEA-INFCIRC— 


254(rev.1/pt.1/mod.1/add.2 


DOE/MC/291 10-3879 
DOE/MC/29105-3970 
DOE/MC/28138-3974 
DOE/MC/29228-3976 
DOE/MC/30056-3982 
DOE/MC/28178-3989 
DOE/MC/27240-3991 
DOE/MC/27364-3998 


DOE/BC/14861-6-Vol.1 
DOE/BC/14861-6-Vol.2 


DOE/BC/14883—10 
NREL/TP-462-5173 
NREL/TP-472-7024 
NREL/TP-473-7025 
DOE/GO-10094-038 
NREL/TP-471-7022 
NREL/TP-—471-7297 
NREL/TP-442-7388 
NREL/TP—421-7501 
DOE/CH/10095—071 
NREL/TP-—441-7390 
NREL/TP-442-7226 
SR/H-841 

SR/H-861 
SR/H-862 
SR/H-863 
LA-UR-94-3820 
DOE/CH/10093—221 
DOE/CH/10093—272 
DOE/CH/10093—290 
NREL/CP-430-7215 
DOE/GO-10095-099 
NREL/TP-472-7574 
NREL/TP-441 -6913 
NREL/TP-462-7549 
NREL/TP-442-6930 
NREL/SP-410-7689 
NREL/TP-430-7450 
SAND-—94-3046C 
SAND-—94-2704C 
SAND-94-2965C 
LBL-36347-Pt.2 
LA-12830 
DOE/RL-94-76 
PNL-SA-25462 
SAND-93-7094 
DOE/BP-95004993 
EGG-M-94227 
BNL-61260 
LA-UR-94-4288 


WHC-SD-WM-TP-286 
ERA Vol. 20, No. 6 


Order No. 
DE95005298 


DE95005390 
DE95005396 
DE95005408 
DE95005424 
DE95005436 
DE95005459 
DE95005470 
DE95005533 
DE95005598 
DE95005600 
DE95005617 
DE95005663 
DE95005675 
DE95005676 
DE95005677 
DE95005678 
DE95005679 


DE95005680 
DE95005681 


DE95005683 
DE95005695 
DES5005696 
DE95005697 
DE95005700 
DE95005701 

DE95005735 
DE95005737 
DE95005739 
DE95005745 
DE95005746 
DE95005748 
DE95005757 
DE95005759 
DE95005760 
DE95005761 

DE95005762 
DE95005783 
DE95005814 
DE95005822 
DE95005823 
DE95005824 
DE95005829 
DE95005833 
DE95005836 
DE95005837 
DE95005838 
DE95005845 
DE95005846 
DE95005848 
DE95005849 
DE95005850 
DE95005852 
DE95005855 
DE95005856 
DE95005858 
DE95005859 
DE95005860 


Report No. 


WHC-SD-W320-PMP-001- 
Rev.3 
CONF-941139-—2 
CONF-9405143—10 
ANL/MSD/CP-83455 
SAND—94-1588C 
WHC-SD-WM-TP-241 
SAND-91-2409C 
WHC-EP-0807 
WHC-SD-WM-ES-300-Rev.1 
WHC-SP-1112 
WHC-EP-0831 
DOE/BP/61404—2 
DOE/ER/12883—1 
WHC-SD-SNF-FRD-001 
WHC-SD-WN-ATR-117 
WHC-SD-WM-SDD-—054 
WHC-SD-SNF-ATP-004 
WHC-SD-WN-SEL-012- 
Rev.4 
WHC-SD-W025-ATP—002 
WHC-SD-WM-ATP—107- 
Rev.1 
WHC-SD-W049H-ATR-002 
ORNL/TM-12738 
ORNL/TM-12827 
DOE/PC/94204-T3 
ORNL/M-3733 
BNL-61066 
ORNL/ER-281 
ORNL/CON-399 
LA-9211-C-Vol.1 
LA-11844-MS 
FNAL/C—94-419-E 
FNAL/C—94/393 
PNL-9811 
ORNL/Sub-90-SG151/1 
ORNL/Sub-86-22049/2 
ORNL/Sub-87-SB045/2 
DOE/PC/92578-T4 
DOE/ER/40650-T1 
DOE/EA—0859 
ANL/XFD/CP-82848 
ANL-HEP-CP-94-70 
ANL/CHM/PP-80864 
ANL/ES/CP-84495 
ANL/EA/CP-84243 
ANL/MSD/CP-82825 
ANL-HEP-CP-94-63 
ANL/ET/CP-—82190 
ANL/PHY/CP-—84488 
ANL/MCS/CP-84114 
ANL/MSD/CP-84502 
ANL-HEP-CP-94-62 
ANL/ET/CP-84414 
ANL/ET/CP-83334 
ANL/ET/CP-—83565 
ANL/MCS/CP-84514 
ANL/MSD/CP-79956 
ANL/ES/PP-79721 
ANL/MCS/CP-83621 


Order No. 


DE95005861 
DE95005864 
DE95005866 
DE95005867 
DE95005868 
DE95005871 
DE95005872 
DE95005873 
DE95005874 
DE95005879 
DE95005941 
DE95006004 
DE95006083 
DE95006084 
DE95006085 
DE95006088 
DE95006099 
DE95006100 
DE95006101 
DE950061 02 
DE95006159 
DE950061 66 
DE95006168 
DE95006177 
DE950061 80 
DE95006203 
DE95006204 
DE95006258 
DE95006259 
DE95006260 
DE95006261 
DE95006262 
DE95006263 
DE95006264 
DE95006265 
DE95006273 
DE95006274 
DE95006275 
DE95006276 
DE95006280 
DE95006282 
DE95006284 
DE95006285 
DE95006286 
DE95006288 
DE95006289 
DE95006290 
DE95006291 
DE95006303 
DE95006323 
DE95006324 
DE95006325 
DE95006326 
DE95006335 
DE95006349 
DE95006350 
DE95006353 
DE95006380 
DE95006381 
DE95006382 
DE95006383 


Report No. 


ANL/ET/CP-82419 
ANL/XFD/CP-83518 
ANL/ES/CP-82070 
ANL/TD/CP-83406 
ANL/ASD/CP-83476 
ANL/TD/CP-84383 
ANL/CMT/CP-84355 
ANL/CMT/CP-84356 
ANL/ET/CP-—82424 
ANL/MSD/PP-79992 
SLAC-PUB-6509 
INIS-mf-14424 
DOE/ER/12902-T1 
DOE/ER/12902-T2 
DOE/ER/12902-T3 
DOE/ER/54109-T4 
BNL-61239 
BNL-61236 
LA-12826 
LA-12869-MS 
SAND-—94-3172 
DOE/ET/53088—-686 
LA-UR-95-437 
KCP-613-5542 
KCP-613-5548 
DOE/PC/93256-T7 
DOE/PC/93256-T6 
DOE/ET/15601—T63 
LA-UR-95-271 
LA-UR-95-21 1 
LA-UR-95-210 
LA-UR-95-208 
LA-UR-95-206 
LA-UR-95-201 
LA-UR-95-281 
LA-UR-95-346 
LA-UR-95-342 
LA-UR-95-341 
LA-UR-95-339 
LA-UR-95-322 
LA-UR-95-376 
LA-UR-95-374 
LA-UR-95-406 
LA-UR-95-410 
LA-UR-95-416 
LA-UR-95-381 
LA-UR-95-402 
LA-UR-95-373 
SAND-93-1875C 
SAND-94-2292C 
SAND-94-2288C 
SAND-94-2784C 
LA-UR-95-198 
LA-UR-95-78 
LA-UR-95-72 
LA-UR-95-57 
PNL-5924 
UCRL-ID—119478 
UCRL-ID—119552 
UCRL-ID—119561 
UCRL-ID—119576 





Order No. 


DE95006394 
DE95006399 
DE95006401 

DE95006402 
DE95006403 
DE95006404 
DE95006405 
DE95006406 
DE95006407 
DE95006408 
DE95006418 
DE95006421 

DE95006424 
DE95006426 
DE95006428 
DE95006429 
DE95006430 
DE95006431 

DE95006432 
DE95006434 
DE95006435 
DE95006436 
DE95006452 
DE95006453 
DE95006454 
DE95006455 
DE95006456 
DE95006457 
DE95006458 
DE95006479 
DE95006498 
DE95006499 
DE95006501 

DE95006502 
DE95006506 
DE95006508 
DE95006509 
DE95006510 
DE95006511 

DE95006520 
DE95006525 
DE95006526 
DE95006528 
DE95006529 
DE95006531 

DE95006532 
DE95006533 
DE95006534 
DE95006535 
DE95006536 
DE95006537 
DE95006538 
DE95006539 
DE95006548 
DE95006560 
DE95006561 

DE95006562 
DE95006563 
DE95006564 
DE95006565 
DE95006566 
DE95006567 
DE95006568 
DE95006569 
DE95006570 
DE95006571 
DE95006573 
DE95006574 
DE95006578 
DE95006579 
DE95006580 
DE95006582 


Report No. 


DOE/PC/91040—45 
DOE/ER/69028-T1 
LA-UR-95-53 
LA-UR-95-52 
LA-UR-95-49 
LA-UR-95-48 
SAND—94-2316 
ANL-IFR-244 
DOE/ER/75892-T1 
DOE/ER/60964-T1 
DOE/ER/75754—1 
DOE/ER/12990-T1 
DOE/ER/75811-T1 
DOE/EH/79042-T1 
UCRL-50027-93 
UCRL-ID—119563 
UCRL-ID—119123 
UCRL-ID—118926 
UCRL-JC—1 19116 
UCRL-JC—1 18936 
UCRL-JC—1 18934 
UCRL-ID—119104 
WSRC-MS—94-0486 
WSRC-MS—94-0655 
WSRC-MS—94-0618 
WSRC-MS-—94-0617 
WSRC-MS—94-0619 
SAND-—94-3146 
SAND-—95-0172C 
CONF-940528— 
SAND-—95-8451C 
SAND-95-8458C 
SAND-95-8475C 
SAND-—94-2388 
BNWL-SA-2577 
PNL-—4988 
BNWL-SA-6207 
BNWL-SA-3724 
BNWL-CC—1095 
LBL-PUB—742/3-94 
CONF-9411137-2 
CONF-9411137-3 
CONF-9406275—2 
CONF-9410304—1 
CONF-941001—13 
CONF-941054-5 
CONF-9410306—1 
CONF-9410305—1 
CONF-940876-3 
CONF-940933-35 
DUN-1583 
DUN-1878 

RL-5-0 
DUN-525-22 
LBL-36369 
LBL-36427 
LBL-36360 
LBL-36271 
LBL-36431 
LBL-36272 
LBL-36515 
LBL-36608 
LBL-36025 
LBL-36361 
LBL-36535 
LBL-36545 
LBL-36630 
LBL-35991 
LBL-36490 
LBL-36135 
LBL-35997 
LBL-36133 


Order No. 


DE95006583 
DE95006584 
DE95006586 
DE95006587 
DE95006588 
DE95006589 
DE95006590 
DE95006591 
DE95006593 
DE95006595 


DE95006596 


DE95006599 
DE95006600 
DE95006622 
DE95006623 
DE95006624 
DE95006625 
DE95006627 
DE95006637 
DE95006638 
DES5006639 
DE95006640 
DE95006651 
DE95006660 
DE95006690 
DE95006705 
DE95006708 
DE95006709 


DE95006710 
DE95006754 
DE95006755 
DE95006763 
DE95006766 


DE95006768 
DE95006769 
DE95006770 
DE95006771 
DE95006772 
DE95006773 
DE95006774 
DE95006776 
DE95006779 
DE95006796 
DE95006806 
DE95006807 
DE95006810 
DE95006811 
DES5006812 
DE95006818 
DE95006828 
DE95006832 
DE95006837 
DE95006838 
DE95006839 
DE95006840 
DE95006841 
DE95006842 
DE95006848 
DE95006849 
DE95006850 


DE95006860 
DE95006874 
DE95006876 
DE95006881 
DE95006930 
DE95006931 
DE95006932 


Report No. 


LBL-35961 
LBL-36128 
LBL-36581 
LBL-35962 
LBL-36517 
LBL-36398 
LBL-36446 
LBL-35325 
LBL-35534 
WHC-SD-W007H-FDC—001- 
Rev.3 
WHC-SD-W151-ATP-—001- 
Rev.1 
WHC-SD-W236A-TI-005 
WHC-SD-W236A-TI-010 
CONF-9409307—1 
CONF-931108—112 
CONF-$31108—113 
CONF-9410165—12 
CONF-9410165—14 
DOE/ER/45326-T5 
DOE/CE/15600-T4 
DOE/ER/45357-9 
DOE/ER/13671-8 
WHC-SD-SNF-TE-006 
DOE/PC/91050—-T10 
DOE/PC/91305—12 
SAND-93-1704 
WHC-SD-LL-ATP—022 
WHC-SD-GN-CSWD-2001 2- 
Rev.1 
WHC-SD-FF-SSP-—054 
FEMP-—2377 
FEMP-2378 
SRO-819-25 
WHC-SD-CP-OMM-003- 
Rev.1 
WHC-SA-2696 
BNL-61266 
BNL-52448 
BNL-61291 
BNL-61329 
BNL-61330 
BNL-61287 
BNL-61321 
WHC-SD-W302-PSE-001 
ORNL/TM-12723 
SAND-95-0168C 
SAND-94-1731C 
SAND-95-0157C 
SAND—-94-2590C 
SAND-—94-2299C 
SAND-95-0146C 
WHC-SD-WM-ATR-—066 
WHC-SD-LL-ATR-020 
LA—12896 
LA-—12876-T 
LA—12795-MS-Rev. 
LA-—12843-MS-Rev. 
DOE/EA-0843 
DOE/EA-—1002 
WHC-SD-FF-TA-034 
WHC-SD-CP-PLN-028 
WHC-SD-PRP-HA-001- 
Rev.2 
DOE-HDBK-—1076-94 
ORISE-—95006874 
WHC-SD-W252-ACDR-001 
ORNL-6837 
DOE/PC/94213-T2 
DOE/PC/94220-T2 
DOE/PC/94224-T2 


Order No. 


DE95006933 
DE95006934 
DE95006935 
DE95006936 
DE95006937 
DE95006938 
DE95006939 
DE95006949 
DE95006950 
DE95006951 

DE95006956 
DE95006957 
DE95006958 
DE95006994 
DE95007001 

DE95007002 
DE95007003 
DE95007004 
DE95007007 
DE95007020 
DE95007023 
DE95007024 
DE95007025 
DE95007026 
DE95007027 
DE95007028 
DE95007029 
DE95007030 
DE95007031 

DE95007032 
DE95007033 
DE95007034 
DE95007035 
DE95007036 
DE95007037 
DE95007038 
DE95007071 

DE95007072 
DE95007074 
DE95007075 
DE95007076 
DE95007077 
DE95007078 
DE95007079 
DE95007080 
DE95007083 
DE95007091 

DE95007100 
DE95007102 
DES5007103 
DE95007105 
DE95007109 
DE95007111 

DE95007113 
DE95007114 
DE95007116 
DE95007119 
DE95007120 
DE95007124 
DE95007125 
DE95007131 

DE95007132 
DE95007133 
DE95007134 
DE95007135 
DE95007136 
DE95007141 
DE95007142 
DE95007143 
DE95007144 
DE95007145 
DE95007156 


DE95007156 


Report No. 


DOE/PC/91029-T4 
DOE/PC/92158-T10 
DOE/PC/90287-T16 
DOE/PC/90180-T12 
DOE/PC/91304-T12 
DOE/PC/93211-T5 
DOE/PC/93215—T5 
HAN-93812-RPT-12 
HAN—99603-RPT-12 
HW-18774 
DUN-—1299 
DUN-1328 
DUN—1301 
DUN-525-30 
ORISE-95007001 
CONF-9211240—2 
CONF-950124-6 
CONF-940926-5 
CONF-9411198—1 
ORNL-6780 
CONF-940815—110 
CONF-941195—1 
CONF-950145-—3 
CONF-9410310—-1 
CONF-9409308-1 
CONF-9410165—11 
CONF-940526—Summ. 
CONF-94 1260-2 
CONF-9411201-1 
CONF-9409301—1 
CONF-940813-38 
CONF-9410216-10 
CONF-950232-21 
CONF-9408185-2 
CONF-940843-15 
CONF-9410141-7 
DOE/ER/13592-9 
DOE/ER/12896—2 
DOE/OR/22160-T16 
ANL/HEP/CP-94-81 
ANL/HEP/CP-94-92 
ANL/PHY/CP-85173 
ANL/ES/CP-84105 
ANL/HEP/CP-94-52 
ANL/HEP/CP-—94-85 
ANL/MSD/PP-80487 
DOE/RL-93-99-Rev.1 
DOE/ER/40757-058 
CONF-9405 143-9 
CONF-940982-1 
DOE/ET/53017-T3 
DOE/ER/40644-T1 
DOE/ER/53173—T6 
DOE/ER/45442-T1 
DOE/EV/23974-T1 
DOE/ID/13074—T14 
DOE/ER/45402-T1 


CONF-9107283—Ext.Absts. 


ORNUTM—12848 
DOE/HWP-—166 
ANL/IPNS/CP-83322 
ANL/MSD/CP-€3380 
ANL/MSD/CP--83383 
ANL/IPNS/CP-83321 
ANL/CHM/CP-85153 
ANL/CHM/CP-83289 
ANL/MCS/PP-80304 
ANL/CHM/PP-8041 1 
ANL/ER/PP-80505 
ANL/ER/PP-—84903 
ANL/MSD/CP-85268 
PNL-SA-23961 
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DE95007177 


Order No. 


DE95007177 
DE95007179 
DE95007181 
DE95007185 
DE95007186 
DE95007187 
DE95007188 
DE95007189 
DE95007190 
DE95007192 
DE95007193 
DE95007194 
DE95007195 
DE95007196 
DE95007198 
DE95007199 
DE95007200 
DE95007202 
DE95007204 
DE95007205 
DE95007206 
DE95007208 
DE95007217 
DE95007218 
DE95007220 


DE95007222 
DE95007223 


DE95007224 
DE95007225 
DE95007226 
DE95007227 
DE95007228 
DE95007229 


DE95007234 
DE95007258 
DE95007259 
DE95007262 
DE95007277 
DE95007278 
DE95007279 
DE95007281 

DE95007289 
DE95007290 
DE95007291 

DE95007292 
DE95007297 
DE95007301 

DE95007304 
DE95007305 
DE95007306 
DE95007307 
DE95007308 
DE95007309 
DE95007312 
DE95007313 
DE95007314 
DE95007320 
DE95007324 
DE95007325 
DE95007332 
DE95007338 
DE95007341 

DE95007342 
DE95007346 
DE95007363 
DE95007364 
DE95007365 
DE95007366 
DE95007367 


774 


Report No. 


WHC-SD-631-ATR—-006 
WHC-SD-WM-ES-328 
WHC-SD-GN-ICD—20001 
WHC-SP—1 147 
WHC-SA-2595 
WHC-SP-0665-15 
WHC-SD-WM-OMM-015 
WHC-SD-SNF-CM-—002 
DOE/RL-94-106-Rev.1 
USGS/OFR-94-317 
WHC-SD-W049H-RRR-001 
WHC-SD-W236A-ES—004 
WHC-SD-WN-TP-284 
WHC-SD-WN-TP-228 
WHC-SD-WM-ATR-093 
WHC-SD-WM-ATR-092 
WHC-SD-WM-ATR-091 
DOE/ER/40757-061 
FNAL/C—95/001-E 
FNAL/C—95/009-E 
FNAL/C—95/007-E 
FNAL-TM-—1921 
WHC-SD-WN-TP-—249 
WHC-SD-WN-TP-216 
WHC-SD-W236B-HSP-001- 
Rev.1 
WHC-SD-TP-RPT—013-Rev.1 
WHC-SD-SQA-TA-—20010- 
Rev.1 
WHC-SD-CP-TC—032-Rev.1 
WHC-SD-SNF-WP-012 
WHC-SD-LEF-TS-—001-Rev.1 
WHC-SD-CP-ES—166 
WHC-SD-SNF-TRP-—002 
WHC-SD-W340-ANAL-001- 
Rev.1 
DOE/BC/14650-T3 
PNL-SA-24377 
PNL-SA-25348 
PNL-—10357-Vol.2 
PNL-SA-24609 
PNL-SA-24602 
PNL-SA-23732 
PNL-SA-24036 
ORNL/TM-12890 
ORNL/Sub-91-SG341/1 
ORNL/M-4021 
ORNL/CON-388 
BNL-61356 
BNL-61292 
BNL-61327 
BNL-61323 
BNL-61397 
BNL-61333 
BNL-61313 
BNL-61304 
BNL-61283 
ANL-94/28 
ANL/RE-95/1 
DOE/CE/15609-T1 
CONF-9409207-—2 
DOE/ER/13491—709 
DOE/NV/10872-T169 
DOE/NV/10872-T163 
DOE/NV/10872—-T160 
DOE/NV/10872-T159 
DOE/MC/31388-95/C0423 
CONF-940507—44 
CONF-9406303-1 
CONF-9410300-1 
CONF-941144-69 
CONF-941144—68 
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Order No. 


DE95007368 
DE95007369 
DE95007370 
DE95007371 

DE95007372 
DE95007373 
DE95007374 
DE95007375 
DE95007376 
DE95007379 
DE95007380 
DE95007381 

DE95007382 
DE95007383 
DE95007384 
DE95007385 
DE95007388 
DE95007390 
DE95007391 

DE95007392 
DE95007393 
DE95007395 
DE95007398 
DE95007399 
DE95007400 
DE95007401 

DE95007402 
DE95007403 
DE95007404 
DE95007405 
DE95007406 
DE95007408 
DE95007409 
DE95007411 

DE95007485 
DE95007487 
DE95007489 
DE95007490 
DE95007491 

DE95007493 
DE95007495 
DE95007496 
DE95007497 
DE95007498 
DE95007556 
DE95007561 

DE95007562 
DE95007565 
DE95007566 
DE95007567 
DE95007568 
DE95007569 
DE95007570 
DE95007581 

DE95007582 
DE95007594 
DE95007595 
DE95007596 
DE95007597 
DE95007598 
DE95007599 
DE95007601 

DE95007602 
DE95007603 
DE95007604 
DE95007605 
DE95007606 
DE95007607 
DE95007608 
DE95007609 
DE95007610 
DE95007611 


Report No. 


CONF-9403155—2 
CONF-950232-20 
CONF-9411173-—4 
CONF-9410213-6 
CONF-9411200—1 
CONF-950420-19 
CONF-9409306—1 
CONF-9405109—12 
CONF-941260—1 
CONF-950232-10 
CONF-950212-5 
CONF-940602-22 
CONF-9410216-9 
CONF-9410216-8 
CONF-941086—4 
CONF-950212-6 
DOE/EIA-0204(94/06) 
CONF-950232-—22 
CONF-950232-23 
CONF-941129—-16 
CONF-941129-17 
CONF-94 1216-2 
CONF-9411133—2 
CONF-9408220—1 
CONF-941013-28 
CONF-941129-15 
CONF-9410294-3 
CONF-941144—76 
CONF-941144—74 
CONF-941144—75 
CONF-941144—92 
CONF-950104-7 
CONF-950232-19 
CONF-941013-24 
DOE/ER/61091-T2 
DOE/ER/45219-T3 
DOE/MT/92007-T2 
DOE/MT/92007-T1 
DOE/EW/50619-T1 
DOE/ER/45329-1 
DOE/MC/29249-95/C0421 
DOE/MC/29107—95/C0412 
DOE/MC/30359-95/C0420 
DOE/MC/29120-95/C0416 
DOE/PC/93208-T4 
CONF-9307120—1 
CONF-9405277—1 
DOE/MC/29104—95/C0436 
DOE/MC/30358-95/C0432 
DOE/MC/29106—95/C0427 
DOE/MC/29107-95/C0413 
DOE/MC/30357~95/C0418 
DOE/MC/29467—95/C0426 
GA-A-21904 

GA-A-21826 
SR/CNEAF-95-01 
DOE/EIA-0035(95/02) 
DOE/RL—93-83 
DOE/RL—91-46-Draft-D 
DOE/RL-91-46-Draft-E 
DOE/EA—0984-Rev.1 
DOE/RL-—93-98-Rev.1 
DOE/RL-93-96-Rev.1 
DOE/RL-90-22-Draft-F 
ORNL/CON-406 
DOE/AL/62350—152-Rev.1 
CONF-950268-3 
DOE/AL/62350—181 
CONF-930483-15 
DOE/AL/62350—1 75 
DOE/AL/62350-85-Rev.1 
DOE/AL/62350—1 74-Rev.1 


Order No. 


DE95007612 
DE95007613 
DE95007614 
DE95007617 
DE95007618 
DE95007621 
DE95007623 
DE95007624 
DE95007625 
DE95007626 
DE95007627 
DE95007628 
DE95007629 
DE95007630 
DE95007638 
DE95007640 
DE95007641 

DE95007642 
DE95007643 
DE95007644 
DE95007645 
DE95007646 
DE95007647 
DE95007648 
DE95007649 
DE95007657 
DE95007664 
DE95007668 
DE95007669 
DE95007670 
DE95007671 

DE95007673 
DE95007675 
DE95007677 
DE95007682 
DE95007683 
DE95007684 
DE95007685 
DE95007686 
DE95007687 
DE95007689 
DE95007691 

DE95007692 
DE95007693 
DE95007694 
DE95007695 
DE95007696 
DE95007697 
DE95007698 
DE95007699 
DE95007701 

DE95007702 
DE95007704 
DE95007705 
DE95007706 
DE95007707 
DE95007709 
DE95007710 
DE95007711 
DE95007712 
DE95007713 
DE95007714 
DE95007715 
DE95007717 
DE95007718 
DE95007719 
DE95007720 
DE95007721 
DE95007722 
DE95007723 
DE95007726 
DE95007727 


Report No. 


DOE/AL/62350—176 
DOE/AL/62350—1 66 
CONF-950268—2 
CONF-950216-53 
CONF-950268—1 
RFP—4910 
LA-SUB-95-16 

EGG-—1 1265-1123 
EGG—11265-4012 
EGG—11265-1103 
EGG—11265-1113 
EGG—1 1265-2052 
ANL/EAD/TM-37 
LA-SUB-95-20 
DOE/MC/29113—95/C0437 
SAND-95-8503C 
LA-SUB-95-25 
LA-SUB-95-26 
LA-SUB-95-28 
LA-SUB-95-29 
LA-SUB-95-30 
LA-SUB-95-33 
SAND-94-2629 
SAND—-94-3094 
DOE/EIA-0064 (93) 
DOE/PC/94212-T1 
DOE/SF/20142—1 
DOE/ER/14079-35 
DOE/ER/14079-36 
DOE/ER/14079-37 
DO™/ER/14079-38 
CONF-9311220—-1 
LA-12917-PR 
BNL-61420 
BNL-61393 
BNL-49601-Rev.1 
BNL-61431 
BNL—49219 
BNL-61332 
BNL-61342 
KCP-613-5524 
DOE/MC/27346-95/C0430 
DOE/MC/30179-95/C0440 
DOE/MC/31 185-94/C0347 
DOE/MC/30171-95/C0434 
DOE/EIA-01 21 (94/3Q) 
BNL-60717 
BNL-61387 
BNL-61391 
BNL-61399 
BNL-61378 
BNL-NUREG—60746 
DOE/RL-—92-63-Rev.2 
DOE/RL-93-74-Draft-A-Vol.1 
ANL/ESH/HP-95-01 
LALP-—94-81 
DOE/EIA-0130(95/02) 
SAND-93-0349 
SAND-—-94-2759 
SAND-—-93-3920 
SAND-94-2693 
SAND-95-0011 
SAND—94-2872 
SAND-94-3096 
SAND—92-0983 
SAND-94-2474 
SAND—94-3130 
DOE/MC/30360—-95/C0425 
SAND-94-3039 
SAND-94-2738 
LA—12894-MS 
LA-12762-MS 





Order No. 


DE95007728 
DE95007729 
DE95007730 
DE95007741 
DE95007742 
DE95007743 
DE95007744 
DE95007745 
DE95007748 
DE9500774S 
DE95007750 
DE95007751 

DE95007752 
DE95007753 
DE95007754 
DE95007755 
DE95007756 
DE95007757 
DE95007758 
DE95007759 
DE95007760 
DE95007761 

DE95007762 
DE95007763 
DE95007764 
DE95007765 
DE95007767 
DE95007771 

DE95007772 
DE95007773 
DE95007774 
DE95007775 
DE95007776 
DE95007777 
DE95007778 
DE95007779 
DE95007780 
DE95007782 
DE95007783 
DE95007784 
DE95007785 
DE95007786 
DE95007787 
DE95007788 
DE95007789 
DE95007790 
DE95007796 
DE95007797 
DE95007798 
DE95007799 
DE95007800 
DE95007801 

DE95007802 
DE95007803 
DE95007804 
DE95007805 
DE95007819 
DE95007820 
DE95007827 
DE95007830 
DE95007832 
DE95007834 
DE95007835 
DE95007836 
DE95007839 
DE95007841 

DE95007843 
DE95007846 
DE95007848 
DE95007849 
DE95007858 
DE95007865 


Report No. 


SAND-95-0290C 
SAND-94-2266C 
SAND-94-2348C 
SAND-95-0281C 
SAND-95-0280C 
SAND-94-2417C 
SAND-94-2049C 
SAND-95-0162C 
PNL-SA-24126 
PNL-SA-24841 
PNL-SA-24991 
PNL-SA-24633 
PNL-SA-24843 
PNL-SA-24847 
PNL-SA-25062 
PNL-SA-25014 
PNL-SA-24159 
SAND-94-2000C 
SAND-95-0274C 
SAND-94-3012 
SAND-94-3123 
CONF-940416-33 
DOE/ET/51013-308 
DOE/ET/51013-307 
FNAL/C-95/016-E 
FNAL-TM-1925 
CONF-940738-10 
DOE/EIA-0226(95/02) 
WHC-EP-0847 
WHC-EP-0840 
WHC-SA-2651 
WHC-SA-2625 
WHC-SA-2613 
WHC-SA-2628 
WHC-SA-2617 
UCRL-52000-94-11 
WHC-SA-2639 
WHC-SD-FF-ER-102 
WHC-SD-SNF-T+010 
WHC-SD-SQA-CSA-20379 
WHC-SD-SNF-DQO-001 
WHC-SD-EN-AP-165 
WHC-SD-W320-TRP-001 
WHC-SD-W320-DA-006 
WHC-SD-W236B-DRD-001 
WHC-SD-NR-TI-051-Rev.1 
DOE-95007796 
PNL-SA-24429 
PNL-SA-25069 
PNL-SA-25504 
PNL-SA-23770 
PNL-SA-25142 
PNL-SA-24899 
PNL-SA-25782 
PNL-SA-25549 
PNL-SA-25149 
ANL-94/47 
DOE/EIA-0520(95/02) 
LA-9412 
DOE/ER/13768-3 
LA-UR-95-748 
LA-UR-95-753 
LA-UR-95-754 
LA-UR-95-774 
LA-UR-95-813 
LA-UR-95-830 
LA-UR-95-837 
LA-UR-95-727 
LA-UR-95-697 
LA-UR-95-698 
LA-UR-95-627 
LA-UR-95-684 


Order No. 


DE95007866 
DE95007867 
DE95007869 
DE95007870 
DE95007871 

DE95007872 
DE95007873 
DE95007875 
DE95007876 
DE95007877 
DE95007878 
DE95007879 
DE95007880 
DE95007881 

DE95007883 
DE95007884 
DE95007885 
DE95007886 
DE95007889 
DE95007895 
DE95007896 
DE95007898 
DE95007899 
DE95007900 
DE95007901 

DE95007902 
DE95007903 
DE95007904 
DE95007905 
DE95007906 
DE95007907 
DE95007908 
DE95007909 
DE95007910 
DE95007911 

DE95007912 
DE95007913 
DE95007914 
DE95007915 
DE95007916 
DE95007917 
DE95007918 
DE95007920 
DE95007921 

DE95007922 
DE95007923 
DE95007924 
DE95007926 
DE95007927 
DE95007933 
DE95007957 
DE95007962 
DE95007963 
DE95007964 
DE95007965 
DE95007967 
DE95007968 
DE95007971 

DE95007973 
DE95007974 
DE95007976 
DE95007977 
DE95007987 
DE95007992 
DE95007993 
DE95007998 
DE95007999 
DE95008001 
DE95008002 
DE95008003 
DE95008004 
DE95008005 


Report No. 


LA-UR-95-686 
LA-UR-95-687 
LA-UR-95-174 
LA-UR-95-318 
LA-UR-95-380 
LA-UR—95-405 
LA-UR-—95-420 
LA-UR-95-438 
LA-UR-—95-473 
LA-UR—95-476 
LA-UR-—95-479 
LA-UR—95-511 
LA-UR-—95-534 
LA-UR-—95-539 
LA-UR-95-554 
LA-UR—95-568 
LA-UR-95-570 
LA-UR-95-572 
LA-UR-95-600 
DOE/PC/93222-5 
DOE/PC/93202-5 
DOE/PC/92534—10 
DOE/PC/94218-2 
DOE/PC/91299-16 
DOE/PC/93206-5 
DOE/PC/89785-1 
DOE/PC/93217-T4 
DOE/PC/94119-T3 
DOE/PC/93226-T5 
DOE/PC/94050-T2 
DOE/PC/94248-T1 
DOE/PC/94122-T1 
DOE/PC/94120-T2 
DOE/PC/94204—-T2 
DOE/PC/94202-T2 
DOE/PC/93227-T4 
DOE/PC/92529-T9 
DOE/PC/92531-T8 
DOE/PC/92530-T10 
DOE/PC/93221-T5 
DOE/PC/92149-T8 
DOE/PC/94065-T1 
DOE/PC/92120-T6 
DOE/PC/94208-T2 
DOE/PC/94208-T3 
DOE/PC/94223-T1 
DOE/PC/92106-T8 
DOE/PC/89761-T10 
DOE/PC/89761-T11 
DOE/PC/94215—-T1 
DOE/PC/90360—42 
DOE/RL-94-12 
UCRL-JC—1 18714 
UCRL-JC—1 16965 
UCRL-JC—1 16967 
DOE/RL-94-61-Draft-A 
DOE/RL—94-63-Draft-A 
DOE/MC/30173—95/C0414 
DOE/MC/30172-95/C0433 
DOE/MC/30162-95/C0435 
DOE/RL-94-107 
DOE/RL-94-104-Draft-A 
DOE/PC/88697-T9 
DOE/PC/92526-T9 
DOE/PC/92538-T8 
DOE/PC/92521-T216 
DOE/PC/92521-T215 
DOE/PC/92521-T213 
DOE/PC/92521-T212 
DOE/PC/92521-T211 
DOE/PC/92521-T210 
DOE/PC/92521—T209 


Order No. 


DE95008006 
DE95008007 
DE95008008 
DE95008009 
DE95008010 
DE95008011 

DE95008012 
DE95008013 
DE95008014 
DE95008015 
DE95008016 
DE95008017 
DE95008018 
DE95008019 
DE95008020 
DE95008021 

DE95008022 
DE95008023 
DE95008025 
DE95008026 
DE95008027 
DE95008028 
DE95008036 
DE95008037 
DE95008039 
DE95008042 
DE95008043 
DE95008044 
DE95008045 
DE95008046 
DE95008047 
DE95008048 
DE95008050 
DE95008052 
DE95008053 
DE95008054 
DE95008055 
DE95008056 
DE95008057 
DE95008058 
DE95008060 
DE95008061 

DE95008064 
DE95008065 
DE95008066 
DE95008067 
DE95008068 
DE95008069 
DE95008070 
DE95008072 
DE95008075 
DE95008076 
DE95008078 
DE95008079 
DE95008080 
DE95008085 
DE95008098 
DE95008100 
DE95008101 

DE95008102 
DE95008103 
DE95008104 
DE95008107 
DE95008108 
DE95008109 
DE95008114 
DE95008115 
DE950081 16 
DE950081 17 
DE950081 18 
DE95008119 
DE95008120 


Report No. 


DOE/PC/92521-T208 
DOE/PC/92521-T207 
DOE/PC/92521-T206 
DOE/PC/92521-10 
DOE/PC/92521-T205 
DOE/PC/92521-T204 
DOE/PC/92521-T203 
DOE/PC/92521-T202 
DOE/PC/92521-T201 
DOE/PC/92521-T200 
DOE/PC/92521-T199 
DOE/PC/92521-T198 
DOE/PC/92521-T197 
DOE/PC/92521-T196 
DOE/PC/92521-T195 
DOE/PC/92521-T194 
DOE/EA-0339 
PNL—10452 
WHC-SD-WM-SP-008 
WHC-SD-WM-ATR-106 
WHC-SD-TPWP-001 


WHC-SD-SQA-CSA-20390 


WHC-SD-WM-TRP-227 
WHC-SD-WM-FDC—043 
WHC-SD-WM-RD-053 


WHC-SD-WN-T-573-Rev.1 


WHC-SD-WM-TP-301 


WHC-SD-WM-CSDD-015 


WHC-SD-WN-TP-297 
WHC-SD-WM-WP-296 
WHC-SD-FF-CDR-006 
WHC-SD-WM-TI-677 
DOE/RW-0438-Rev.1 
UCRL-JC—1 15491-Rev.1 
UCRL-JC—1 17918-Rev.1 
UCRL-JC—1 17564 
UCRL-JC—1 17673 
UCRL-JC—1 15965 
UCRL-JC—1 17666 
UCRL-JC—1 18673 
UCRL-JC—1 17918-Rev.2 
UCRL-JC—1 19454 
UCRL-JC—1 18999 
UCRL-JC—1 19460 
UCRL-JC—1 19573 
UCRL-CR—119570 
UCRL-JC—1 19309 
UCRL-JC—1 17938-Rev.1 
UCRL-JC—117939 
UCRL-JC—1 13102 
UCRL-JC—1 15909 
UCRL-JC—1 16696 
UCRL-JC—1 19340 
UCRL-JC—1 19307 
UCRL-JC—1 18624 
PNL—10459 
ORNL/MD/LTR-8 
ORNL/TM—12909 
ORNL/CON-390 
ORNL/Sub-—88-SC203C/1 
ORNL/Sub—84-89650/2 
ORNL/Sub-89-SD630C/1 
LA-—12888-T 
LA-—12892-MS 
LA-12897-MS 
DOE/EH-231-05 1/0295 
DOE/EH-231-016/0295 
DOE/EH-231-030/0295 
DOE/EH-231-050/0295 
DOE/ER/52095-T1 
DOE/ER/12128-T1 
DOE/R4/10609-T1 
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DE95008121 


Order No. 


DE95008121 

DE950081 23 
DE95008125 
DE95008126 
DE95008128 
DE95008129 
DE95008130 
DE95008131 

DE95008133 
DE95008134 
DE95008136 
DE95008137 
DE95008138 
DE95008139 
DE95008141 

DE95008142 
DE95008143 
DE95008144 
DE95008145 
DE95008146 
DE95008147 
DE95008148 
DE95008151 

DE95008152 
DE95008153 
DE95008154 
DE95008155 
DE95008157 
DE95008158 
DE95008159 
DE95008161 

DE95008162 
DE95008163 
DE95008164 
DE95008165 
DE95008166 
DE95008172 
DE95008174 
DE95008175 
DE95008176 
DE95008177 
DE95008178 
DE95008179 
DE95008180 
DE95008181 

DE95008182 
DE95008183 
DE95008184 
DE950081 85 
DE95008186 
DE95008187 
DE95008188 
DE95008189 
DE95008192 
DE95008193 
DE950081 94 
DE95008195 
DE95008196 
DE950081 97 
DE95008198 
DE95008199 
DE95008200 
DE95008201 

DE95008202 
DE95008203 
DE95008204 
DE95008205 
DE95008206 
DE95008207 
DE95008209 
DE95008211 
DE95008212 


776 


Report No. 


DOE/AL/85804-T3 
DOE/BC/14444-T2 
DOE/ER/13860-T1 
DOE/BC/14651-T4 
DOE/BC/14664-T1 
DOE/BC/14664-T2 
DOE/BC/14664-T3 
DOE/ER/40296-T3 
DOE/BC/14617-T8 
DOE/ER/14257-1 
SLAC-PUB-6576 
SLAC-PUB-6726 
GA-A-21755 
DOE/NV/11432-T4 
CONF-9205433—Summ. 
CONF-9205434—Summ. 
CONF-9205433-2 
CONF-9205433-1 
DOE/EIS—0205-Draft 
DOE/EIS-0205-App.B 
DOE/EIS—0205-App.C 
DOE/EIS—0205-App.D-Draft 
DOE/EIS—95008151 
SAND-—94-2387 
SAND-94-2128 
SAND-—95-0307C 
SAND-94-2544C 
SAND-94-2478C 
SAND-95-0378C 
SAND-—95-0309C 
SAND-—95-0350C 
SAND-95-0391C 
DOE/BC/14444—-T3-Pt.1 
DOE/BC/14444-T3-Pt.2 
DOE/BC/14444-T4 
DOE/BC/14444-T5 
DOE/ER/13913-6 
SAND-95-0392C 
SAND—95-0343C 
SAND-—94-2630 
DOE/RL-—94-140-Draft-A 
DOE/RL-94-145-Draft-B 
DOE/RL-95-24 
DOE/RL—94-112-Draft-A 
DOE/RL—94-131-Draft-A 
DOE/RL—94-113-Draft-A 
DOE/RL—94-151 
DOE/RL-95-27 
DOE/RL—95-05 
DOE/RL-94-150 
SAND-95-0229 
SAND-94-3178 
DOE/EA-0933 
SAND-—95-0220 
DOE/RL-94-103-Vol.1 
DOE/RL-94-103-Vol.2 
DOE/RL-94-103-Vol.3 
DOE/RL-94-103-Vol.4 
SAND-94-2631 
DOE/EIS—0230 
DOE/EA-—1025 
DOE/ER/40802-3 
DOE/ER/40802-2 
DOE/SF/19460-52 
DOE/RL—92-61-Rev.2 
DOE/EIA-0538(94/95-21) 
DOE/RL—94-135-Draft-A 
DOE/RL-—94-132-Draft-A 
GA-A-21819 
ORNL/CON-408 
DOE/METC/C-—95/7172 
DOE/METC/C—95/7173 
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Order No. 


DE95008213 
DE95008214 
DE95008216 
DE95008217 
DE95008218 
DE95008219 
DE95008221 

DE95008222 
DE95008266 
DE95008267 
DE95008268 
DE95008269 
DE95008270 
DE95008271 

DE95008272 
DE95008273 
DE95008274 
DE95008275 
DE95008276 
DE95008277 
DE95008283 
DE95008293 
DE95008294 
DE95008295 
DE95008298 
DE95008299 
DE95008302 
DE95008303 
DE95008305 
DE95008307 
DE95008308 
DE95008310 
DE95008311 

DE95008312 
DE95008313 
DE95008314 
DE95008315 
DE95008316 
DE95008317 
DE95008319 
DES5008323 
DE95008326 
DE95008327 
DE95008328 
DE95008329 
DE95008330 
DE95008331 

DE95008332 
DE95008333 
DE95008335 
DE95008336 
DE95008337 
DE95008338 
DE95008339 
DE95008341 

DE95008342 
DE95008343 
DE95008344 
DE95008345 
DE95008346 
DE95008347 
DE95008348 
DE95008350 
DE95008351 

DE95008352 
DE95008353 
DE95008354 
DE95008355 
DE95008356 
DE95008357 
DE95008358 
DE95008362 


Report No. 


DOE/METC/C—95/71 75 
DOE/NV-380 
DOE/EA-0984-Draft-B 
DOE/RL-94-66-Draft-A 
DOE/RL-93-33-Draft-A 
DOE/RL-94-64-Draft-A 
DOE/RL—94-43-Rev.1 
DOE/RL—94-65-Draft-A 
ANL/ES/CP-85670 
DOE/EH-231-029/0295 
ANL/ES/CP-85677 
ANL/ER/CP-83078 
ANL/ET/CP-—83 155 
ANL/EMO/CP-85801 
ANL/DIS/CP-85793 
ANL/ET/CP-85762 
ANL/CMT/CP-85759 
ANL/ITD/CP-85767 
ANL/CMT/CP-85758 
ANL/TD/CP-84267 
ANL/ESH/VU-85484 
ANL/DIS/CP-—85400 
ANL/MSD/CP-83453 
ANL-HEP-TR-95-04 
ANL/MCS/CP-85720 
ANL-94/36 
ANL/PHY/CP-—85493 
ANL/CMT/CP-85560 
DOE/EIA-0538(94/95-20) 
DOE/EIA-M063A(95) 
DOE/EIA-M065A(95) 
FNAL/C-—95/030-E 
BNL-61500 
BNL-61443 
BNL-61462 
BNL-61490 
BNL-61477 
BNL-61487 
DOE/RL-94-62-Draft-A 
DOE/RL—94-67-Draft-A 
ANL/MCS-TM—193 
ANL/ESD/TM-—84 
DOE/EIA-M062/1 (95) 
ANL/EAD/TM-26 
UCRL-ID—117982 
K/CSD/TM-93-Rev.3 
DOE/OR/22028-T15 
DOE/ER/25217-T1 
DOE/ER/61010—-T27 
DOE/FE/63313-T1 
DOE/CE/23810-51E 
DOE/ER/61208—4 
DOE/ER/14439-1 
DOE/ER/60314-6 
PNL-9065-Vol.3 
UCRL-ID—108175 
UCRL-ID—116384 
UCRL-ID—118672 
UCRL-ID—119658 
BNL-52449 
ANL/FPP/TM-—274 
ANL-95/3 

LBL-34436 
LBL-35273 
LBL-36122 
LBL-36178 
LBL-36072 
LBL-36405 

LBL-36511 

LBL-36580 
LBL-36803 
DOE/MC/291 19-95/C0429 


Order No. 


DE95008363 
DE95008364 
DE95008365 
DE95008366 
DE95008367 
DE95008368 
DE95008369 
DE95008370 
DE95008371 

DE95008372 
DE95008373 
DE95008374 
DE95008375 
DE95008376 
DE95008377 
DE95008378 
DE95008379 
DE95008380 
DE95008382 
DE95008383 
DE95008384 
DE95008385 
DE95008386 
DE95008387 
DE95008389 
DE95008390 
DE95008391 

DE95008392 
DE95008393 
DE95008394 
DE95008395 
DE95008396 
DE95008397 
DE95008398 
DE95008399 
DE95008400 
DE95008401 

DE95008403 
DE95008404 
DE95008406 
DE95008407 
DE95008408 
DE95008409 
DE95008410 
DE950084 11 

DE95008412 
DE95008413 
DE95008414 
DE95008417 
DE95008418 
DE95008419 
DE95008421 

DE95008422 
DE95008423 
DE95008424 
DE95008425 
DE95008426 
DE95008427 
DE95008428 
DE95008429 
DE95008430 
DE95008431 

DE95008440 
DE95008441 

D&=95008442 
DE95008443 
DE95008444 
DE95008446 
DE95008447 
DE95008448 
DE95008451 
DE95008452 


Report No. 


DOE/MC/2911 1-95/C0441 
DOE/MC/30175-95/C0439 
DOE/MC/28060-95/C0444 
BNL-61450 

BNL-61448 

BNL-61447 

UCRL-JC—1 19133 
BNL-61459 

LA-12810-MS 
LA-12854-MS 

UCRL-JC—1 19050 
UCRL-JC—1 19872 
UCRL-JC—1 18312 
UCRL-JC—1 18288 
UCRL-JC—1 18285 
UCRL-JC—1 18385 
UCRL-JC—117776 
UCRL-JC—117153 
UCRL-JC—1 18730 
FNAL/C—95/024-E 
BNL-60656 
DOE/MC/30174—95/C0446 
DOE/MC/28060-95/C0442 
GA-A-21871 
ORNL/TM—12904 
BNL-61482 

BNL-61480 
ANL/MCS-TM-202 
ARM-95-001 
ORNL/TM—12812 
ANL/ES/CP-85381 
ANL/ES/CP-—85382 
ANL/ES/CP-85383 
ANL/ES/CP-—85384 
ANL/ES/CP-85385 
ANL/ES/CP-85386 
ANL/ES/CP-85387 
ANL/ES/CP-85379 
ANL/ES/PP-—85380 
ANL/ES/CP-85391 
ANL/ES/CP-—85389 
ANL/ES/CP-85390 
WHC-SD-WM-RD-052 
WHC-SD-WM-ES-335 
WHC-SD-WM-ETP-143 
WHC-SD-WM-VI-017 
WHC-SD-WN-TI-685 
WHC-SD-WM-ER-402 
WHC-SD-WN-TP-312 
WHC-SD-WN-ES-336 
WHC-SD-W059-FDC—002 
WHC-SD-W320-TRP-—002 
WHC-SD-W367-FDC—001 
WHC-SD-W302-FDC—001 
WHC-SD-WM-TRP-225 
WHC-SD-WM-DA-168 
WHC-SD-GN-CSWD-30072 
WHC-SD-GN-CSWD-20010 
WHC-SD-SNF-PLN—004 
WHC-SD-SNF-DQO-003 
WHC-SD-SQA-CSA-20391 
WHC-SD-WM-RPT-098 
SAND-95-0242C 
LBL-36305 

LBL-36571 

LBL-36572 

UCRL-JC—1 14681 -Rev.1 
LBL-36210 

LBL-36274 

LBL-36374 
WHC-SD-EN-DP-071-Rev.1 
DOE/RW-0460 





Order No. 


DE95008453 
DE95008454 
DE95008455 
DE95008456 
DE95008457 
DE95008458 
DE95008460 
DE95008461 
DE95008462 
DE95008463 
DE95008464 
DE95008465 


DE95008467 
DE95008468 
DE95008469 
DE95008470 
DE95008473 
DE95008474 
DE95008475 
DE95008476 
DE95008477 
DE95008478 
DE95008479 
DE95008480 
DE95008481 
DE95008482 
DE95008483 
DE95008484 
DE95008485 
DE95008486 
DE95008487 
DE95008488 
DE95008489 
DE95008490 
DE95008491 
DE95008492 
DE95008493 
DE95008494 
DE95008495 
DE95008498 
DE95008499 
DE95008501 
DE95008502 
DE95008504 
DE95008506 
DE95008507 
DE95008508 
DE95008509 
DE95008510 
DE95008511 
DE95008512 
DE95008513 
DE95008514 
DE95008515 
DE95008516 
DE95008518 
DE95008519 
DE95008523 
DE95008525 
DE95008526 
DE95008527 
DE95008529 
DE95008531 
DE95008532 
DE95008533 
DE95008534 
DE95008535 
DE95008536 
DE95008538 
DE95008539 
DE95008540 


Report No. 


HDC—1063 
HDC—1251 
HW-—18627 
HW-24836 
UCRL-JC—1 18890 
UCRL-JC—1 19489 
WHC-MR-0492 
DOE/RL—93-52-Rev.1 


WHC-SD-WM-DA-167 
WHC-SD-WN-ER-415 
WHC-SD-WM-DA-—165 
WHC-SD-CP-PLN-027- 


Rev.1 
RL-2-8 
CONF-9501 74-1 
CONF-950174-2 
CONF-950174-3 


WHC-SD-SNF-DQO-002 
WHC-SD-SNF-TP-012 


WHC-SD-EN-TI-296 


WHC-SD-WM-PTR-013 
WHC-SD-WM-DA-—160 
WHC-SD-WN-TP-231-Rev.1 
WHC-SD-WM-ER-392 
WHC-SD-WM-TRP-231 
WHC-SD-WM-EL-003 


LBL-PUB—759 
LBL-36751 
LBL-36209 
LBL-36746 
LBL-35375 
LBL-36702 
LBL-36632 
LBL-36683 
LBL-36732 
LBL-36455 
PNL—10474 
LBL-36629 
LBL-35486 
LBL-36047 


WHC-SD-TP-OTP-001 


WHC-SD-FF-ER—101 
LBL-PUB—5353-Rev.1 
LBL-PUB-—5354-Rev.1 
DOE/OR-01-1292-D1 
SAND—94-2569C 
SAND-—-94-1367C 
SAND—95-0468C 
SAND—94-3187C 
SAND-95-0341C 
SAND-—94-2464C 
SAND-94-2860C 
SAND—94-2852C 
SAND-94-2931C 
SAND-—95-0346C 
SAND—94-2823C 
SAND-94-2878C 
SAND—95-0394C 
SAND—94-1931 
SAND-—95-0472C 
SAND-—95-0482C 
SAND-95-0085C 
SAND-95-0436C 
SAND-—95-0272C 
SAND-—95-0289C 
SAND—95-0271C 
SAND-—95-0455C 
SAND-—95-0446C 
SAND-95-0393C 
SAND-—94-2146C 
SAND—94-2407C 
SAND-—94-2193C 


Order No. 


DE95008542 
DE95008546 
DE95008547 
DE95008548 
DE95008549 
DE95008551 

DE95008553 
DE95008554 
DE95008555 
DE95008556 
DE95008557 
DE95008558 
DE95008559 
DE95008560 
DE95008561 

DE95008562 
DE95008563 
DE95008564 
DE95008565 
DE95008566 
DE95008567 
DE95008568 
DE95008569 
DE95008570 
DE95008571 

DE95008572 
DE95008574 
DE95008575 
DE95008577 
DE95008579 
DE95008580 
DE95008581 

DE95008582 
DE95008583 
DE95008586 
DE95008587 
DE95008588 
DE95008589 
DE95008590 
DE95008591 

DE95008592 
DE95008593 
DE95008594 
DE95008595 
DE95008596 
DE95008597 
DE95008598 
DE95008599 
DE95008600 
DE95008601 

DE95008602 
DE95008604 
DE95008606 
DE95008607 
DE95008609 
DE95008610 
DE95008611 

DE95008613 
DE95008614 
DE95008615 
DE95008620 
DE95008622 
DE95008625 
DE95008626 
DE95008627 
DE95008629 
DE95008635 
DE95008642 
DE95008643 
DE95008647 
DE95008648 
DE95008649 


Report No. 


SAND-94-3279C 
SAND-94-2546C 
SAND-95-0344C 
SAND-95-0195C 
SAND-95-0241C 
SAND-—95-0345C 
TVA-95008553 
TVA-95008554 
INEL—94/0059 
INEL—94/0203 
EGG-M-94051 
INEL-—94/0010 
INEL-—94/0009 
INEL—94/0105 
INEL-—94/0109 
INEL-94/0079 
INEL—94/0030 
INEL—94/0071 
INEL-—94/0114 
INEL-—94/0252 
DOE/LLW-204 
DOE/LLW—126 
INEL—94/0159 
DOE/LLW-217 
DOE/LLW-203 
INEL-—94/0223 
INEL-—94/0210 
INEL—94/0236 
INEL-94/0014 


DOE/METC/C-—95/7177 
DOE/METC/C—95/7171 
DOE/METC/C—95/7174 


EGG-M-94205 
DOE/DP-95008583 
UCRL-ID-116890 
UCRL-ID-118340 
UCRL-ID-1 18356 
UCRL-ID-119098 
SLAC-PUB-6703 
SLAC-PUB-6667 
SLAC-PUB-6629 
SLAC-PUB-95-6771 
SLAC-PUB-95-6759 
SLAC-PUB-95-6756 
SLAC-PUB-95-6738 
EGG-NPR-10625 
EGG-RAAM-11445 
INEL-94/0253 
EGG-CS—11143 
EGG-ER-11005 
EGG-M-94411 
INEL-94/00062 
INEL-94/00045 
INEL-94/00010 
DOE/LLW-163-Vol.1 
DOE/LLW-163-Vol.2 
DOE/LLW-163-Vol.3 
INEL-94/00142 
INEL-94/00025 
EGG-M-94157 
INEL-94/0072-Qtr-3 
INEL-94/0004 
PNL-10476 
PNL-10486 
PNL-10490 
DOE/ER/61392-T1 
DOE/ER/40763-T1 
DOE/ER/13045-T2 
DOE/ER/40566—4 
DOE/OR-01-1313-D2 
DOE/OR-01-1312-D2 
ORNL/CON--400 


Order No. 
DE95008650 


DE95008651 
DE95008652 
DE95008653 
DE95008654 
DE95008655 
DE95008656 
DE95008657 
DE95008658 
DE95008659 
DE95008662 
DE95008665 
DE95008666 
DE95008667 
DE95008668 
DE95008669 
DE95008670 
DE95008671 
DE95008672 
DE95008673 
DE95008674 
DE95008675 
DE95008676 
DE95008678 
DE95008679 
DE95008680 
DE95008682 
DE95008683 
DE95008684 
DE95008691 
DE95008694 
DE95008695 
DE95008696 
DE95008697 
DE95008698 
DE95008699 
DE95008700 
DE95008701 

DE95008702 
DE95008703 
DE95008706 
DE95008707 
DE95008708 
DE95008709 
DE95008710 
DE95008712 
DE95008713 
DE95008716 
DE95008717 
DE95008718 
DE95008719 
DE95008721 

DE95008723 
DE95008725 
DE95008727 
DE95008733 
DE95008736 
DE95008737 
DE95008738 
DE95008739 
DE95008742 
DE95008747 
DE95008749 
DE95008751 

DE95008752 
DE95008753 
DE95008754 
DE95008755 
DE95008756 
DE95008757 
DE95008758 


DE95008758 


Report No. 


ORNL/ER/Sub-92-SK263/1- 


Rev.2 
ORNL/TM-12917 
DOE/OR-01-1282-D4 
ORNL/TM-12831 
ORNL/TM—-12921 
ORNL/TM—-12869 
ORNL/TM—12846 
ORNL/TM—12906 
ORNL/TM—12920 
INEL—95/0001 
INEL—94/0277 
INEL—95/0046 
INEL—94/0017 
INEL-94/0173 
INEL—95/0025 
INEL—94/0205 
INEL—94/0138 
INEL—95/0039 
INEL—94/0139 
INEL—94/0001 


DOE/WIPP-91-005-Rev.4 


CONF-950402-5 
CONF-930168—10 
CONF-941245-2 
CONF-950232-28 
CONF-950232-26 
CONF-94 1144-93 
CONF-9505 193-2 
CONF-950232-27 
INEL—94/0106 
DOE/RL-93-68-Rev.3 
DOE/RL-93-81 -Draft-A 
DOE/RL-93-82-Draft-A 
DOE/RL-94-152 
DOE/RL-93-80 
DOE/BC/14651-T5 
DOE/BC/14651-T6 
DOE/BC/14651-T7 
DOE/BC/14651-T8 
PNL-8789-Add.1 
PPPL-3053 
PPPL-3076 
PPPL-3067 
PPPL-3066 
PPPL-3065 
PPPL-3062 
PPPL-3061 
PPPL-3058 
PPPL-3056 
PPPL-3057 
PPPL-3055 
DOE/ER/60881-T2 
DOE/ER/75711-T1 
DOE/CH/10618-T1 
DOE/ER/54095-T1 
DOE/CE/23810-51D 
DOE/EM-0228 
DOE/ER/40757—-060 
DOE/ER/40757-064 
DOE/ER/40757-065 
DOE/EP/10050-T4 
UCRL-ID—120424 
DOE/ET/53088-690 
DOE/ET/53088-696 
DOE/AL/62350-28 
DOE/AL/62350-—25F 
DOE/AL/62350—23F 
DOE/AL/62350—1 8F 
DOE/AL/62350—15F 
DOE/AL/62350—1 2F 
DOE/AL/62350-3F 


ERA Vol. 20, No. 6 





DE95008760 


Order No. 


DE95008760 
DE95008761 
DE95008763 
DE95008764 
DE95008766 
DE95008767 
DE95008769 
DE95008771 
DE95008772 
DE95008773 
DE95008775 
DE95008776 
DE95008777 
DE95008778 
DE95008779 
DE95008780 
DE95008781 

DE95008782 
DE95008794 
DE95008795 
DE95008796 
DE95008797 
DE95008802 
DE95008804 

DE95008808 
DE95008809 
DE95008810 
DE9500881 1 
DE95008812 
DE95008814 


DE95008816 
DE95008818 
DE95008820 
DE95008822 
DE95008829 
DE95008831 

DE95008832 
DE95008833 
DE95008836 
DE95008837 
DE95008842 
DE95008845 
DE95008847 
DE95008848 
DE95008855 
DE95008872 
DE95008873 
DE95008874 
DE95008875 
DE95008876 
DE95008877 
DE95008878 
DE95008879 
DE95008880 


DE95008886 
DE95008889 
DE95008891 
DE95008892 
DE95008894 
DE95008895 
DE95008898 
DE95008899 
DE95008900 
DE95008903 
DE95008905 
DE95008906 
DE9500891 1 
DE95008919 
DE95008920 
DE95008921 


778 


Report No. 


DOE/AL/62350—7D-Rev.1 
DOE/AL/62350-8F 
DOE/AL/62350-17F 
ANL-—94/44 
DOE/EIA-0538(94/95-22) 
DOE/EIA-0538(94/95-23) 
DOE/EIA-0591 
DOE/CH-9504 
DOE/MC/28178-95/C0449 
DOE/METC/C—95/7178 
CONF-94 1102-40 
CONF-94 1144-90 
CONF-950226—25 
CONF-941 144-91 
CONF-94 1203-23 
CONF-941 144-95 
CONF-941214-4 
CONF-941207-29 
DOE/EIA-TR-0588 
ANL/MCS-TM-190 
UCRL-JC—1 18306 
SAND-—95-0339 
WHC-SD-SNF-TRP-003 
WHC-SD-WN-TP-313 
UCRL-JC—1 19206 
UCRL-JC—1 19040 
UCRL-JC—1 17476 
UCRL-JC—1 18361 
UCRL-ID—118743 
WHC-SD-534-CSWL-001- 
Rev.2 
SAND—94-2451C 
SAND—95-0331C 
SAND-95-0493C 
SAND-95-0225 
UCRL-JC—118213 
UCRL-JC—119717 
WHC-SD-WN-TI-686 
WHC-SD-SNF-TI-012 
WHC-SD-LL-ATP—024 
WHC-SD-WN-TP-314 
CONF-94 1144-110 
CONF-9410128-2 
CONF-941144—102 
CONF-941144—101 
WHC-SD-W178-QAPP-001 
INEL-—95/002 
CONF-941022—Vol.1 
WHC-SD-WN-TP-240 
WHC-SD-SNF-PD—009 
WHC-SD-WNM-TP-305 
WHC-SD-WM-TP-306 
WHC-SD-WNM-TP-317 
WHC-SD-W059-PSE-—002 
WHC-SD-WM-CSRS-007- 
Rev.2 

WHC-SD-SNF-DA-005 
WHC-SD-WM-TP-307 
WHC-SD-SNF-TC—002 
WHC-SD-WN-DA-158 
WHC-SD-WM-OMM-016 
WHC-SD-WN-TP-304 
CONF-941144—103 
CONF-950121-—2 
CONF-941144—-98 
CONF-94 1144-94 
CONF-941144—99 
CONF-941144—100 
LBL-PUB-5401 
ANL/DIS/TM—23 
PNL-—10175 

PNL-10379 


ERA Vol. 20, No. 6 


Order No. 


DE95008922 
DE95008924 
DE95008925 
DE95008926 
DE95008927 
DE95008928 
DE95008929 
DE95008930 
DE95008931 
DE95008932 
DE95008933 
DE95008934 
DE95008942 
DE95008943 
DE95008944 
DE95008946 
DE95008948 
DE95008951 
DE95008959 
DE95008960 
DE95008961 
DE95008983 
DE95008985 
DE95008990 
DE95008991 
DE95008992 
DE95009006 
DE95009007 
DE95009009 
DE95009010 
DE95009027 
DE95009028 
DE95009029 
DE395009030 
DE95009031 
DE95009037 
DE95009038 
DE95009050 
DE95009076 
DE95009077 
DE95009079 
DE95009080 
DE95009081 
DE95009091 
DE95009093 
DE95009096 


DE95009097 
DE95009099 
DE95009104 


DE95009105 

DE950091 11 

DE95009114 
DE95009122 
DE95009124 
DE95009130 
DE95009134 
DE95009140 
DE95009141 

DE95009142 
DE95009143 
DE95009144 
DE95009145 
DE95009146 
DE95009148 
DE95009151 

DE95009157 
DE95009158 
DE95009182 
DE950091 84 
DE95009189 


Report No. 


DOE/BC/14860-9 
PNL-SA-25328 
PNL-SA-24854 
PNL-SA-25387 
PNL-SA-25416 
PNL-SA-23974 
PNL-SA-24530 
PNL-SA-24458 
PNL-SA-24532 
PNL-SA-25194 
PNL-SA-25672 
PNL-SA-24828 
DOE/METC/C—95/71 80 
DOE/METC/C—95/7181 
DOE/METC/C—95/71 82 
DOE/MC/31261—-95/C0448 
DOE/MC/29109-95/C0431 
KCP-—613-5518 
PNL-SA-24951 
PNL-SA-24970 
PNL-SA-24929 
DOE/CE/15544-T10 
DOE/NV/10833—25 
DOE/ER/45312-7 
DOE/ER/14039-4 
DOE/ER/14220-2 
PNL-SA-24647 
INDC-—3690 
DOE/RL-94-48-Draft-A 
DOE/RL-93-80-Draft-A 
CONF-950216—85 
DOE/NE-0111 
CONF-941144—-111 
CONF-941144-112 
CONF-941144-113 
Y/SUB—95-99069C/K49/2 
Y/MA-37-7212/R1 
DOE/EIA-0380(95/03) 
CONF-9503121—1 
CONF-9411185-3 
CONF-9409299-2 
ANL/ESD/TM-83 
DOE/EIA-0538(94/95-24) 
WHC-SA-2810 
WHC-SD-W211-Ti-002 
WHC-SD-T 100-FDC—001- 
Rev.1 
WHC-SD-SP-ER-003 
WHC-SD-WM-ML-001 
WHC-SD-ER3641-OTP-—001- 
Rev.1 
WHC-SD-WM-CMD-004 
LBL-36347-Pt.1 
WHC-SD-W026-SDD-001 
CONF-950445-—2 
CONF-9411178-2 
CONF-9407123-6 
GA-A-21905 
WHC-SD-WM-DP-097 
WHC-SD-WM-VI-018 
WHC-SD-WM-VI-015 
WHC-SD-LEF-PLN-001 
WHC-MR-0488 
WHC-SD-WM-TP-285-Rev.1 
WHC-SD-WN-ETP—115 
WHC-SD-SNF-SD-—003-Vol.1 
WHC-SD-SNF-CMD-—001 
WHC-SD-LEF-QAPP-001 
WHC-SD-WM-DP-096 
DOE/EIA-0035(95/03) 
ORNL/TM-12891 
BNL-52451 


Order No. 


DE95009309 
DE95009323 
DE95009324 
DE95009328 
DE95009329 
DE95009330 
DE95009331 
DE95009334 
DE95009335 
DE95009337 
DE95009343 
DE95009349 
DE95009355 
DE95009364 
DE95009371 
DE95009372 
DE95009374 
DE95009375 
DE95009376 
DE95009377 
DE95009378 
DE95009379 
DE95009381 
DE95009383 
DE95009384 
DE95009385 
DE95009386 
DE95009387 
DE95009388 
DE95009389 
DE95009391 
DE95009392 
DE95009393 
DE95009396 
DE95009397 
DE95009398 
DE95009399 
DE95009400 
DES5009403 
DE95009406 
DE95009407 
DE95009408 
DE95009409 
DE95009410 
DE95009453 
DE95009454 
DE95009455 
DE95009456 
DE95009457 
DE95009509 
DE95009512 
DE95009513 
DE95009521 
DE95009522 
DE95009537 
DE95009538 
DE95009631 
DE95009660 
DE95009661 
DE95009662 
DE95009669 
DE95010100 
DE95010206 
DE95010351 
DE95605203 


DE95612528 
DE95612941 
DE95615647 
DE95621676 
DE95621683 
DE95624093 


Report No. 


DOE/ER/13480-5 
DOE/ER/61216-3 
DOE/ER/61363-3 
DOE/ER/45442-T2 
UCRL-ID—119971 
UCRL-ID—118969 
UCRL-ID—120258 
DOE/PC/93069-3 
KAPL-4756 
DOE/PC/91298-T6 
DOE/PC/91286-T12 
DOE/PC/92549-T8 
DOE/PC/91057-T9 
DOE/EM-0199 
LBL-35334 
LBL-36054 
LBL-36592 
LBL-36659 
LBL-36779 
LBL-36780 
LBL-36888 
UCRL-ID—116621 
UCRL-ID—118389 
UCRL-ID—119527 
UCRL-ID—119528 
UCRL-ID—119803 
PPPL-3086 
PPPL-3051 
PPPL-3054 
PPPL-3070 
PPPL-3072 
PPPL-3064 
PPPL-3078 
PPPL-3085 
PPPL-3088 
PPPL-3082 
PPPL-3081 
PPPL-3080 
PPPL-3084 
PPPL-3068 
PPPL-3052 
PPPL-3090 
PPPL-3089 
PNL-9814-Rev.2 
DOE/EIA-0530 
DOE/EIA-0528(94) 
DOE/EIA-0546(93) 
DOE/EIA—-M066/R 
DOE/EIA-0226(95/03) 
DOE/OR-01-1273/V1-D2 
DOE/EIA-0130(95/03) 
DOE/EIA-0109(95/03) 
DOE/EIA-0520(95/03) 
DOE/EIA-0538(94/95-25) 
MLM-3802 
K/CSD/TM-101-Rev.1 
DOE/PC/92545-9 
DOE/ER-0641T 
DOE/IG—0367 
SAND-94-0844 
UCRL-JC—1 20594 
DOE/ER/53206—19 
UCRL-ID—117405 
DOE/CH/10618-T2 
IAEA-INFCIRC— 
254(rev.1/pt.1/mod.2/add. 1 

INIS-mf-14438 
JINR-D-3-94-364 
INIS-mf-14439 
KFKI-1994-12/G 
KFKI-1994-16/G 
INIS-BR-3449 





Order No. 


DE95624094 
DE95624095 
DE95624121 

DE95624122 
DE95624169 
DE95624196 
DE95624197 
DE95624202 
DE95624280 
DE95624285 
DE95624368 
DE95624369 
DE95624411 

DE95624502 
DE95624543 
DE95624544 
DE95624606 
DE95624641 

DE95624738 
DE95624754 
DE95624755 
DE95624762 
DE95624772 
DE95624778 
DE95624789 
DE95624790 

DE95624792 

DE95624793 

DE95624806 
DE95624846 
DE95624848 

DE95624849 

DE95624850 
DE95624853 

DE95624854 

DE95624855 

DE95624885 
DE95624887 
DE95624888 
DE95624889 
DE95624891 

DE95624892 
DE95624909 
DE95624910 
DE95624945 

DE95625043 

DE95625085 
DE95625088 
DE95625093 
DE95625094 
DE95625101 

DE95625102 
DE95625103 
DE95625104 
DE95625106 
DE95625112 
DE95625114 
DE95625115 
DE95625133 
DE95625134 
DE95625137 
DE95625138 
DE95625139 
DE95625140 
DE95625141 
DE95625142 
DE95625149 
DE95625150 
DE95625151 
DE95625152 
DE95625161 
DE95625162 


Report No. 


INIS-BR-3450 
INIS-UA-006 
IAEA-TECDOC-—748 
INIS-PE-95-01 
INIS-BR-3451 
NAHRES-21 
NAHRES—22 
IAEA-TECDOC-—755 
REX-—161 
JINR-E-7-94-346 
IAEA-NDS—135 
NRPA-—1994:6 
IC—94/403 
CEA-CONF—11880 
CEA-CONF-11921 
CEA-CONF—11922 
EDF—-93-NM-00047 
CEA-CONF—11910 
CEA-CONF—11928 
CEA-N-2756 
OPRI-RM-—9-1994 
CEA-CONF—11876 
NEI-SE—193 
IAEA-TECDOC-—777 
INIS-mf-14479 
OUP-94-25 
JINR-94-165 
NEI-DK-—1836 
NEI-NO-480 
STUK-YTO-TR-75 
CEA-CONF-11881 
IAEA-TECDOC~-781 
IAEA-TECDOC-—785 
IAEA-TECDOC-—768 
CEA-CONF-11912 
IAEA-TECDOC~779 
EDF—-94-NV-00012 
STUK-YTO-TR-64 
CEA-CONF-11917 
CEA-CONF—-11874 
CEA-CONF—-11878 
SSI-94-17 
NRPA-1994:10 
SS}94-14 
EDF—-94-NV-00011 
NRPA-1994:9 


IAEA-NDS-112(rev.2) 


CEA-CONF-11882 
INIS-mf-14476 
INIS-mf-14477 
EDF-93-NB-00146 
EDF-93-NB-00148 
EDF-93-NB-00149 
EDF—-93-NB-00172 
EDF-93-NB-00201 
EDF-94-NB-00057 
CEA-CONF-11877 
PNRI-E(EN)-94005 
CEA-CONF—11929 
EDF-93-NB-00188 
CEA-CONF—11919 
JINR-5-68-94 
GANIL-S~94-03 
CEA-CONF-11916 
GANIL-S-94-02 
JINR-4-67-94 
EDF-93-NB-00176 
PNRI-C(HP)-94006 
STUK-YTO-TR-48 
STUK-YTO-TR-49 
EDF-94-NJ-00025 
EDF-94-NJ-00057 


Order No. 


DE95625163 
DE95625166 
DE95625167 
DE95625168 
DE95625169 
DE95625176 
DE95625191 

DE95625192 
DE95625193 
DE95625194 
DE95625195 
DE95625196 
DE95625197 
DE95625198 
DE95625199 
DE95625200 
DE95625201 

DE95625202 
DE95625203 
DE95625204 
DE95625205 
DE95625206 
DE95625207 
DE95625208 
DE95625209 
DE95625210 

DE95625211 

DE95625212 

DE95625213 

DE95625214 

DE95625215 

DE95625216 
DE95625217 

DE95625218 
DE95625219 
DE95625220 

DE95625221 

DE95625222 

DE95625223 

DE95625224 

DE95625225 

DE95625226 
DE95625227 

DE95625228 
DE95625229 
DE95625230 

DE95625231 

DE95625232 
DE95625233 
DE95625234 

DE95625235 
DE95625236 
DE95625237 
DE95625238 
DE95625239 
DE95625240 
DE95625241 

DE95625242 
DE95625296 
DE95625312 
DE95625323 
DE95625332 
DE95625342 
DE95625345 
DE95625347 
DE95625348 
DE95625349 
DE95625350 
DE95625351 
DE95625365 
DE95625366 
DE95625367 


Report No. 


EDF-94-NJ-00061 
CEA-CONF—11974 
EDF-93-NB-00152 
NEA-CSNI-R-94-11 
STUK-YTO-TR-57 
CEA-CONF—11915 
CEA-CONF—11908 
CEA-CONF—11909 
CEA-CONF—11977 
CEA-CONF—11978 
EDF—-93-NB-00142 
EDF—93-NB-00143 
EDF—93-NB-00151 
EDF—93-NB-00154 
EDF—-93-NB-00155 
EDF—93-NB-00157 
EDF—93-NB-00158 
EDF—93-NB-00159 
EDF—93-NB-00161 
EDF—93-NB-00162 
EDF—-93-NB-00165 
EDF—93-NB-00167 
EDF—93-NB-00168 
EDF-93-NB-00169 
EDF—93-NB-00171 
EDF—-93-NB-00173 
EDF—-93-NB-00177 
EDF-93-NB-00179 
EDF-93-NB-00183 
EDF—93-NB-00187 
EDF—93-NB-00190 
EDF—-93-NB-00191 
EDF-93-NB-00192 
EDF—-93-NB-00198 
EDF—-93-NB-00199 
EDF—-93-NB-00200 
EDF—93-NB-00203 
EDF-93-NV-00030 
EDF-94-NB-00001 
EDF-94-NB-00003 
EDF-94-NB-00008 
EDF-94-NB-00010 
EDF-94-NB-00011 
EDF—-94-NB-00013 
EDF—-94-NB-00016 
EDF—94-NB-00024 
EDF—94-NB-00029 
EDF—94-NB-00034 
EDF-94-NB-00039 
EDF—-94-NB-00040 
EDF—94-NB-00043 
EDF—94-NB-00044 
EDF—-94-NB-00046 
EDF—-94-NB-00049 
EDF—94-NB-00052 
EDF—94-NB-00063 
EDF—94-NJ-00001 
EDF—94-NJ-00010 
CEA-CONF-11976 
SSI94-16 
OUP-94-23 
OUP-94-20 
EDF—93-NB-00202 
NEI-SE-—192 
CEA-CONF-11918 
CEA-CONF-11924 
CEA-CONF—11925 
CEA-CONF—11926 
CEA-CONF—11927 
NEI-SE-188 
NEI-SE—189 
NEI-SE—190 


Order No. 


DE95625368 
DE95625369 
DE95625370 
DE95625371 
DE95625372 
DE95625400 
DE95625401 

DE95625410 
DE95625453 
DE95625456 
DE95625463 
DE95625464 
DE95625466 
DE95625467 
DE95625468 
DE95625469 
DE95625474 
DE95625475 
DE95625481 

DE95625482 
DE95625483 
DE95625484 
DE95625485 
DE95625486 
DE95625511 

DE95625512 
DE95625513 
DE95625514 
DE95625515 
DE95625516 
DE95625517 
DE95625518 
DE95625519 
DE95625520 
DE95625521 

DE95625522 
DE95625523 
DE95625524 
DE95625525 
DE95625526 
DE95625527 
DE95625528 
DE95625529 
DE95625530 
DE95625531 

DE95625532 
DE95625533 
DE95625534 
DE95625535 
DE95625536 
DE95625537 
DE95625538 
DE95625539 
DE95625540 
DE95625560 
DE95625561 

DE95625562 
DE95625563 
DE95625564 
DE95625565 
DE95625566 
DE95625567 
DE95625568 
DE95625569 
DE95625578 
DE95625579 
DE95625580 
DE95625581 
DE95625582 
DE95625583 
DE95625584 
DE95625585 


Report No. 


NEI-SE-—191 
PSI-95-06 
SSI94-15 
SSI94-18 
SSI}-95-02 
NEI-DK-—1835 
NEI-SE—187 
NRPA-—1994:8 
EDF-94-NB-00020 


LUTMDN-TMVK-5244 


IAEA-NDS—155 
IAEA-NDS—157 


IAEA-NDS-—0(rev.94/11) 
IAEA-NDS—1 1 0(rev.5) 
IAEA-NDS—7(rev.94/11) 


STUK-YTO-TR-72 
CEA-CONF—11879 
PSI-95-05 
INIS-mf-14473 
INIS-mf-14474 
INIS-mf-14475 
INIS-mf-14478 
NEI-NO-479 
OUP-—94-26 
IC—94/199 
IC—94/245 
IC—94/255 
\C—94/257 
IC—94/262 
IC—94/293 
IC—94/310 
IC—94/317 
IC—94/319 
IC—94/343 
IC—94/349 
IC—94/350 
IC—94/352 
IC—94/357 
IC—94/361 
IC—94/362 
IC—94/368 
IC—94/369 
IC—94/370 
IC—94/371 
IC—94/374 
IC—94/375 
IC—94/376 
IC—94/379 
IC—94/381 
IC—94/382 
IC—95/2 
IC—95/3 
IC—95/8 
NEI-NO-481 
CEA-CONF-11914 
IC—94/210 
IC—94/211 
IC—94/251 
IC—94/347 
IC—94/356 
IC—94/364 
IC—95/10 
IC—95/13 
IC—95/4 
IC—94/373 
IC—94/276 
IC—94/312 
IC—94/345 
IC—94/365 
IC—94/380 
IC—94/388 
IC—94/394 
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DE95625586 


Order No. 


DE95625586 
DE95625587 
DE95625588 
DE95625589 
DE95625590 
DE95625591 
DE95625592 
DE95625593 
DE95625642 
DE95625643 
DE95625649 
DE95625650 
DE95625659 
DE95625667 
DE95625688 
DES5625693 
DE95625698 
DE95625708 
DE95625711 

DE95625738 
DE95625750 
DE95625759 
DE95625766 
DE95625767 
DE95625768 
DE95625786 
DE95625787 
DE95625790 

DE95625852 

DE95625853 
DE95625854 

DE95625858 
DE95625863 

DE95625864 
DE95625865 

DE95625866 
DE95625871 

DE95625904 
DE95626012 

DE95626013 
DE95626014 

DE95626102 

DE95626103 
DE95626104 
DE95626105 
DE95626107 
DE95626108 
DE95626109 
DE95626110 
DE956261 11 

DE95626112 
DE95626113 
DE95626114 
DE95626115 
DE95626116 
DE95626199 
DE95626200 
DE95626211 

DE95626212 
DE95626213 
DE95626214 
DE95626215 
DE95626217 
DE95626218 
DE95626219 
DE95626220 
DE95626221 
DE95626222 
DE95626230 
DE95626231 
DE95755118 
DE95755125 


Report No. 


IC—94/395 

IC—94/396 

IC—94/401 

IC—95/1 

IC—95/12 

IC—95/16 

IC—95/5 

IC—95/6 

IC—94/346 

IC—94/358 

IC—94/359 

IC—95/17 

IC—95/15 

IC—94/402 

IC—94/372 
OUP-94-21 
IC—94/264 
KFKI-—1994-24/A 
OUP-94-22 
LUNFD6-NFFK-—1009 
IAEA-NDS—122(rev.1) 
IAEA-NDS-87(rev.3) 
IAEA-NDS—137(rev.0) 
IAEA-NDS—152(rev.0) 
IAEA-NDS—168(rev.1) 
IC—94/299 
OUP-94-24 
IC—94/389 
IAEA-NDS—106(rev.2) 
IAEA-NDS—123(rev.1) 
IAEA-NDS—121(rev.1) 
IAEA-NDS-—1 1 1(rev.2) 
IC—94/354 
GANIL-P-94-27 
IC—94/339 

LAMP-95/1 

IC—94/377 

IC—95/23 

IC—95/19 

IC—95/20 

LRP-510/95 
CEA-CONF—11911 
CEA-CONF—-11979 
CEA-CONF—11981 
CEA-CONF—11982 
IC—94/197 

IC—94/287 

IC—94/335 

IC—94/351 

IC—94/360 

IC—94/363 

IC—94/366 
RISO-R-779(EN) 
IC—94/178 

IC—94/386 

IC—94/355 

IC—94/398 

IC—94/348 

IC—94/385 

IC—94/400 

IC—95/22 

IC—95/7 

IC—94/353 

IC—94/367 

IC—94/378 

IC—94/383 

IC—94/387 

IC—95/14 

IC—95/11 

IC—95/9 
VTT-PUB-—198 
VYH-JULK-A188 


780 ERA Vol. 20, No. 6 


Order No. 


DE95755130 
DE95755131 
DE95755134 
DE95755135 
DE95755177 
DE95755178 
DE95755179 
DE95755180 
DE95755181 

DE95755183 
DE95755184 
DE957551 85 
DE95755186 
DE95755187 
DE95755188 
DE95755189 
DE95755190 
DE95755191 

DE95755192 
DE95755193 
DE95755194 
DE95755195 
DE95755196 
DE95755197 
DE95755199 
DE95755200 
DE95755641 

DE95755762 
DE95755992 
DE95755999 
DE95756000 
DE95756107 
DE95756263 
DE95756268 
DE95756270 
DE95756329 
DE95756341 

DE95756342 
DE95757546 
DE95757547 
DE95757579 
DE95757582 
DE95757583 
DE95757584 
DE95757585 
DE95757586 
DE95757587 
DE95757789 
DE95757790 
DE95757792 
DE95757793 
DE95757794 
DE95757795 
DE95757796 
DE95757797 
DE95757798 
DE95757799 
DE95757800 
DE95757801 

DE95757802 
DE95757803 
DE95757804 
DE95757805 
DE95757806 
DE95757807 
DE95757808 
DE95757809 
DE95757810 
DE95757811 
DE95757819 
DE95757820 
DE95757821 


Report No. 


AAA-KTF/FKF—94/8 
AAA-KTF/FKF—94/5 
PTR-RAP-37 
VTT-SYMP—144 
SGC-R-56 
SLU-VNL-R-192 
SLU-VV-EKOHYD-32 
SLU-VV-EKOHYD-35 
SLU-MLE-EXS—12 
NEI-SE—194 
IVL-B—1168 
IVL-B—1176 
NUTEK-R-94-61 
NUTEK-R-94-62 
NUTEK-R-95-1 
NEI-SE-195 
IVL-B—1172 

SVF-525 

SVF-526 

SVF-527 

SVF—-528 

IVL-B—1169 
IVL-B—1177 
SLU-VKL-UPP-173 
JT-191 

JT-192 
DESY-94-238 
MPI-PhE-95-02 
GKSS—94/E/57 
DESY-—94-195 
DESY-94-216 
DESY-—94-169 
KFK-PUG—-14 
KFK-PEF—117 
KFK-PEF—-118 
ETDE-DE-33 
KFK-PUG—10 
KFK-PUG-9 
PNC-TN—1100-94-003 
INS-J—179 
NIRS-M—-96 
YITP/U-94-20 
YITP/U-94-18 
YITP/U-94-17 
YITP/U-94-16 
YITP/U—94-11 
JAERI-M-—94-080 
JAERI-Research—94-025 
JAERI-Review—94-005 
KEK—94-6 
JAERI-Research—94-037 
JAERI-Data/Code—94-015 
JAERI-Tech—-94-026 
JAERI-Research—94-030 
JAERI-Research—94-032 
INS—1066 

INS—1054 

INS—1065 

NIFS—300 

NIFS—309 

NIFS-301 

NIFS-302 

NIFS—303 

NIFS-304 

NIFS-305 

NIFS—306 

NIFS-307 

NIFS-—308 

NIFS—310 

INS—1072 

INS—1071 
JAERI-Review—94-008 


Order No. 


DE95757831 
DE95757832 
DE95757834 
DE95757835 
DE95757836 
DE95758701 
DE95758943 
DE95758947 
DE95759035 
DE95759241 

DE95759242 
DE95759243 
DE95759244 
DE95759245 
DE95759246 
DE95759247 
DE95759248 
DE95759249 
DE95759250 
DE95759251 

DE95759252 
DE95759253 
DE95759260 
DE95762598 
DE95762599 
DE95762600 
DE95762601 

DE95762602 
DE95762618 
DE95762619 
DE95762620 
DE95762621 

DE95762625 
DE95762626 
DE95762634 
DE95762635 
DE95762637 
DE95762650 
DE95762651 

DE95762652 
DE95762653 
DE95762654 
DE95762655 
DE95762706 
DE95762707 
DE95762708 
DE95762780 
DE95762815 
DE95762816 
DE95762843 
DE95762845 
DE95762846 
DE95762866 
DE95762960 
DE95762970 
DE95762981 

DE95762982 
DE95762985 
DE95763000 
DE95763018 
DE95763019 
DE95763020 
DE95763027 
DE95763043 
DE95763044 
DE95763097 
DE95763118 
DE95763130 
DE95763163 
DE95763167 
DE95763211 
DE95763215 


Report No. 


UTNL-R-0315 
UTNL-R-0314 
NIRS-RSD—102 
NIRS-RSD—103 
INIS-JP—033 
ETDE/JP-mf—95758701 
CONF-9407173-Pt.2 
CONF-9407173-Pt.1 
CONF-9410320- 
NEDO-P-9330 
NEDO-P-9310 
NEDO-GET-9314 
NEDO-GET-9310-4 
NEDO-GET-9310-1 
NEDO-GET-9309 
NEDO-GET-9307 
NEDO-GET-9305 
NEDO-GET-931 1 
NEDO-GET-9302 
NEDO-GET-9301 
NEDO-GET-9303 
NEDO-GET-9313 
NEDO-GET-9304 
DESY-94-227 
DESY—94-234 
DESY-94-212 
DESY-—94-241 
DESY—94-244 
DESY-—94-231 
DESY-94-232 
DESY—94-233 
DESY-94-229 
KFK-5410 
KFK-5385 
ICA-—43 
DESY-—94-184 
KFK-5228 
DESY-94-214 
DESY-94-201 
DESY-—94-225 
DESY-—94-217 
DESY-94-223 
DESY-94-243 
ETDE-DE-46 
FZR-66(prepr.) 
FZR-64(prepr.) 
FZR-67 
ETDE-DE-47 
DESY-94-220 
IKE-2-113 
IKE—2-111 
IKE—4-139 
ETDE-DE-41 
ETDE-DE-42 
GKSS-—94/E/52 
DESY-—94-210 
DESY-94-198 
IPP-—2/327 
DESY-94-193 
ETDE-DE-31 
DESY-94-175 
DESY-94-191 
ETDE-DE-43 
DESY-—94-192 
VKTA-17 
DLR-FB-94-23 
ETDE-DE-45 
GSF-18/94 
ETDE-DE-38 
FZR-52 

FZR-43 
DESY-—94-055 





Order No. 


DE95763216 
DE95763221 
DE95763223 
DE95763232 
DE95763233 
DE95763234 
DE95763240 
DE95763241 
DE95763290 
DE95763291 
DE95763292 
DE95763312 
DE95764054 
DE95764055 
DE95764056 
DE95764057 
DE95764058 
DE95764059 
DE95764070 
DE95764071 
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